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Introduction
Intracranial hemorrhage (ICH) is defined as the pathological 

accumulation of blood within the cranial vault. Neonatal cerebrovascular 
accidents have classically been reported in the literature to bleeding 
events related to preterm birth, intraventricular hemorrhage being the 
most common variety in this age range [1].

However, ICH in term newborns is relatively rare, its incidence 
remains unknown [2], and has a different location, etiology, clinical 
presentation and neurological prognosis. There have been described 
several risk factors that relate to their appearance in the term new-
born, including dystocia, prolonged duration of labor, fetal weight and 
coagulation disorders, among others [3,4].

Early detection of these injuries may allow treatment, prevention of 
further injury, family counseling and neurodevelopmental assessment, 
but the diagnosis can be difficult due to the variety of clinical forms of 
presentation.

The aim of this study is to analyze the etiological factors, evolution 
and neurological prognosis of term new-borns affected by intracranial 
hemorrhage and epidemiological data associated with our series, in 
order to understand better the clinical characteristics of these patients 
and avoid prolonged diagnosis.

Material and Methods
We performed a retrospective study of term infants (gestational age 

≥ 37 weeks) diagnosed of ICH in the first 28 days of life in a hospital 
of a high income country, the Maternal and Child Hospital of Malaga, 
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between January 2008 and December 2015.

Each case was analyzed in relation to gestational age, obstetric 
history and type and instrumentalization of delivery and we have also 
recorded the clinical, analytical data and neuroimaging test performed, 
which is the basis for diagnosis and classification according to the 
location of intracranial hemorrhage.

In turn, etiology, evolution and neurologic outcomes of patients 
with these injuries until the time of the study have been analyzed by 
clinical follow-up in our hospital, in order to find associated prognostic 
factors.

Results
During the study period 45,706 infants were born alive and 31 met 

the inclusion criteria, because they were full-term newborns and were 
diagnosed of ICH in the first 28 days of life, which is an incidence of 
6-7/10,000 live births, with a gestational age mean of 38.9 weeks (1.3 
SD) and with a slight predominance of males in 18/31 cases. Birth 
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weights mean was 3,153 g (583.8 SD); 5/31 had a birth weight of ≤ 
p5-p10 and 5/31, ≥ p90-p95. In the vast majority of cases, 30/31 were 
controlled pregnancies and 16/31 did not present an obstetric history 
of interest (Table 1).

13/31 neonates were born by caesarean section and 6/31 by 
instrument-assisted vaginal delivery, in 4/6 by forceps and 2/6 by 
vacuum, so 12/31 were born by eutocic delivery. Regarding the Apgar 
scores at 1 minute and 5 minutes, 10/31 had a score <7 and 8/31, <7, 
respectively.

The mean age at diagnosis was 3.4 days of life, with a range 
1-13 days of life. In relation to the symptoms of presentation, 10/31 
presented seizures, 7/31 apnea and 2/31 multiorgan failure, requiring 
mechanical ventilation connection 13/31 patients. At diagnosis, 13/31 
presented in analytical control blood hemoglobin ≤ 15 g/dL and 
3/31 thombocytopenia of ≤ 100.000 platelets/mm3. In all cases, the 
first neuroimaging test carried out was brain ultrasound, requiring 
computed tomographic (CT) 5/31 cases and magnetic resonance (MRI) 
19/31 for a greater characterization of bleeding and for monitoring it 
over time.

Intraparenchymal hemorrhage was the most common type in 10/31 
newborns (Table 2). In 4/31 cases, two types of bleeding were found: 
Intraparenchymal and subarachnoid hemorrhages were the most 
frequent association in 2/31 cases. The hemorrhage was bilateral in 
14/31 and 9/31 had left hemispheric involvement exclusively.

The etiology of ICH was not identified in 14/31 patients and in the 
other cases, hypoxic-ischemic encephalopathy was the most common 
cause in 8/31 (Table 3).

Neurosurgical intervention was just required in 1/31 patient 
who had an association of intraventricular and intraparenchymal 
hemorrhages, to evacuate them and place a ventriculoperitoneal shunt 
valve.

The average hospital stay was 14.5 days with a range of 2-78 days.

With regard to the neurologic outcomes, 4/31 patients died and 
until the moment of the study, 5/31 had presented a moderate-severe 
psychomotor delay and 3/31 a symptomatic partial epilepsy during 
follow-up (Table 4). Besides, 4/6 new-borns with instrument-assisted 
vaginal delivery had normal neuro-developmental outcomes. 

In addition, we performed an analysis to determine the association 
of dystocia, hypoxic-ischemic encephalopathy, seizures as a first 
clinical manifestation and intraparenchymal location of the bleeding 
with different neurologic outcomes and we obtained a statistically 
significant result for the presence of intraparenchymal hemorrhage and 
the development of symptomatic partial epilepsy, with an OR 4.02, 95% 
CI (1.06 to 6.98) with p<0.05, observed not statistically significant in 
the other parameters.

Discussion
ICH is a heterogeneous disorder with a nonspecific clinical 

presentation, variable etiology and leads to the appearance of significant 
neurological sequelae.

Instrument-assisted vaginal delivery place term newborns at 
increased risk for the development of ICH [3], because during the 
process there are sudden changes in cerebral blood pressure that 
contribute to the breakdown of the immature capillary-venous junction 
of the germinal matrix [5].

Of the 31 cases of our study, 19/31 were born by means of dystocia 
delivery (caesarean section or instrumental delivery) and it suggests 
that the realization of this type of delivery carries an increased risk of 
development of ICH, as described by other studies previously performed 
[2,4], although some of them [6] argue that the type of delivery does not 
seem to be the most important risk factor and must take into account 
other perinatal events, such as the presence of previous placenta, 
placental abruption and uterine rupture, obtaining in our series only 
one case of the latter two, respectively.

A low score on the Apgar test can also be a marker of ischemic 
injury and/or bleeding in new-borns [3,4,6]. 10/31 cases in our series 
had a score <7 at one minute and 8/31 <7 at 5 min, although normal 
Apgar scores do not rule out the possibility of neonatal intracranial 
hemorrhage, since 11/31 presented a score of 9 and 10 at 1 min and 
5 min, respectively and the mean age at diagnosis was 3.4 days of life.

The symptoms of presentation of ICH depend on their location 
and severity and they are very unspecific in this age range. Our results 
are consistent with literature [4,6-8], because seizures were the most 
common symptoms of presentation.

OBSTETRIC HISTORY NUMBER OF CASES
Gestational hypertension 4/31

Gestational diabetes 2/31
Multiple pregnancy 1/31

Uterine rupture 1/31
Plancetal abruption 1/31
Toxic consumption 1/31

No interest 16/31

Table 1: Obstetric history of term newborns with ICH.

TYPE OF ICH NUMBER OF CASES
Intraparenchymal hemorrhage 10/31
Subependymal hemorrhage 8/31
Intraventricular hemorrhage 2/31

Subdural hemorrhage 2/31
Subarachnoid hemorrhage 2/31

Cerebellar hemorrhage 2/31
Epidural hemorrhage 1/31

Table 2: Types of ICH in term new-borns.

ETIOLOGY OF ICH NUMBER OF CASES
Hypoxic-ischemic encephalopathy 8/31

Early-onset sepsis 3/31
Traumatic brain injury 2/31

Hemorrhagic disease of the newborn 1/31
Acute liver failure 1/31

Neonatal hemochromatosis 1/31
Congenital heart defects 1/31

Table 3: Etiology of ICH in term new-borns.

NEUROLOGIC OUTCOMES NUMBER OF CASES
Moderate-severe psychomotor delay 5/31

Symptomatic partial epilepsy 3/31
Ventriculomegaly 2/31

Right-sided hemiparesis 1/31
Sixth cranial nerve palsy 1/31

Normal neurodevelopmental 15/31

Table 4: Neurologic outcomes of newborns with ICH.
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Other risk factors, such as anemia, thrombocytopenia and 
coagulation disorders have been reported in other studies [2,3]. In 
hours, 13/31 showed hemoglobin ≤ 15 g/dL and 3 of these 13 new-borns, 
associated thrombocytopenia ≤ 100.000 platelets/mm3, so the finding 
of anemia has to force us to consider the presence of an intracranial 
hemorrhage. The existence of thrombocytopenia was low in our series, 
unlike other series in which it was the most important predictor of ICH 
[3]. In turn, 11/31 showed a prolonged prothrombin time (PT) that can 
indicate vitamin K deficiency and only in two cases, deficiency of others 
factors were found, one of hemorrhagic disease of the newborn with 
factor IX decreased and other one of acute liver failure with factors V, 
VII and X deficiency, that indicates that the incidence of coagulation 
disorders was low, in contrast with other studies [2].

In terms of neuroimaging, as described in other series of cases, 
brain ultrasound was the most employed test for diagnosis [2,4,9,10], 
and CT and MRI [11,12] were used to define more precisely the injuries, 
especially the last one for the hemorrhage evolution [13].

Intraparenchymal hemorrhage was the most common variety in 
our series; in 10/31 cases it appeared exclusively and in 4/31 it was 
associated with other bleeding, which differs from other studies, in 
which subdural hemorrhage was the type more common in term 
newborns [4,6,14,15]. 

As described in other studies, in many cases, in 14/31, the etiology 
of ICH was not identified [8] and management was conservative in 
most of them [4].

As a result of ICH, 4/31 patients died, of which 3 had 
intraparenchymal involvement, and so far the study, 15/31 of diagnosed 
patients had a strictly normal neurological development during follow-
up, 5/31 a moderate-severe encephalopathy (2/5 with intraparenchymal 
involvement) and 3/31 a symptomatic partial epilepsy (3/3 with 
intraparenchymal hemorrhage), which contrasts with other series, in 
which the incidence of neurological sequelae is higher [2,4,9,16,17] and 
they were associated in most cases with the presence of subarachnoid 
hemorrhage.

Limitations of our review include that it is a retrospective study in 
which we found a small number of cases because of the low incidence 
of ICH in term new-borns and also we got a large number of them 
with not associated risk factors, so it would be appropriate to develop 
a multicentre study to provide other factors not detected in our series.

In conclusion, hypoxia and/or dystocia were the factors most 
frequently associated with ICH in term newborns in this study 
and early seizures, apnea and anemia were the most common signs 
of presentation, so their presence should alert physicians to the 
possibility of ICH in order to avoid a delay in diagnosis. Although 
intraparenchymal hemorrhage was the most common variety and 
carries an increased risk of mortality and development of symptomatic 
partial epilepsy, about half of the cases of our series presented a normal 
neurological development until the time of the study. Therefore a more 
intensive and lengthy follow-up might be considered to determine 
possible disturbances in attention, learning or behavior.
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