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Abstract 
Back ground: Few data regarding causes and outcomes of hemorrhagic stroke in late preterm and term 
neonates are available so we were trying to identify them in this study. 
Methodes:This prospective case control study was carried out at Sohag University Hospitals, during the 
period from 1/1/2015 to 31/12/2015 at the department of pediatrics and neonatal care unit at Sohag 
University. A total of 50 neonates term and late preterm neonates (≥34 weeks gestation) and ≤28 days of 
life had met the inclusion criteria were 23 males and 27 females. 
Results: As regard outcome in our study, 8% had grade I, 14 % had grade II, 32% had grade III, 12%had 
grade IV, 14.5% had subdural hemorrhage and 20% had subarachnoid hemorrhage. So most patients have 
grade III intracranial hemorrhage and subarachnoid hemorrhage. According to the severity, in our study 
patients who had mild intracranial hemorrhage represented 48% and patients with moderate intracranial 
hemorrhage represented 30% and patients with severe intracranial hemorrhage represented 22%. 
Conclusion: IVH is very rarely reported in full-term and late preterms neonates and may occur in these 
children with a variety of risk factors, in our study we tried to identify these risk factors and also the outcome 
and we found that the most frequent associated risk factors were absence of vitamin K administration 
followed by prolonged labour then neonatal sepsis. 
Introduction 

     Hemorrhagic stroke (HS) defined as 
intraventricular, 
intraparenchymalintraventricularhemorrhage is 
common and usually caused by germinal matrix 
hemorrhage. While it is less common in late 
preterm (34-37) wks and term neonates.Much 
less is known about risk factors and outcome of 
HS in late preterm (34 -37) weeks and term 
neonates (1). 
Incidence of symptomatic HS in term neonates 
has recently been estimated at 0.17/1000 live 
births (2). Hemorrhage location often dictates the 
clinical course. Symptoms can include seizures or 
may be non-specific like apnea, respiratory 
distress, fever or poor feeding (3).  
Brouewer AJ have reported impairment in (9-
57%) of these children though the higher 
estimate comes from a study that included 
neonates with isolated subdural hemorrhage. 
Most studies report mortality rates from 1% to 
25 % (4).Intracranial hemorrhage in term 
newborn has been increasingly recognized but 
the occurrence and risk factors in late preterm 
are still unclear (5).  

Several risk factors have been reported in term 
newborns with ICH. Maternal risk factors 
causing ICH in the first neonatal week includes 
usage of drugs (such as aspirin, cocaine), 
pregnancy-induced hypertension, placental 
abruption, placental alloimmunization and 
autoimmune disorders. Major perinatal risk factor 
are birth trauma, low Apgar score, resuscitation at 
birth, thrombocytopenia, breastfed infants who 
received no vitamin K, inherited coagulopathy, 
disseminated intravascular coagulopathy, 
increased cerebral venous pressure, prolonged 
labor, unassisted vaginal delivery, forceps 
delivery and suction cup(6). 
Aim of the work: The work aimed to identify the 
risk factors and outcome of hemorrhagic stroke in 
neonates ≥34 weeks of gestational age and ≤28 
days of life in Sohage University Hospital. 
 

Patients & Methods: 
Type of the Study: prospective hospital based 
study. 
Place of the study: Neonatal intensive care unit 
(N.I.C.U) and Neuropediatric Outpatient Clinic at 
Sohage University Hospital. 
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Study Period: one year (from 1-1-2015 to 31-
12-2015) 
Patients: 
Inclusion Criteria: About 50 term and late 
preterm  (≥ 34 weeks gestation) neonates who 
diagnosed as having definite hemorrhagic stroke 
by neuroradiological studies (transcranial 
U/S,CT,MRI) presented to N.I.C.U during the 
period of the study were included. 
Exclusion Criteria: - 
1-The prescence of major congenital 
malformation of the nervous 
system,e.ghydraencephaly ,anencephaly , 
encephalocele and hydrocephalus. 
2-Early preterm neonates ( ≤ 34 weeks 
gestation). 
Ethical consideration: Approval of Sohag 
Faculty of Medicine Research Ethics Committee 
was obtained. Written consent was obtained from 
guardians. 
Methods of the study 
(A) Detailed clinical data of the patients were 
retrospectively collected with special reference to 

1- The antenatal, perinatal and postnatal events as 
regard recording (Apgar score, Thompson score 
and Perinatal score index) and focusing on 
administration of vitamin K. 
2-The presenting symptoms focusing on nervous 
system as convulsions, abnormal movements, 
conscious level and motor symptoms. 
3- Family history of inherited bleeding tendency. 
(B) Data of patients examination focusing on 
neurological system as conscious level, abnormal 
features, other congenital anomalies, motor 
system and cranial nerves examination. 
(C) Investigations: complete blood count (CBC) 
and complete coagulation profile 
(prothrombinetime,prothrombine concentration 
and activated partial thrombplastin time). 
 (D) Brain imaging (CT, MRI, transcranial 
U/S). 
(E) Follow up of the patients after 6 months at 
Neuropediatric Outpatient Clinic by 
developmental assessment & neurological 
imaging (CT, MRI). 
 

Results 
A total of 50 neonatesterm and late preterm neonates (≥34 weeks gestation) and ≤28 days of life had 
met the inclusion criteria were 23 males and 27 females with the mean age 13.56 and range from 2-
28 days. 50% of the deliveries were normal vaginal delivery and 50% were cesarean section with 
28% have difficult  labour and 72% have no difficult  labour .6% experienced instrumental 
deliveries. Neonates were deliveries with Apgar score mean 8.8 ranges from 7 to 10. Pregnancy 
induced hypertension was in 4%of cases. 6% of cases showed fetal distress .Vitamin K was 
administered in 64%, 6% had not administered their dose and 3% not known. 8% had evidence of 
neonatal sepsis, 6% had no evidence of neonatal sepsis and 43% not known. As regard outcome, in 
our study 8% had grade I, 14 % had grade II, 32% had grade III, 12% had grade IV, 14% had 
subdural hemorrhage and 20% had subarachnoid hemorrhage. So most patients had grade III 
intracranial hemorrhage (32%) followed subarachnoid hemorrhage (20%) followed by grade II 
intracranial hemorrhage (14%). 

 

       Discussion 
     The present study performed a clinical 
analysis and reviewing the data of 50 term and 
late preterm neonates (≥34 weeks gestation) and 
≤28 days having intracranial hemorrhage by 
neuroradiological findings (CT or MRI Brain or 
transcranial U/S) with special consideration for 
the risk factors and neurological out come. The 
study included a total of 50 neonates having 
intracranial hemorrhage with age range between 
34wks of gestational age to less than 28 days of 
life. The median age was 12 days and there were 
23 males (46%) and 27 females (54%). The male 

to female ratio was (1:1.2). This ratio was close 
to the study ofBruno, et al., 2014 where male to 
female ratio was (1:1). The mean age incidence 
was 13.56 days which was higher than that of 
study of Bruno, which was 7dayes (7). 
Concerning the median gestational age of the 
studied population is 37wk range from 34wks to 
39wks ,which is less that of  Burno et al.,  that 
show median gestational age 39.7wks , range 
from 38wks to 40.7wks (7) and it was also less 
than that of Afsharkhaset al., 2015  
(38 wks)(8). 
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Intracranial hemorrhage in late preterm and full 
term neonates is multifactorial, in our study 
cases had two or more risk factors but the most 
associated risk factors were prolonged labor 
(28%) and patients who did not administered 
vitamin K (30%). As regard risk factors of 
intracranial hemorrhage, mode of delivery is 
one of the most important factors that had been 
implicated as a cause of intracranial 
hemorrhage. In our study 50% had been 
delivered by normal vaginal delivery and the 
other 50%has been delivered by cesarean 
section which was different from the result of 
Bruno et al., in which 72% had been delivered 
by normal vaginal delivery and 28% by 
cesarean section (7). Instrumental use during 
delivery was used in 3% of our patients. 
Towner et al., reviewed that the rate of 
intracranial hemorrhage was higher among 
infants delivered by vacuum extraction, forceps, 
or cesarean section than among infants 
delivered vaginally without instrumentation. 
The increased risk of intracranial hemorrhage 
among infants delivered by vacuum extraction 
or forceps, however, may be the result of 
common risk factors during abnormal labor (9).  
In our study, Apgar score mean at 5 minutes 
was  8.8 in contrast to the study ofJahwar et 
al., the mean Apgar scores at 5 minutes for case 
patients was 6.0.AlsoJahwar et al.,reported that 
among 11 cases of term neonates, intracranial 
hemorrhage was evidenced in all 3 of the infants 
who had 5-minute Apgar score of 7 or less also 
reported that low Apgar scores, with and 
without requirement for resuscitation at birth, 
are risk factors for intracranial hemorrhage (10).  
A significant clinical problem, which is 
generally regarded as one of the risk factors of 
IVH, is asphyxia, a secondary consequence to 
an interruption of placental blood flow and 
decreased blood flow to the brain and 
impairment of cerebral autoregulation. 
Treatment with therapeutic hypothermia in 
neonates with hypoxic ischemic encephalopathy 
may prevent the development of severe brain 
injuries and improve the long- term outcome. 
On the other hand, it places newborns at greater 
risk of IVH by causing fluctuations of the 
cerebral blood flow, depressed cardiac function, 
hypotension, and changes in coagulation 
cascade (11). 

 
 
 

In our study, foetal distress is recorded in 6% of 
our cases which is lower than the study of 
Bruno et al., in which patients with respiratory 
distress reported in 21% of cases (7).  
 Patients who did not administered vitamin K 
was 30% of cases this result was close to 
Hubbardet al., that reported that vitamin K is 
essential for the final carboxylation of 
coagulation factors II, VII, IX, and X (12 ). 
Vitamin K deficiency can lead to hemorrhagic 
disease of the newborn, which is rare in the 
United States because of routine administration 
of vitamin K but thereare reports of intracranial 
hemorrhage with this deficiencyIt is most 
common in exclusively breast-fed infants who 
received no vitamin K after birth, and also in 
infants with mothers taking various antiepileptic 
drugs, analgesics or street drugs (13). 
Neonatal sepsis had been reported in 6% of 
cases of our study, sepsis can lead to intracranial 
hemorrhage by several ways such as 
thrombocytopenia and disseminated 
intravascular coaguolopathy. Disseminated 
intravascular coagulation can also lead to severe 
thrombocytopenia and intracranial hemorrhage 
in the term newborn, but this occurs in the sick 
newborn, usually in the neonatal intensive care 
unit setting (14). 
In our study, the most frequent presentation was 
convulsions (50%) followed by pallor (20%) 
and poor suckling (22%). Indeed, intracranial 
hemorrhage is a common cause of neonatal 
seizures. The seizure occurrence, type, and 
severity are variable in term newborns. Seizure 
may occur soon after birth or after an extended 
period of normality days after birth. Neonatal 
seizures may prove difficult to differentiate 
from normal movement, or may have variable 
presentations, ranging from a subtle seizure 
such as apnea to a more apparent seizure to 
status epilepticus (15). 
 Apnea was one the most important clinical 
manifestations it represented 16%. Apnea of any 
duration associated with significant tachycardia 
or bradycardia in a newborn who is otherwise 
apparently well should prompt the physician to 
consider intracranial abnormalities such as 
intracranial hemorrhage Temporal lobe 
hemorrhage with apneic seizures in term neonates 
although uncommon, has been reported (16).  
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On the other hand, apnea with bradycardia may 
 be a manifestation of elevated intracranial 
pressure (17). 
Concerning hematological investigations, 54% of 
 patients had prolonged PT and aPTT and 24% had 
 thrombocytopenia which was near the study of 
 Jahwar et al., and also near to the study of 
(Afsharkhas et al, 2015) 
 in which 50% of neonates had coagulation profile 
 disorders including DIC (20%), sinovenous 
 thrombosis (16.7%) 
 and thrombocytopenia (13.3%) of cases (8,10).  
Sandberg et al.,Identified 11 term newborns 
with spontaneous intraparenchymal 
hemorrhage; coagulopathy was noted in 3 of the 
11. Thrombocytopenia is the most common 
condition leading to intracranial hemorrhage in 
term newborns. Thrombocytopenia has multiple 
causes; it may be drug induced, infectious, 
genetic, or immune-related, or due to 
disseminated intravascular coagulation or 
placental insufficiency .The risk for intracranial 
hemorrhage increases with severity of 
thrombocytopenia. Most cases occur with 
platelet counts of less than 30,000/mm3. 
Neonatal alloimmune thrombocytopenia is a 
particularly important risk for intracranial 
hemorrhage: 7-26%of affected neonates 
develop intracranial hemorrhage (15).  
Intracranial haemorrahge can be classified 
according to the degree as follow: grade I (the 
mildest form of IVH that bleeding was limited 
to the lining of the ventricles), grade II (the 
blood does spilled into the ventricles, but there 
was no enlargement or swelling), grade III (the 
ventricles had become enlarged and are full of 
blood), and grade IV (Blood spilled out from 
the ventricles into the surrounding brain).In our 
study 8% had grade I, 14 % had grade II, 32% 
had grade III, 12% had grade IV, 14.5% had 
subdural hemorrhage and 20% had 
subarachnoid hemorrhage. So most patients had 
grade III  intracranial hemorrhage followed by 
subarachnoid hemorrhage 20%, this was 
different from the study of (Afsharkhas et al., 
2015) in which most patients had grade 1( 33%) 
followed by grade II (20%) followed by grade 
IV (15%) (8). 
Also intracranial hemorrhage can be classified 
according to the severity into mild intracranial 
hemorrhage which involves only one 

compartment or one lobe, with a maximum 
midline shift of 0.5 cm, or as intraventricular 
hemorrhage in only one ventricle with no 
hydrocephalus. Moderate intracranial 
hemorrhage is defined as hemorrhage 
involving only one lobe and compartment with 
midline shift or as intraventricular hemorrhage 
of more than one ventricle but no 
hydrocephalus; when two or more lobes are 
involved, midline shift is inconsequential. 
Severe intracranial hemorrhage is defined as 
hemorrhage in more than one lobe and in more 
than one compartment or as intraventricular 
hemorrhage with hydrocephalus. In our study 
grade I is considered mild, grade II moderate, 
and grade III & IV severe.  In our study mild 
intracranial hemorrhage represent 48% and 
patients with moderate intracranial hemorrhage 
represents 30% and patients with severe 
intracranial hemorrhage represents 22% so most 
patients in our study had mild intracranial 
hemorrhage and the least had severe intracranial 
hemorrhage this is close to the study of 
Afsharkhas et al., in which most patients had 
mild intracranial hemorrhage (33%) followed 
by moderate intracranial hemorrhage which 
represented (30%) followed by severe 
intracranial hemorrhage which represented 
(22%) (8).  
As regard the outcome; there is no single 
predictor of intracranial hemorrhage outcome in 
newborns. However, the extent (compartmental, 
lobar, or both), the severity, and the etiology of 
intracranial hemorrhage may influence the 
prognosis. In addition, low gestational age (i.e., 
prematurity), early occurrence of recurrent 
seizures or status epilepticus, and the need for 
multiple anticonvulsants to control seizures 
were associated with poor outcome 
(18).Afsharkhas et al.,also reported thatthe 
consequences of IVH are dependent to the grade 
of bleeding. So that, mortality and sequelae due 
to IVH, ranged from 5% in grade I to 90% in 
grade IV, respectively (8).The majority of 
newborns with spontaneous subarachnoid 
hemorrhage will make a complete recovery. 
Disability is more likely to occur in a newborn 
with frontal lobe hemorrhage or when multiple 
intracranial compartments are involved and this 
was confirmed with our study that report that all 
patients with subarachnoid hemorrhage had no 
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neurological abnormalities in the follow up and 
patients who had grade III intracranial 
hemorrhage associated with the highest 
incidence of neurological abnormalities 
(71.43%).  
33% of patients had abnormal neurological 
outcome in the follow up at the age of six months 
in the form of hypotonia, spasticity, 
hydrocephalus , apathy and poor activity.The 
incidence of neurological abnormality in our 
study was lower than that of ofBruno et al., in 
which nearly half of survivors demonstrated   a 
neurologic deficit at the last follow-up, and 
approximately 56% of subjects required physical, 
occupational, and/or speech therapy services (7). 
Hydrocephalus in our study had been reported in 
6 cases that required surgical intervention. 
Summary and conclusion: 
This study carried out at Neonatal Care Unit and 
Pediatric Neurology Clinic at Sohag University 
Hospitals, during the period from 1/1/2015 to 
31/12/2015. The study included a total of 50 
neonates meeting the inclusion criteria having 
intracranial hemorrhage with age range (≥34 
weeks gestation and ≤28 days of life). The 
median age was 12 days and there were 23 
males (46%) and 27 females (54%). The male 
to female ratio was (1:1.2). 
As regard outcome in our study, 8% had grade 
I, 14 % had grade II, 32% had grade III, 
12%had grade IV, 14.5% had subdural 
hemorrhage and 20% had subarachnoid 
hemorrhage. So most patients have grade III 
intracranial hemorrhage and subarachnoid 
hemorrhage.All newborns with subarachnoid 
hemorrhage showed a complete recovery. 
Disability is more likely to occur in a newborn 
with frontal lobe hemorrhage or when multiple 
intracranial compartments are involved and this 
was confirmed in our study which showed that 
all patients with subarachnoid hemorrhage had 
no neurological abnormalities in the follow up 
and patients who had grade III intracranial 
hemorrhage associated with the highest 
incidence of associated neurological 
abnormalities (71.43%). 33% of patients had 
abnormal neurological outcome in the follow up 
at the age of six months in the form hypotonia, 
spasticity, hydrocephalus, apathy and poor 
activity. These patientsrequired physical, 
occupational, and/or speech therapy services. 

Hydrocephalus has reported in 6 cases in our 
study that required surgical intervention. 
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