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ORIGINAL ARTICLE

Neonatal and Obstetric Risk Factors of Intracranial
Haemorrhage in Preterm Infants

Hassan Ali Hassan a, Ahmed Mohamed Ismael a, Maged Mohamed Ali Ataki b,
Ahmed AbdelKhalek Deshnawy a,*

a Department of Pediatrics, Faculty of Medicine for Boys, Al-Azhar University, Cairo, Egypt
b Department of Radiology, Faculty of Medicine for Boys, Al-Azhar University, Cairo, Egypt

Abstract

Background: Intracranial haemorrhage (ICH) in the preterm baby is an acquired lesion with a large potential impact on
morbidity, mortality, and long-term neurodevelopmental prognosis.
Objective: The goal of this study was to detect the incidence of intracranial haemorrhage in preterm and its relationship

to obstetric and neonatal risk factors.
Methods: 100 preterm infants will be a part of this upcoming cross-sectional study. The Neonatal Intensive Care Unit

(NICU) for Children at Al-Azhar University Hospitals served as the study's location (Al Hussein and Sayed Galal), the
patients underwent cranial ultrasonography after being chosen on a non-randomized, selective sampling basis in
accordance with the inclusion criteria.
Results: There is a sizable difference between the groups in terms of GA and birth weight, however, there is no

discernible difference in terms of foetal discomfort, asphyxia resuscitation, and elevated neonatal CRP.
Conclusion: Failure to administer prenatal steroids is connected with intracranial bleeding in premature infants, his-

tological chorioamnionitis, lower amniotic fluid index and elevated maternal leukocyte count, GA, birth weight, Apgar at
1 min & asphyxia resuscitation. To lower the incidence and severity of neonatal ICH, for instance, coverage of (full)
prenatal steroid medication should be improved. Clinicians and healthcare policymakers should take these aspects into
consideration when making decisions. Additional research in a larger cohort of newborns with Middle Eastern descent is
necessary to assess all potential risk factors that may be specific to this community.

Keywords: Infants, Intracranial haemorrhage, Neonatal, Obstetric, Preterm, Risk factors

1. Introduction

B irth trauma causes 1e2% of newborn deaths,
and severe cerebral damage manifest in the first

few days after birth as irritability, poor feeding,
emesis, apnea, disordered breathing, bradycardia,
seizures, or mentation problems.1

An acquired brain injury that has a significant
potential to affect morbidity, mortality, and long-
term neurodevelopmental outcomes is intracranial
haemorrhage (ICH) in preterm infants. Despite
much enhanced newborn care and a rise in preterm
baby survival over the past few decades, ICH is still
a grave concern.2

The likelihood of symptomatic ICH in full-term
neonates has been linked to a number of factors,
including mother parity, foetal weight, aided vaginal
delivery (with forceps or vacuum extraction), and
protracted labour.3

New advancements in neonatal imaging, brain
monitoring, hemodynamics, and a deeper compre-
hension of inflammatory and genetic pathways have
all contributed to the ongoing progress in our un-
derstanding of ICH in premature infants, which
present new difficulties for the development of early
detection and prevention methods.4

Although the frequency and distribution of ICH in
preterm neonates are unclear, imaging studies show
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that it can happen to babies. The prevalence of IC
haemorrhage in infants was found to be 37.8% ac-
cording to the findings of one sizable prospective
study including imaging by Nikam et al.5; the ma-
jority of haemorrhages were linked to vaginal birth.
In addition, subdural bleeding, which can occur in

up to 90% of cases in young infants with abusive
head trauma (AHT), is the most often reported
intracranial pathology.1

The goal of this study was to detect the incidence
of intracranial haemorrhage in preterm and its
relationship to obstetric and neonatal risk factors.

2. Patients and methods

There will be 100 premature babies included in
this prospective cross-section investigation. The
study was carried out at the Al-Azhar University
Hospitals’ Neonatal Intensive Care Unit (NICU) for
Children (Al Hussein and Sayed Galal), The patients
were chosen using nonrandomized purposive sam-
pling methods in accordance with the inclusion
criteria, and cranial ultrasonography was performed
on them. The sample size for this study was deter-
mined using 5 Epi Info STATCALC, which was
based on the study conducted by Nikam et al., tak-
ing into account the following hypotheses: A power
of 80% and a two-sided confidence level of 95%. &
estimated odds ratio ¼ 1.115 with a 5% error. From
the Epi-Info output, a maximum sample size of 146
was ultimately used. The sample size was therefore
raised to 150 cases in order to account for potential
drop-off in cases during follow-up.

2.1. Inclusion criteria

Preterm neonates <36 weeks gestational age
admitted to the NICU of Pediatric Department of
Al-Azhar University Hospitals (Al Hussein and
Sayed Galal).

2.2. Exclusion criteria

Significant congenital defects seen on ultrasound
at 18e20 weeks of pregnancy, full-term newborns
>37 weeks, and major maternal illnesses both hy-
drocephalus and.

2.3. Methods

All patients were suspected to:
The following obstetric information will be gath-

ered: the mother's age, ethnicity, whether she gave
birth naturally or under anaesthesia, whether she
used forceps or a vacuum to help her deliver

naturally, and the length of her labour. length of a
membrane rupture as well as maternal trauma. We
will gather information on the following neonatal
issues: the occurrence of neonatal infection,
neonatal asphyxia, neonatal apnea, neonatal sei-
zures, and length of hospital stay. , birth weight,
gestational age at birth, and neonatal head circum-
ference comprehensive medical examination Vital
indicators (temperature, heartbeat, respiration,
blood pressure), symptoms of (Pallor, Cyanosis, and
Jaundice).
Finding the Apgar score at 1 and 5 min post-

partum: An Apgar score consists of five compo-
nents. Every category is equally weighted and given
a value of 0, 1, or 2. At 1 and 5 min after delivery, a
total score is calculated by adding the individual
components. In full-term and late preterm new-
borns, a score of 0e3 is seen as low, a score of 4e6 is
regarded as highly aberrant, and a score of 7e10 is
regarded as reassuring. Neonatal Resuscitation
Program guidelines advise continuing recording at
5-min intervals up to 20 min if an infant has a score
of less than 7 at 5 min.
Every infant whose participation in the study was

authorised had cranial ultrasonography. The size of
the largest SDH among infants who had SDH in
various places was noted. Cephalohematoma's ex-
istence will also be noted. When a newborn is born
with bruising from the use of forceps, a cepha-
lohematoma, a scalp laceration, or another outward
sign of neonatal birth trauma, we will note this.

2.4. Ethical considerations

The protocol was submitted for the Research
Ethics Committee's approval. All information was
kept private. Every participant has the option to
leave the study without it having an impact on their
management.

2.5. Statistical analysis

SPSS Inc., Chicago, IL, USA, provided MedCalc 13
for Windows and SPSS 22.0 for Windows for the
collection, tabulation, and statistical analysis of all
data (MedCalc Software bvba, Ostend, Belgium).
Each statistical comparison was subjected to the
two-tailed significance test. P values of 0.05 and
0.001 indicate highly significant differences,
respectively, whereas P > 0.05 indicates no differ-
ence at all.

3. Results

Table 1.
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This table shows that incidence of ICH was 20.7%
Table 2.
There is a significant difference between the two

studied groups regarding BMI Tables 3 and 4.
This table shows that there is no significant dif-

ference between the groups Table 5.
This table shows that there is a significant differ-

ence between the groups regarding GA and birth
weight Table 6.

4. Discussion

The World Health Organization defines a preterm
birth as any birth that takes place before 37 full
weeks of pregnancy (or 259 days after the mother's
last menstrual period), whichever occurs first. Low
birth weight (LBW; 1500e2500 g), very low birth
weight (VLBW; 1000e1499 g), and extremely low
birth weight are further classifications for preterm
births (ELBW; 1000 g). The most severe side effect of
premature birth, intraventricular haemorrhage
(IVH), is especially damaging to newborns with
birth weights under 1500 g and gestational ages
under 32 weeks since it results in both short- and
long-term morbidities.6

Prolonged labour, improper masculine behaviour,
membrane rupture before the lining of the uterus,
as well as uterine infection Respiratory distress
syndrome, metabolic acidosis, postnatal resuscita-
tion, and an early onset of newborn infection are a
few recognised risk factors for cerebral haemor-
rhage in premature infants.7

The patients’ average BMI was 27.61 kg/m2, and
their average age was 28.73 years. 40% of patients
were primigravida, while 60% of patients were
multiparous. Age, BMI, and parity between the two
study groups (ICH n ¼ 31 & normal n ¼ 69) were not
substantially different. 31% of ICH cases were
reported.

Our results agreed with the study by Al-Mouqdad
et al.,8

Due to the fact that they included 108 infants
without IVH cases and 108 infants with IVH cases,
the case group comprised 108 IVH cases. The de-
mographics of the case and control groups did not
differ significantly from one another. Similar to
this, Lu et al., 9 discovered that maternal factors did
not significantly differ between ICH patients and
controls, compared to 29.8 6.1 years for controls,
patients' mothers had a mean age of 28.6 6.2 years
(P ¼ 0.143). Both the number of pregnancies and
the technique of birth were the same for the
mothers of cases and controls (P ¼ 0.438, P ¼ 0.659).

Table 1. Intracranial haemorrhage incidence among preterm neonates.

Studied patients (N ¼ 150)

ICH 31 (20.7%)
None 119 (79.3%)

Table 2. Demographic data distribution according to presence of ICH.

ICH (N ¼ 31) Normal (N ¼ 119) t P

Age (years)
Mean ± SD 27.39 ± 4.51 28.19 ± 4.93 0.818 0.415

BMI (kg/m2)
Mean ± SD 26.28 ± 2.67 27.34 ± 2.48 2.1 0.039

Parity c2 P
Primigravida 11 (35.5%) 49 (41.2%) 0.332 0.564
Multiparous 20 (64.5%) 70 (58.8%)

Table 3. Maternal risk factors distribution according to presence of ICH
This table shows that there was no significant difference between the
groups.

ICH (N ¼ 31)
N (%)

Normal (N ¼ 119)
N (%)

P

GDM 2 (6.5) 10 (8.4) 0.721
Pre-eclampsia 10 (32.3) 36 (30.3) 0.829
Histological

chorioamnionitis
19 (61.3) 58 (48.7) 0.213

Clinical
chorioamnionitis

14 (45.2) 41 (34.5) 0.272

PROM 13 (41.9) 37 (31.1) 0.255
Abnormal CTG 16 (51.6) 57 (47.9) 0.713
Pneumothorax 12 (38.7) 32 (26.9) 0.198
Maternal infection 9 (29) 23 (19.3) 0.241

Table 4. Maternal history of medications distribution according to
presence of ICH.

ICH (N ¼ 31)
N (%)

Normal (N ¼ 119)
N (%)

P

Steroids 17 (54.8) 55 (46.2) 0.392
Antibiotics 19 (61.2) 61 (51.3) 0.319
MgSO4 10 (32.3) 58 (48.7) 0.101
Ritodrine

hydrochloride
21 (67.7) 66 (55.5) 0.218

Infertility drugs 10 (32.3) 22 (18.5) 0.096

Table 5. Neonatal characteristics distribution according to presence of
ICH.

ICH (N ¼ 31) Normal (N ¼ 119) P

GA (weeks)
Mean ± SD 29.1 ± 2.83 32.65 ± 2.45 <0.001

Birth weight (kg)
Mean ± SD 972 ± 164 1285 ± 181 <0.001

Apgar at 1 min
Mean ± SD 6.65 ± 1.95 7.22 ± 2.03 0.163

Apgar at 5 min
Mean ± SD 7.81 ± 2.16 8.25 ± 2.43 0.360

Gender
Male 18 (58.1%) 65 (54.6%) 0.731
Female 13 (41.9%) 54 (45.4%)
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The present study showed that as regard Maternal
risk factors distribution among the studied patients;
the most common risk factor was histological cho-
rioamnionitis (51%) followed by abnormal CTG
(48%). There was a significant difference between
the groups (ICH n ¼ 31 & normal n ¼ 69) regarding
histological chorioamnionitis. Our findings were
validated by the research by Lu et al.,9 They found
that the likelihood of IVH was positively connected
with the diagnosis of histological chorioamnionitis,
which was diagnosed more frequently in cases'
pregnancies (63.6%) than in controls’ (37.5%).
However, Data suggesting each clinical cho-
rioamnionitis symptom, such as higher maternal
CRP, leukocyte count, or maternal temperature,
showed no differences. Patients were detected with
prolonged membrane rupture substantially more
frequently than controls. When researchers looked
at variations in IVH in relation to latency period in
patients with preterm premature rupture of mem-
branes (pPROM), they found no connection be-
tween the two. Factors including gestational
diabetes and preeclampsia did not significantly
differ between cases and controls. Numerous
questions still need to be resolved regarding the
connection between IVH and protracted delay
following pPROM. However, extended latency in-
creases chorioamnionitis or intrauterine foetal
infection, They have both been recognised as po-
tential early signs of brain injury in both human
and animal models.10

The embryonic body produces proinflammatory
cytokines such tumour necrosis factor and inter-
leukin-6 as a result of intrauterine infections, ac-
cording to Leviton's11 theory, which eventually
results in brain damage. Later, a few years, inter-
leukin-6 concentrations in the umbilical cord
plasma were found to significantly correlate with
IVH, according to Yoon et al..12 and Gomez et al..13

As a result, it stands to reason that the severity of
IVH in preterm neonates may seem to worsen with
longer delays. Also, in the study of Huang et al.,14

Odds ratios ([OR] 2.18, 95% confidence intervals

[CI] 1.58e2.99), mild IVH ([OR] 1.95, 95% CI
1.09e3.49), and severe IVH ([OR] 2.65, 95% CI
1.52e4.61) were all enhanced by prenatal infection.
The ORs and 95% CI for prenatal infection type
were as follows: 2.21 (1.60e3.05), 2.26 (1.55e3.28),
1.88 (1.22e2.92), and 1.88 (1.14e3.10) for cho-
rioamnionitis, histologic chorioamnionitis, and
ureaplasma, respectively.
The current study showed that as regard Maternal

history of medications distribution among the
studied patients: the most common medication used
was steroid (80%) followed antibiotics (85%). There
is a significant difference between the groups
regarding steroids, antibiotics, and MgSO4.
Our results were supported by a Cochrane review

held by Roberts & Dalziel,15 consisted of a meta-
analysis of randomized trials showed a lower inci-
dence of IVH when prenatal steroids were used
(relative risk ¼ 0.54, 95% confidence interval: 0.43 to
0.69).
Our results were in line with those of Wei

et al..16 who discovered that antenatal steroid use
was linked to lower rates of severe intraventricular
haemorrhage (odds ratio ¼ 0.51, In 25 979 children
with very low birth weight, the odds ratio for any
grade of intraventricular haemorrhage is 0.68,
with a 95% confidence interval of 0.62e0.75.
Similarly, €Ozek & Kersin,17 demonstrated that it is
observed less frequently germinal matrix-IVH in
the female, black race, and with antenatal steroid
use. Furthermore, Poryo et al.,18 revealed that
using catecholamines was linked to a higher risk
of IVH for all enrolled neonates, although prenatal
steroids (ANS) before the onset of labour were
shown to be linked to a lower risk of IVH overall.
In the study in our hands, mean amniotic fluid
index was 109.63 ± 20.54 mm. Moreover, higher
maternal temperature was found in 20 women
(20%), elevated maternal leukocyte count was
found in 45 women (45%) and elevated maternal
CRP was found in 24 women (24%). There is a
significant difference between the groups
regarding amniotic fluid index and elevated
maternal leukocyte count. In accordance with our
results study of Lu et al.,9 because they asserted
that the case group's AFI was lower than the
controls' AFI. A univariate analysis revealed a
strong relationship between AFI and IVH. AFI is
regarded as a significant indicator of healthy
placental function. Lower AFI in third-trimester
prenatal testing is associated with a higher risk of
unfavourable perinatal outcomes, such as intra-
uterine growth restriction and intrapartum foetal
distress, claim Gumus et al.19

Table 6. Neonatal risk factors distribution according to presence of ICH.

ICH (N ¼ 31)
N (%)

Normal (N ¼ 119)
N (%)

P

Fetal distress 18 (58.1%) 41 (34.5%) 0.017
Asphyxia resuscitation 21 (67.7%) 45 (37.8%) 0.003
Elevated neonatal CRP 9 (29%) 9 (7.6%) 0.001
Early-onset sepsis 5 (16.1%) 9 (7.6%) 0.144

This table shows that there is no significant difference between
the groups regarding fetal distress, asphyxia resuscitation, and
elevated neonatal CRP.
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According to a Locatelli et al.,20 study, In low-risk
pregnancies past 40 weeks, oligohydramnios in-
creases the likelihood of a poor neonatal outcome.
According to the current study's findings, the

average gestational age was 30.63 weeks, the
average birth weight was 1019 206 g, and the
average Apgar score at 1 min was 6 2, and the mean
Apgar at 5 min was 8 2. Asphyxia resuscitation was
the most frequent risk factor (43%) and was fol-
lowed by foetal distress (59%). The groups differ
significantly in terms of GA, birth weight, and
Apgar at 1 min Asphyxia resuscitation differs
significantly between the groups in a major way.
In accordance with our results study of Ertan

et al.,21 as they shown that the main risk factors for
the development of IVH are low birth weight and
gestational age. According to Sankaran et al.,22 birth
weight is the most significant prenatal and perinatal
factor. Additionally, Vural et al.,23 in Turkey
observed occurrences of IVH in infants weighing
500e2000 g, ranging, respectively, from 37% to 5%.
Before 35 weeks of pregnancy, IVH is more common.
Infants at a gestational age of 22e32 weeks were

found to have periventricular leukomalacia and
white matter abnormalities in Larroque et al.24 ‘s
study. The mean gestational age for the patients and
controls in the Lu et al. research9 was 986 122 g and
1274 153 g, respectively. In cases, the mean gesta-
tional age was 29.3 2.8 weeks, whereas in controls, it
was 32.7 2.5 weeks. Compared to neonates in the
control group, babies in the case group were born
with lower birth weights and gestations (P.001), ac-
cording to a univariate analysis. More commonly
than controls, cases required resuscitation of hypoxia
and caused pain in the foetus. Significant correla-
tions were found between low Apgar scores at 5 min
and a higher IVH. There were no obvious differences
in early-onset sepsis, neonatal CRP, or gender be-
tween IVH patients and controls. Similar to this,
Bauer et al.25 demonstrated that low birth weight and
decreased gestational age are the primary causes of
IVH in premature infants. According to certain
studies, IVH and suffocation are related in prema-
ture newborns. Although the precise processes are
unknown, resuscitation with high oxygen concen-
tration following hypoxia might exacerbate IVH by
boosting hyperoxemia and oxidative stress.26

In addition,Poryo et al.,18 showed that inall enrolled
babies, higher GA was related with a reduced risk of
IVH and that higher RDS and pneumothoraces were
associated with a higher risk of IVH. Between ICH
cases and controls, the mean gestational age
(P ¼ 0.372) and mean baby weight (P ¼ 0.919), how-
ever, were comparable, as would be predicted from
matching, according to Al-Mouqdad et alstudy.

4.1. Conclusion

Failure to administer prenatal steroids is con-
nected with intracranial bleeding in premature in-
fants., histological chorioamnionitis, lower amniotic
fluid index and elevated maternal leukocyte count,
GA, birth weight, Apgar at 1 min & asphyxia
resuscitation. To lower the incidence and severity of
neonatal ICH, for instance, coverage of (full) pre-
natal steroid medication should be improved. Cli-
nicians and healthcare policymakers should take
these aspects into consideration when making de-
cisions. Additional research in a larger cohort of
newborns with Middle Eastern descent is necessary
to assess all potential risk factors that may be spe-
cific to this community.
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