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Neurological and developmental consequences

Editorial

DESCRIPTION

Premature birth, defined as birth before 37 weeks of gestation, significantly
increases the risk of various neonatal complications, including Cerebral Palsy
(CP), a neurological disorder affecting motor function. Understanding the
connection between prematurity and CP is crucial for improving healthcare
strategies to support preterm infants and mitigate the long-term impacts on
brain development.

Understanding cerebral palsy and its causes

Cerebral palsy refers to a group of disorders affecting movement and muscle
coordination, caused by brain damage that occurs during fetal development or
shortly after birth. It manifests in different forms, such as spastic, dyskinetic,
and ataxic CP, depending on the type of motor impairment. While CP can result
from multiple factors, including genetic influences, infections or birth injuries,
premature birth is a major contributor. Preterm infants, particularly those born
extremely early, are at heightened risk of developing cerebral palsy due to the
vulnerability of their underdeveloped brains.

The link between prematurity and cerebral palsy

Premature birth is strongly associated with an increased risk of cerebral palsy. The
earlier a baby is born, the higher the likelihood of CP. Infants born before 32
weeks of gestation face a significantly greater risk than those born closer to full
term (37-40 weeks). This is because the brain undergoes critical developmental
processes—such as myelination and synapse formation during the final trimester
of pregnancy. Premature birth interrupts this process, leaving the brain more
susceptible to injury.

Several conditions common in preterm infants contribute to brain damage,
including Intraventricular Hemorrhage (IVH), Periventricular Leukomalacia (PVL),
and Hypoxic-lschemic Encephalopathy (HIE). IVH involves bleeding into the brain’s
ventricles, PVL affects the white matter and HIE is caused by reduced blood flow
to the brain. These conditions are known to significantly increase the risk of
cerebral palsy by damaging the motor control centers of the brain.

The brain injury sustained by preterm infants can lead to a wide range of neurological and developmental issues, with cerebral
palsy being one of the most significant outcomes. The severity of CP varies depending on the extent of the brain damage and
the affected areas. In some cases, the injury results in spastic CP, where muscles become stiff and difficult to control. In other
cases, it may lead to dyskinetic or ataxic CP, affecting coordination and movement.

Beyond motor impairments, preterm birth can also lead to cognitive and sensory issues. Many preterm infants with CP face
challenges such as intellectual disabilities, developmental delays and visual or auditory impairments, all of which may require

long-term therapeutic intervention.
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Birth weight and gestational age

The incidence of cerebral palsy is closely linked to both birth weight and gestational age. Infants born with very low birth weight
(VLBW), less than 1,500 grams, are at a much higher risk of developing CP, particularly if they are also born extremely preterm. For
example, babies born at 23 weeks of gestation or earlier have a CP risk exceeding 50%. As gestational age increases, the risk of CP
decreases, with infants born at 34-36 weeks having significantly lower rates of CP.

Birth weight plays a crucial role as well. VLBW infants are at increased risk of brain injury due to their underdeveloped organs and
fragile brain structures. When prematurity and low birth weight combine, the risk of complications like IVH and PVL becomes much
higher, contributing to the development of cerebral palsy.

Preventive measures and intervention

While the risk of cerebral palsy cannot be fully eliminated for premature infants, advances in neonatal care have greatly
improved survival rates and reduced the incidence of severe brain injury. The availability of Neonatal Intensive Care Units
(NICUs) has been instrumental in providing specialized care for preterm infants, including the use of surfactant therapy for lung
development, mechanical ventilation and medications to prevent brain bleeds.

Early detection of brain injuries, using techniques like cranial ultrasounds and MRIs, has also allowed for timely interventions to
address complications before they lead to irreversible damage. Ongoing research into neuroprotective strategies, such as the
use of antioxidants and stem cell therapies, holds promise for reducing brain injury in preterm infants.

Moreover, early intervention programs such as physical therapy, occupational therapy and speech therapy play a crucial role in
helping children with CP improve their motor skills and overall development.

CONCLUSION

Premature birth remains one of the most significant risk factors for cerebral palsy, with the degree of prematurity directly
correlating to the severity of the condition. While neonatal care has advanced, reducing some of the risks associated with preterm
birth, the need for continued research and early interventions is paramount. By understanding the link between prematurity and
cerebral palsy, healthcare professionals can better support affected infants, helping them reach their full potential and improving
their quality of life. Ongoing advancements in neonatal care and early therapies are essential in reducing the incidence and
severity of cerebral palsy in premature infants.
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