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Frequency of peri-intraventricular hemorrhage and its

associated factors in premature newborns

Frequéncia de hemorragia peri-intraventricular e seus fatores associados em recém-nascidos
prematuros

Evelyn Arrais Guzman', José Ricardo Dias Bertagnon?, Yara Juliano®

ABSTRACT

Objective: To identify the frequency of intracranial hemorrhage and
its associated factors in premature newborns. Methods: A cross-
sectional study based on a survey of medical records of premature
neonates submitted to transfontanellar ultrasound at a hospital
located in a southern neighborhood of the city of Sao Paulo, in 2007.
Results: A 50% rate of intracranial hemorrhage was found among
premature newborns submitted to transfontanellar ultrasound, and
15.35% among all premature babies born in this hospital in 2007. The
statistically significant factors associated to intracranial hemorrhage
were gestational age less than 32 weeks, absence of prenatal care,
invasive mechanical ventilation, infection, blood transfusion, hyaline
membrane disease, hyponatremia and hyperglycemia. Conclusions:
The frequency of peri-intraventricular hemorrhage was 50% in patients
atrisk and 15.35% among all premature babies; the associated factors
were gestational age less than 32 weeks, absence of prenatal care,
need of invasive mechanical ventilation, infection, blood transfusion,
hyaline membrane disease, hyponatremia and hyperglycemia.
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RESUMO

Objetivo: Identificar a frequéncia de hemorragia peri-intraventricular
e levantar seus fatores associados em recém-nascidos prematuros.
Métodos: Realizou-se um estudo transversal com levantamento
de prontudrios de recém-nascidos prematuros que realizaram
ultrassonografia transfontanelar no ano de 2007 em um hospital da
periferia da zona sul da cidade de Sao Paulo. Resultades: Foram
encontradas frequéncia de 50% entre os recém-nascidos prematuros
que realizaram ultrassonografia transfontanelar e frequéncia de
15,35% dentre todos os recém-nascidos prematuros nesse hospital no
ano de 2007. Observaram-se, como fatores associados a hemorragia

intracraniana estatisticamente significativos, idade gestacional
menor que 32 semanas, auséncia de assisténcia ao pré-natal,
necessidade de ventilacdo mecanica invasiva, infeccéo, infusdo de
derivados sanguineos, doenca de membranas hialinas, hiponatremia
e hiperglicemia. Conclusdes: A frequéncia de hemorragia peri-
intraventricular foi de 50% nos pacientes de risco e de 15,35% entre
todos os recém-nascidos prematuros e seus fatores associados foram
idade gestacional menor que 32 semanas, auséncia de assisténcia
ao pré-natal, necessidade de ventilagdo mecanica invasiva, infeccéo,
infusdo de derivados sanguineos, doenga de membranas hialinas,
hiponatremia e hiperglicemia.

Descritores: Hemorragias intracranianas/epidemiologia; Fatores de
risco; Prematuro; Ultrassonografia; Respiracéo artificial

INTRODUCTION

Peri-intraventricular hemorrhage (PIVH) represents
a huge problem in premature neonates due to its
frequency, severity and prognosis.

Some studies demonstrated a frequency of 13 to 29.8%
innewborns younger than 32 weeks of gestational age (GA)
and of up to 44.68% among all premature babies®.

PIVH occurs more often in premature neonates
for having the subependymal germinal matrix, an
immature tissue consisted by germinative cells, located
in the subependymal region of the lateral ventricle
anterior horns. This tissue is highly vascularized, and the
vessels have thin walls and are subject to damage as a
consequence to variations in brain blood flow. Bleeding
may be confined to this region or break the ependymal
wall and run into the lateral ventricle. The subependymal
germinal matrix is not found in neonates born at term,
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since its germinative cells migrate to more superficial
regions of the brain as the fetus matures->79),

Many are the risk factors associated to PIVH, such
as low GA, low birth weight, no prenatal use of steroids,
vaginal delivery, low Apgar score at one and five minutes,
need for mechanical ventilation, use of blood derivates,
neonatal sepsis, hypotension, apnea, pneumothorax,
hyaline membrane disease, patent ductus arteriosus,
acidosis, hypercapnia, use of bicarbonate, dopamine,
surfactant, umbilical catheterization, and an elevated
number of endotracheal aspiration®#1%1,

In most cases, PIVH occurs in the first days of life
and the clinical presentation depends on severity of the
hemorrhage. Papile, in 1978, classified the PIVH into
four grades, as follows: grade I: bleeding in the germinal
matrix; grade II: intraventricular bleeding; grade III:
intraventricular bleeding with ventricular dilation; grade
IV: intraparenchymatous and intraventricular bleeding.
Grades I and II are usually subclinical and, in grades I11
and IV, there is an abrupt decline in the neonate general
state, acute anemia, bulging of the bregmatic fontanel,
seizures, and the main complication is hydrocephalus®.
Since PIVH may progress from lower grades into higher
ones, early diagnosis is crucial, even in premature
neonates with subclinical disease?).

The most often used diagnostic method is
transfontanellar ultrasound and it is effective for
both diagnosis and follow-up of these patients. The
advantages are ease of performing and assessing it,
mobility of the equipment and the fact that it is a non-
invasive method?19.

PIVH may have devastating consequences, such as
learning disability, mental, visual and hearing problems,
impaired speech and motor system development,
hydrocephalus (25%), cerebral palsy (66%) and high
mortality (30%)(-9.

OBJECTIVE

The objective of this study was to identify the frequency
of PIVH and its associated factors in premature
neonates.

METHODS

After approval by the Research Ethics Committee of
the hospital, a cross sectional, study was conducted,
collecting data from the patients records at the Medical
Records and Statistics Department regarding premature
newborns (n = 351/2,036 or 17.2%). Those who
underwent transfontanellar ultrasound in the period
between January 1% and December 31%, 2007 were
selected according to the records from the Ultrasound
Department. The initial sample had 77 patients, and
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3 were excluded because the records could not be
assessed, making up a sample of 74 patients.

Babies were considered premature when born before
37 weeks of GA, that is, up to 36 weeks and 6 days (.

The inclusion criteria for the study were those that
the Service considered at risk for PIVH and led to the
indication of transfontanellar ultrasound: neonates
younger than 32 weeks of GA; neonates between 32
and 34 weeks of GA; no prenatal care; use of prenatal
steroids; mechanical ventilation; severe anoxia;
infection; metabolic disorders; neonates older than 34
weeks with severe anoxia who needed ventilation.

A protocol with the following variables was used
for data collection: GA (according to Capurro or the
new Ballard method)®>9; mode of delivery; gender;
prenatal administration of steroids; prenatal care; birth
weight, adopting the classification of birth weight as =
2,500 g, between 1,501 and 2,500 g, between 1,001 and
1,500 g, and =< 1,000 g); weight classification according
to GA (below the 10" percentile for GA = small
for gestational age, SGA; between the 10™ and 90®
percentile = appropriate for gestational age, AGA);
Apgar score for one and five minutes; need for invasive
mechanical ventilation; presence of metabolic disorders
(serum calcium, sodium and glucose levels); neonatal
infection; use of blood products; hyaline membrane
disease; wet lung syndrome; bronchopulmonary
dysplasia; patent ductus arteriosus; retinopathy of
prematurity; necrotizing enterocolitis; and osteopenia
of prematurity.

For data input and analysis, Epi Info 6.0 software, x>
test and Fisher’s exact test, with a significance level p <
0.05, were used.

RESULTS

A sample of 74 patients, representing 96.10% of
premature neonates at risk was studied. In that, 41.9%
were males; 58.1% with birth weight between 1,501 and
2,500 g; 27.0% with birth weight between 1,001 and 1,500
g; and 10.8% weighed less than 1,000 g; 32.4% with GA
less than 32 weeks; 85.1% less than 35 weeks; 27.0%
with no prenatal care; 12.2% died during hospital stay;
31.1% were SGA; 60.8% were born by vaginal delivery;
66.2% were in invasive mechanical ventilation and 9.5%
received prenatal steroids.

Four patients were born at home and did not receive
the Apgar score. Therefore, among the 70 remaining
patients, 6.7% had one-minute Apgar score lower
than 3; and 2.8% had five-minute Apgar score lower
than 5. Of the 74 patients, 13.5% had hypoglicemia;
14.9% hyponatremia; 12.2% hyperglicemia; 8.1%
hypocalcemia; 63.5% neonatal infection; 86.5% hyaline
membrane disease; 12.2%  bronchopulmmonary
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dysplasia; 20.3% wet lung disease; 16.2% patent ductus
arteriosus; 2.7% osteopenia of prematurity and 6.7%
necrotizing enterocolitis. Of 42 neonates in whom
fundoscopy was performed, 38.1% had retinopathy of
prematurity (Table 1).

Table 1. Frequency of conditions in the studied population (n = 74)

Conditions n F (%)
Apgar < 3 at first minute 5 6.7
Apgar <5 at fifth minute 2 2.8
Hypoglycemia 10 13.5
Hyponatremia 1 14.9
Hyperglycemia 9 12.2
Hypocalcemia 6 8.1
Neonatal infection 47 64.5
HMD 64 86.5
BPD 9 12.2
WLD 15 20.3
PDA 12 16.2
OPP 2 2.7
NEC 5 6.7
ROP 16 38.1
IMV 49 66.2

HMD: hyaline membrane disease, BPD: bronchopulmmonary dysplasia, WLD: wet lung disease, PDA: patent
ductus arteriosus, OPP: osteopenia of prematurity, NEC: necrotizing enterocolitis, ROP: retinopathy of
prematurity, IMV: invasive mechanical ventilation

Among the 74 patients studied, 37 had PIVH (50%).
There was a significant association of PIVH in premature
neonates who required invasive mechanical ventilation,
had no prenatal care, received blood products, had
infection, hyaline membrane disease, hyponatremia
according to the % test (Table 2) and hyperglycemia
according to the exact Fisher’s test = 0,01405.

No association was observed with gender, death
during hospital stay, the fact of being SGA, type of
delivery, the use of prenatal steroids, the one- or five-
minute Apgar score, bronchopulmonary dysplasia, wet

Table 3. Presence of PIVH per weight classification

Table 2. Factors associated with PIVH

Factors associated with PIVH x? p value
Need of IMV 17.458 0.001
Absence of prenatal care 6.852 0.01
Presence of infection 13.121 0.005
Infusion of blood products 32.291 0.0005
Presence of HMD 11.563 0.001
Presence of hyponatremia 5.232 0.005

IMV: invasive mechanical ventilation, HMID: hyaline membrane disease, PIVH: peri-intraventricular hemorrhage

lung disease, patent ductus arteriosus, osteopenia of
prematurity; retinopathy of prematurity, hypocalcemia
and hypoglycemia.

In regard to birth weight, no premature newborn
with birth weight > 2,500 g (n = 3) had PIVH. Of the
premature neonates presenting PIVH, 32.5% had a
birth weight between 1,501 and 2,500 g, 75.0% of those
weighing 1,001-1,500 g; and 100% of those with birth
weight below 1,000 g. Comparing the sample to the
population of premature neonates alive in the Hospital
Geral do Grajat (n = 351), PIVH was observed in
4.8% of newborns weighing between 1,500 and 2,500
g; in 27.0% of those weighing between 1,001 and
1,500 g, in 100% of babies with weight under 1,000 g.
Considering the newborns weighing less than 1,500 g,
PIVH accounted for 7.9% (28/351) of the total number
of premature neonates (Table 3).

Concerning GA, 87.5% of the neonates younger
than 32 weeks in this study presented PIVH, and the
difference is statistically significant (p < 0.0005) in
relation to premature neonates with GA between 32 and
37 weeks. When compared to the whole population of
neonates younger than 32 weeks born at this hospital in
2007 (n = 43), the frequency was 48.8%. Among neonates
born between 32 and 37 weeks of GA, 32% presented
PIVH, with a total frequency, among the population of
premature babies, equal to 15.3% (Table 4).

Weight (g) — PIVH - Total of cases Relative I::‘(;ﬂ;l;ll(l:l\:) (oo/:)speclflc Total populf::)gneper weight prelr::::: ::‘a’:’]lt;s:l:sy( |(|%=) I:;ls”
> 2,500 0 3 3 0 1,685 0

1,501 to 2,500 14 29 43 325 289 4.8

1,001 to 1,500 15 5 20 75.0 54 27.0

< 1,000 8 0 8 100.0 8 100.0

Total 37 37 74 2,036 1.8

PIVH: peri-intraventricular hemorrhage

Table 4. PIVH per gestational age

o R I T R
< 32 weeks 21 3 24 87.50 43 48.83
32|- 37 weeks 16 34 50 32.0 198 8.0

Total 37 37 74 50 241 15.35

%*=19.980; p = 0.0005
PIVH: peri-intraventricular hemorrhage
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DISCUSSION

The lower the GA, the more frequent the PIVH, due to
immaturity of the central nervous system, and the lower
the birth weight. The population of premature neonates
was high in the hospital, in 2007; therefore the rate of
PIVH in this population was also expected to be high,
what was effectively observed. Some studies showed a
frequency of 13.5 to 44.7% in patients younger than 37
weeks, 13.0 to 29.8% in younger than 32 weeks, and 13.5
to 43.0% in those less than 1,500 g@491317 similar to the
data that this study presented.

The absence of prenatal care was associated to
PIVH, and this could increased premature deliveries,
perinatal infection, neonatal asphyxia — all conditions
related to PIVH in the literature®!V.

Use of mechanical ventilation, and presence of
hyaline membrane disease, infection and metabolic
disorders were associated to PIVH in this study and
directly interfered in the genesis of this hemorrhage,
for promoting sudden vasodilation and constriction
leading to damage in the vascular walls of the
subependymal PIVH(D,

The use of blood products translates the severity of
the case; anemia and dehydration are associated to the
disease, corroborating the data found in this study®.

Some of the findings deserve special consideration.
Therefore, vaginal delivery is seen as a risk factor in the
literature®!, but in the present study was not found
as such. Cesarean section may probably diminish the
injury due to the preterm vaginal delivery. As this is a
teaching maternity hospital used as reference center
for patients at risk, this factor was probably taken
into account when choosing the type of delivery. Most
babies were born by cesarean section; since there were
less vaginal deliveries, there was no association with this
mode of delivery. On the other hand, the baby with no
history of prenatal care, whose mother arrived at the
hospital in the expulsion phase (vaginal delivery), born
with extremely low weight (less than 1,000 g), died early,
allowing no time for the diagnosis to be made®.

There was no association with a low Apgar score
or with protection with the use of prenatal steroids.
These findings facts differ from the literature, but the
large number of mothers with no prenatal care, and,
as previously discussed, early death due to extremely
low birth weight in pregnant women who arrived in the
expulsion phase, associated to birth asphyxia, might
have masked the association,

Necrotizing enterocolitis and bronchopulmonary
dysplasia were expected to be associated with PIVH.
Like any other infection, necrotising enterocolitis
produces dehydration, and due to the toxic action,
causes vasodilation. Nevertheless, this association was
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not seen in the present study. Considering this disorder
affects neonates of any birth weight, further studies with
larger samples should be carried out, discriminating
weight and verifying the existence of a true association.
Bonchopulmonary dysplasia is a disease of premature
babies who survive hyaline membrane disease and have
late symptoms. It may occur when the PIVH has already
subsided, what would explain the lack of association,
since in this article, PIVH was considered at the moment
of presentation®.

CONCLUSION

PIVH was found in half of the premature neonates
of this study undergoing transfontanellar ultrasound,
according to risk criteria. The PIVH associated risk
factors that were statistically significant included GA
less than 32 weeks, absence of prenatal care, need for
invasive mechanical ventilation, presence of infection,
infusion of blood products, hyaline membrane disease,
hyponatremia and hyperglycemia.

PIVH screening proved to be mandatory in a
population at risk.
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