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Abstract 
 

Background: Intraventricular hemorrhage (IVH) is one of the most important causes of cognitive and motor 

disorder in children with very low birth weight and associated with high mortality and disability rate. 

Objectives: IVH risk factors in the first days of life in neonates weighing less than 1500gr (VLBW) so that 

the results can contribute to improve the therapeutic function of the delivery room and ultimately IVH risk 

prevention. 

Methods: This descriptive study was conducted on 110 VLBW neonates who were admitted to the hospital 

affiliated with Zanjan University of Medical Sciences during the years 2013-2014 Zanjan-Iran. Parameters 

such as gender, birth weight, birth Apgar, regimens, and type of delivery were recorded in the questionnaire 

and the data analysis was carried out using Chi-square test in SPSS. 

Results: From 110 studied neonates, 21(19%) had IVH, of which 11(52%), 5(23.8%) and 5(23.8%) suffered 

from grade I, II and III IVH, respectively. Meanwhile, among the studied variables, recovery steps were 

taken in the delivery room in the IVH group. The cranial ultrasonography was performed for these neonates 

in the first 72 hours of birth and the categorized as grade one to four, based on evidence of brain hemorrhage. 

There was a significant difference between maternity and infant information and without IVH; but it was not 

statistically significant. 

Conclusion: According to the present study, the recovery process seemed to be a risk factor for the incidence 

of IVH in neonates; therefore, the health level of neonates can be improved by optimizing the mentioned 

process and reducing this risk factor. 
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Introduction 

Intraventricular hemorrhage (IVH) is one of the 

major causes of cognitive and motor disorders in 

children with very low birth weight (VLBW) and 

can be associated with high rates of mortality and 

disability [1].This hemorrhage occurs in the 

germline matrix of premature neonates and 

immature blood vessels and weak tissue support 

from the vessels make them highly premature 

susceptible to hemorrhage. High-grade IVH can 

lead to cerebral palsy and neurodevelopmental-

functional and neurological complications in 

neonates [2-4]. The overall incidence of IVH has 

decreased in recent decades, due to the 
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development of prenatal care and the use of 

corticosteroids, nevertheless, the hemorrhage 

occurs in about 25-30% of neonates under 1500gr 

[5]. The risk factors for the IVH development 

include low birth weight, gestational age, low 

Apgar score, intubation and post-partum recovery, 

vaginal delivery, acidosis, infection, premature 

rupture of amniotic membrane, respiratory 

distress syndrome, pneumothorax, maternal 

anticoagulation drug use and maternal 

coagulation, endotracheal continuous suction and 

mechanical ventilation [6,7]. IVH severity is 

divided into three grades on the basis of 

ultrasound, [4,8,9]. Grade I: Hemorrhage is 

limited to the germinal matrix or less than 10% of 

the ventricles 

Grade II: IVH is accompanied by 10 to 50% 

ventricular filling. 

Grade III: More than 50% IVH is associated with 

ventricular dilatation. 

Grade IV: IVH is evaluable based on CT scan, 

and hemorrhage is accompanied by parenchymal 

involvement in the brain. Since the clinical 

symptoms of IVH are non-specific or there exists 

no clinical symptoms at all, it is recommended 

that neonates with a gestational age of less than 

34 weeks be routinely screened by cranial 

ultrasonography through anterior fontanelle [4]. 

This issue happens most often in the first 3 days 

of life and 7 days after birth in more than 90% of 

cases. Identification and grading of IVH in 

neonates and subsequent therapeutic measures are 

effective on the outcome and health status of the 

patients. Therefore, considering that IVH is one of 

the most important factors in the development of 

neurodevelopmental disabilities in premature 

neonates, and because the quality of services 

varies from time to time and from center to center, 

no study has been carried out on the frequency 

and severity of intracerebral hemorrhage in 

neonates, this research was carried out in Zanjan 

in 2012-2013. 

 

Methods  
This descriptive-analytical study, which was 

conducted in the neonatal intensive care unit 

(NICU) in Zanjan, all neonates weighing less than 

1500 grams who were born in this center during 

the years 2012-2013 were studied. The convenient 

sampling method was also used and neonates 

were serially entered into the study. However, 

there were also no confounding factors, such as 

very bad conditions, and even infant death, due to 

which they were not enrolled in the study. All 

neonates were examined by an ultrasound 

sonographer using a Siemens G55 and 10-5 L 

probes during the second and third day of birth for 

IVH and cranial ultrasound. The following 

variables were then recorded in the pre-set data 

collection form. The variables included: birth 

weight, newborn's gender, 5-min Apgar score, 

recovery steps in the delivery room, delivery 

method (Vaginal delivery or cesarean delivery. 

Inclusion criteria included all neonates weighing 

less than 1500 gr. Exclusion criteria included 

neonates who died prior to any action 

(ultrasound), and those who were discharged to 

other centers with parental consent, neonates with 

significant CNS anomalies, neonates with positive 

family history in terms of hemorrhagic diseases, 

such as hemophilia, neonates whose mothers took 

medication at the end of pregnancy, neonates 

whose sepsis was confirmed using positive blood 

culture. Data analysis was performed using chi-

square test in SPSS. Considering that parents' 

consent was taken at the time of admission and 

cerebral hemorrhage screening is one of the most 

important issues for the neonatal care,  as well as 

the treatment steps and related complications were 

fully explained to the parents to the by the 

physician, so there was no ethical restrictions. 

Data were later analyzed using frequency 

distribution tables, central indicators and 

dispersion and Chi-square test in SPSS.  

 

Results 

Of the 110 studied neonates, 21 (19%) had IVH, 

of which 11(52%), 5(23.8%) and 5(23.8%) 

suffered from grade I, II and III IVH, respectively. 

20 neonates weighed less than 1000 grams, of 

which 30% suffered from brain hemorrhage, 

while 16.6% of neonates weighing between 1.000 

and 1,500 grams had .brain hemorrhage (Table 1). 

The mean weight of the brain hemorrhage and 

non-hemorrhage groups was  1128 ± 195 gr and 

1260 ± 160 g, respectively. This difference was 

not statistically significant (P=0.45). 
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Table 1: Distribution of IVH relative frequency based on birth weight 

Total IVH negative IVH positive Birth weight in grams 

(100%)20 (70%)14 (30%)6 Less than 1000 

(100%)90 (83.4%)75 (16.6%)15 1500 - 1000 

(100%)110 (81%)89 (19%)21 Total 
 

 
 

 

According to Table 2, the results of the present 

study regarding the severity of brain hemorrhage 

indicate that the number of grade I,II,III brain 

hemorrhage cases is 11 (52%), 5 (23.8%), and 5 

people (23.8%), respectively. 

 

Table 2: Frequency distribution of IVH severity (grade) based on birth weight in neonates 
 

Total 
Grade )severity IVH( 

 Grade III Grade II Grade I 

6(100%) 3(50.0%) 2(33.3%) 1(16.7%) Less than 1000 

15(100%) 2(13.3%) 3(20.0%) 10(66.7%) 1500 - 1000 

21(100%) 5(23.8%) 5(23.8%) 11(52.4%) Total 
 

 

As shown in Table 3, the results of the present 

study on the frequency of brain hemorrhage 

showed that there were 7 (33.3%) girls among 

IVH neonates, while non-IVH girl neonates 

accounted for 47.1% of neonates and that was not 

statistically significant (P=0.39). With regard to 

the IVH-group, 11 neonates (52.4%) were born 

with vaginal delivery, while in the non-IVH 

group, 31 neonates (34.8%) were born using 

vaginal delivery, which was not statistically 

significant. 42.9% and 22.4% of IVH and non-

IVH neonates had Apgar score less than 7, 

respectively and this difference was not 

statistically significant (P=0.18). Among IVH and 

non-IVH neonates, 100% and 77.5% were 

recovered in the delivery room, respectively, 

which was not statistically significant (P=0.61). A 

total of 61.9% of IVH neonates and 31.4% of 

IVH-free neonates underwent advanced recovery 

(recovery with ambu bag or with chest 

compression or drug use), which was not 

statistically significant except for significant 

differences (P=0.24). 

 

Table 3: Frequency distribution of neonatal IVH based on studied variables 
 

Studied variable 
IVH 

positive 
IVH negative Total 

Infant gender 
female 7(33.3%) 42(47.1%) 49(44.5%) 

male 14(66.7%) 47(52.8%) 61(55.5%) 

Type of 

delivery 

normal 11(52.4%) 31(34.8%) 42(38.2%) 

Cesarean section 10(47.6%) 58(65.2%) 68(61.8%) 

Apgar 5 

minutes 

Below 7 9(42.9%) 20(22.4%) 29(26.4%) 

Above 7 12(57.1%) 69(77.5%) 81(73.6%) 

Recovery from 

birth 

done 21(100%) 69(77.5%) 90(81.8%) 

It's not done 0(0%) 20(22.4%) 20(18.2%) 

Recovery steps 

Initial Recovery 8(38.1%) 61(68.5%) 69(62.7%) 

Recovery with ambu bag 7(33.3%) 23(25.8%) 30(27.3%) 

Squeezing chest or 

taking medication 
6(28.6%) 5(5.6%) 11(10.0%) 
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Discussion 

One of the most common outcomes among 

premature neonates is IVH, which is caused by a 

number of prenatal and postpartum factors, 

including the fact that the quality of therapeutic 

measures for the recovery and rehabilitation of a 

newborn in the first days of life can contribute to 

the possibility of brain damage. IVH can be 

diagnosed by cranial ultrasound [10,11]. The aim 

of this study was to determine the relative 

frequency of IVH in neonates with birth weights 

of less than 1500 grams and some of the factors 

affecting IVH, including recovery and 

stabilization of premature neonates. In this study, 

the relative frequency of IVH in neonates less 

than 1500 grams was 19%. Of these, of which 11 

(52%),5 (23.8%) and 5(23.8%) suffered from 

grade I, II and III IVH, respectively. The result of 

this study was similar to the findings of study 

conducted by Badiee in Isfahan (2007).They 

showed that IVH prevalence was 25% in neonates 

weighing less than 1500 grams [12]. In another 

study by Khodapanahandeh et al (2007) at the 

NICU Akbarabadi Center in Tehran, the IVH 

prevalence was 64.4% in 57 neonates, of which 

40%, 11%, 25.7, %25.7% 8.8% were grade I,II,III 

and IV, respectively [3); ]however, due to 

limitations faced by patients in our study, we did 

not perform brain CT scans on the first days, so 

Grade IV IVH was not considered [3]. Also in 

Turkey, Koksal et al. (2002) conducted another 

study on 120 neonates less than 1500 grams and 

results showed the prevalence of IVH was 15% in 

these neonates, of which 50%, 17%, 11% and 

22% were grade I, II, III and IV, respectively. 

Also, 78% of cases were identified on the first 

days of birth [5], which is consistent with the 

present study in terms of frequency and severity 

of hemorrhage. A previous study in London 

between 1979 and 1981 showed that 50% of 

neonates born at or below 30-week gestational 

age suffered from IVH, while 23% of neonates 

born at gestational age between 31 and 34 weeks 

had the same problem. This suggests that the 

more a child is premature, the more likely it is to 

develop IVH, which is maybe due to the fragility 

of the cerebral vessels in these neonates. In the 

present study, 30% of neonates weighed less than 

1000 g had IVH, 50%of which were severe and 

grade 3 IVH. This finding is consistent with the 

results of the study of koksal who reported the 

IVH prevalence rate of 56% in neonates 

weighting less than 1000 grams [5]. In the present 

study, female and male neonates accounted for 49 

and 61 neonates of the population, respectively. 

Girls accounted for 33% of IVH cases and the rest 

were boys. Although the hemorrhage rate was 

higher in boys, it was not statistically significant, 

and there was no significant difference between 

male and female genders in a study conducted in 

Kashan [14]. In the present study 38.1% and 

61.8% of IVH cases were born using normal and 

cesarean section delivery. The results obtained 

were similar to the findings obtained in the study 

conducted in Kashan [14] that, similar to our 

study, there was no significant difference between 

the incidence of intracerebral hemorrhage and the 

delivery method, which could be due to low 

number of IVH cases. Also, in our study, Apgar 

score of less than 7 at 5 minutes after birth was 

higher in the IVH group compared with the non-

IVH group 42.8% compared with 22.4% in the 

non-IVH group; but it was not statistically 

significant and this could refer to the role of 

Apgar score at 5 minutes after birth in increasing 

the prevalence of IVH. Also, in their study that 

was consistent with the results of our studies, 

Koksal et al. showed that the mean 5 min Apgar 

score in the IVH and non-IVH groups was 2±5 

and 7±3, respectively suggesting that the lower 

Apgar score is associated with increased risk of 

IVH [5]. The present study showed that there was 

a significant relationship between recovery steps 

in the delivery room and IVH, but not statistically 

significant. Of the 110 neonates, the recovery was 

not performed for 81.8% and 18.2% had not been 

recovered. This recovery included initial recovery 

(recovery with ambu bag and advanced recovery 

(by compression of the chest or use of 

medication). The recovery rate in the IVH group 

was higher than that of non-IVH group (100% vs. 

77.5%). Of the neonates who were recovered, 7 

(33.3%) underwent recovery with positive 

pressure with ambu bag and 6 (28.5%) underwent 

advanced recovery with chest massage. In other 

words, 61.9% of neonates in the first few minutes 
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of life underwent serious pulmonary heart disease. 

In a study by Deulofeuta et al. (2007) in Atlanta 

[15], 13% of patients underwent recovery using 

chest compression or drug use, which is consistent 

with our study. Also, in this study, 37% and 12% 

of recovered and non-recovered subjects suffered 

from severe hemorrhage; however, our study 

showed that grade 1 IVH occurred in even the 

most advanced hemorrhage (52%). Another study 

by Finer et al. (1999) in Oxford on 2212 neonates 

weighing between 500 and 1500 grams, showed 

that the prevalence of hemorrhage with any grade 

in those undergoing advanced recovery was 

greater than those who underwent no recovery 

[16]. Our study showed that 19% of the neonates 

had cerebral hemorrhage. The birth recovery rate 

was higher in the IVH group compared with the 

non-IVH group; therefore, according to the 

present study, the neonatal recovery process has 

been identified as a risk factor for the occurrence 

of IVH and emphasizes the need for a more 

standardized recovery in the delivery room and 

experienced recovery team with up-to-date 

knowledge and skills. Therefore, the infant's 

health status, prevention of disability and future 

disabilities can be improved by optimizing the 

above process. 
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