
THE MAIN SEQUELAE OF PRETERM BIRTH: FOCUS ON NEURODEVELOPMENTAL DISORDERS

AGATA MALTESE1*, FRANCESCO CERRONI2*
, PALMIRA ROMANO2, DANIELA RUSSO2,3, MARGHERITA SALERNO4, BEATRICE GALLAI5,

ROSA MAROTTA6, SERENA MARIANNA LAVANO6, FRANCESCO LAVANO6, GABRIELE TRIPI7,8

1Department of Psychological, Pedagogical and Educational Sciences, University of Palermo, Italy - 2Clinic of Child and Adolescent
Neuropsychiatry, Department of Mental Health, Physical and Preventive Medicine, Università degli Studi della Campania “Luigi
Vanvitelli”, Italy - 3Centro di Riabilitazione La Filanda LARS; Sarno, Italy - 4Sciences for Mother and Child Health Promotion,
University of Palermo, Italy - 5Department of Surgical and Biomedical Sciences, University of Perugia, Perugia, Italy - 6Department of
Health Sciences, University “Magna Graecia”, Catanzaro, Italy - 7Department PROSAMI, University of Palermo, Italy - 8Childhood
Psychiatric Service for Neurodevelopmental Disorders, CH Chinon, France

*Equal contribute for Authorship

Background 

The main indicator of physical and neurologi-
cal maturation in newborns, main criterion for their
classification, is the gestational age (duration of
pregnancy), calculated from the first day of the last
menstrual period and considered as normal if 40
weeks.

Based on gestational age, children born
between 37 weeks and 41 weeks + 6 days are iden-
tified as term infants and those born before the 37th
week are preterm.

The latter are distinguished in:
• Late Preterm or Near Term (LPT): 34 sett - 36 sec
+ 6g;

• Moderate Preterm (MPT): 32 wk - 33sett + 6g;

• Very Preterm (VPT) 28 wk - 31 + 6g;

• Extremly Preterm (EPT): 22 wk - 27sett + 6g;

Moreover, based on weight, newborns may be clas-
sified into:

• Low birtweight (LBW): <2000 gr;

• Very low birtweight (VLBW): <1500 gr;

• Extremely low birtweight (ELBW): <1000 gr.
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ABSTRACT

Preterm birth is a traumatic event that interrupts the physiological processes that allow the development of the Nervous
System and the body systems, resulting in a multi-organ dysfunction, of an entity in inverse proportion to the gestational age,
which causes respiratory, cardiovascular, metabolic, infectious endocrine problems. and neurological. In particular, at a neuro-
logical level, in the most serious cases, for macroscopic lesions of the Central Nervous System, there is the risk of incurring in
evolutionary Disabilities (Infantile Cerebral Palsy etc.); but in the absence of severe damage, since the birth occurs at a critical
moment of the cerebral development in which the cortex is being organized, it is possible to establish minor deficits, arising from
alterations in neural connectivity.
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In general, survival appears directly propor-
tional to weight and gestational age, while the
morbidity rate is inversely related to these parame-
ters(1-5).

Based on parameters such as weight, length
and head circumference, there is a further distinc-
tion:

• AGA (Adapted for gestional age) if the
weight is between the 10th and 90th percentile for
the gestational age;

• SGA (small for gestional age) if the weight is
less than the 10th percentile for management age;

• LGA (large for gestional age) if the weight is
above the 90th percentile for management age.

Causes of preterm birth
In 50% of cases the preterm birth is deter-

mined by the early spontaneous onset of labor, in
30% it is caused by premature rupture of the mem-
branes, while in 20% it is due to iatrogenic induc-
tion of labor for maternal, obstetric-gynecological
or fetal indications(1-5).

Regarding the maternal problems, the main
ones are: pre-eclampsia and eclampsia, infections
(from group B Streptococcus, persistent bacillary
diseases, etc.), chronic pathologies (eg heart disease
and kidney disease), drug or drug abuse, trauma.
The possible causes of obstetric-gynecological
nature are: detachment of placenta, uterine malfor-
mations, cervical incontinence. Finally, among the
fetal indications, there are: fetal distress, pathologi-
cal alterations of the cardiotocographic tracing, ery-
throblastosis, multiple pregnancy and important
malformations. There are also numerous other fac-
tors, including psychological stress or exogenous
toxic substances such as smoking, cocaine and opi-
oids, which have potent vasoconstrictive action that
can cause a decrease in uteropalcent flow and con-
sequent restriction of fetal growth and preterm
birth(1-5).

Brain damage
The set of events that led to premature birth

may themselves be a causal factor of brain damage.
Moreover, the immaturity of the nervous system
associated with that of all the other organs, mainly
the cardio-vascular and respiratory system, expose
the brain to a greater risk of damage, or make it
more vulnerable to hypoxic-ischemic and inflam-
matory insults. infectious. The risk is also increased
by being exposed to the extra-uterine environment,
and therefore to non-physiological stimulations, to

invasive stimuli and to atypical relational and
attachment modalities(1-5).

The subplate neurons, still predominant in
LTP, are particularly vulnerable to hypoxic-
ischemic insults which would compromise the
development of cortical organization and thalamo-
cortical connectivity. In addition, LPTs are also at
risk of white matter damage due to various mecha-
nisms such as: the development of oligodendro-
cytes, cytokines, the damage caused by free radicals
and the lack of antioxidant enzymes that regulate
oxidative stress(1-5). The pathologies to which the
premature brain is most exposed are the cystic
periventricular laucomalacia (c-PVL), the hemor-
rhage of the germinative and intraventricular matrix
(GMH-IHV) and the cerebellar hemorrhage(1-5).

Periventricular Leukomalacia
Periventricular leukomalacia is a white matter

disease (the most vulnerable structure of the devel-
oping brain) adjacent to the ventricular cavities,
which is softened following hypoxic-ischemic or
infectious insult. The extent of the damage may
vary from small areas of gliosis and necrosis to
widespread involvement. The incidence in VLBW
is about 2-4%(1-5).

In VLBW the main neurological disorder is
the intraventricular hemorrhage. Hemorrhage of the
germinative and intraventricular matrix (GMH-
IVH) is the most frequent form of intracranial hem-
orrhage; the risk is inversely proportional to the
gestational age and affects 10-30% of the VLBW. It
is located in the germinal matrix of the lateral ven-
tricles, which in the last quarter of gestation is par-
ticularly fragile due to the presence of vessels rich-
ly sprayed with thin walls. The bleeding can stop
near the germination matrix or spread inside the lat-
eral ventricles, the III ventricle and the IV ventricle
and in the communicating subarachnoid spaces. It
typically occurs within the first 3-4 days of life and
the most serious complications are the parenchymal
venous infarct and the postemorrhagic hydro-
cephalus. Cerebellar hemorrhage originates from
germination matrix bleeds and involves about 10-
25% of the VLBW and 12% of the ELBW. In most
cases it affects the cerebellar hemispheres, while
the worm is less involved. The involvement of the
worm increases the risk of distant unfavorable neu-
rological outcomes such as cognitive, behavioral
and language deficits(6-40) (Figures 1). 
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The preterm birth sequelae
Preterm birth is therefore a traumatic event

that occurs at a critical period for the development
of the CNS, exposing the child, still immature, to
atypical, invasive and painful environmental stimu-
lation. The clinical signs found at birth or during
the first month of life can potentially evolve into an
established disease, in minor brain dysfunctions or
in “transient disorders” of development(6-40). In the
most severe cases, for macroscopic lesions of the
CNS (periventricular leukomalacia, intraventricular
hemorrhage, hypoxic-ischemic encephalopathy,
hydrocephalus) there is the risk of incurring devel-
opmental disabilities, such as Infantile Cerebral

Palsy, blindness, deafness, etc. The risk of severe
neurodevelopmental deficit or mortality is inversely
proportional to the gestational age: 98% to 22
weeks, 84% to 23 weeks, 57% to 24 weeks. and
38% at 25 wk.(41-60) (Figures 2).

Conversely, in the absence of severe damage,
alterations in neural connectivity, related to anom-
alies in the organization phase of the cerebral cor-
tex, can lead to various cognitive, linguistic, behav-
ioral and relational deficits(61-70).

The phase of organization of the cerebral cor-
tex corresponds to the period in which the prema-
ture babies remain in the Neonatal Intensive Care
Unit, therefore, besides the impact on the central
nervous system integrity of the numerous morbid
conditions to which the preterm infant is exposed, a
fundamental role in Determinism of minimal neuro-
logical damage is also played by the unfavorable
environment of intensive care(63-69). The spectrum of
mild neurobehavioral disabilities to which prema-
turely born children can meet (including alterations
in language, attention, socio-emotional develop-
ment, executive functions and development of coor-
dination) is large and complex, but in all cases
determines significant effects on the quality of life
of the child(61-70).

Therefore, the preterm birth is a traumatic
event that occurs at a critical period for the devel-
opment of the CNS, exposing the child, still imma-
ture, to atypical, invasive and painful environmen-
tal stimulation. The clinical signs found at birth or
during the first month of life can potentially evolve
into an established disease, in minor brain dysfunc-
tions or in “transient disorders” of development(61-70).

In the most severe cases, for macroscopic
lesions of the CNS (periventricular leukomalacia,
intraventricular hemorrhage, hypoxic-ischemic
encephalopathy, hydrocephalus) there is the risk of
incurring developmental disabilities, such as
Infantile Cerebral Palsy, blindness, deafness, etc.

The risk of severe neuro-evolving deficit or mor-
tality is inversely proportional to the gestational
age: 98% to 22 weeks, 84% to 23 weeks, 57% to
24 weeks. and 38% at 25 wk.(54-60).

On the other hand, in the absence of severe
damage, alterations in neural connectivity,
related to anomalies in the organization phase
of the cerebral cortex, can lead to various cog-
nitive, linguistic, behavioral and relational
deficits(40-48).

The phase of organization of the cerebral cor-
tex corresponds to the period in which the pre-

mature babies remain in the Neonatal Intensive
Care Unit, therefore, besides the impact on the
central nervous system integrity of the numerous
morbid conditions to which the preterm infant is
exposed, a fundamental role in Determinism of
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Figure 1: shows the typical aspect of intraventricular
hemorrhage in preterm children.

Figure 2: shows the effect of periventricular leukomalacia
(PVL) on preterm child brain.



minimal neurological damage is also played by the
unfavorable environment of intensive care(50-56).
The spectrum of mild neurobehavioral disabilities
to which prematurely born children can meet is
large and complex, but in all cases determines sig-
nificant effects on the quality of life of the child
and may include speech disorders, attention
deficit, learning disorders, socio-emotional devel-
opment impairment, executive functions and
development of coordination, borderline intellec-
tual functioning, mental retardation and many
other neurological troubles(50-56.
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