
Asian Australasian Neuro and Health Science Journal (AANHS J) Vol. 07, No. 03 (2025) 83 - 91 

 

AANHS Journal 
Journal homepage: http://aanhsj.usu.ac.id 

 

Characteristics of Neonatal Intracranial Hemoggrhage at 
RSUP Haji Adam Malik during the Year 2022-April 2025 

Caroline Alma Cahyadi1, Abdurrahman Mousa2, Deske Muhadi Rangkuti3, Rina 
Yunita4 
1Undergraduate Program in Medicine, Faculty of Medicine, Universitas Sumatera Utara, Medan, Indonesia  
2Department of Neurosurgery, Faculty of Medicine, Universitas Sumatera Utara, Medan, Indonesia  
2Department of Internal Medicine, Faculty of Medicine, Universitas Sumatera Utara, Medan, Indonesia  
2Department of Microbiology, Faculty of Medicine, Universitas Sumatera Utara, Medan, Indonesia  
*Corresponding author: carolinealmacahyadi@gmail.com 
 

ARTICLE   INFO  ABSTRACT 
Article history: 
Received : Dec, 09th 2025 
Revised   : Dec, 20th 2025 
Accepted : Dec, 24th 2025 
Available : Jan 15th 2026 
 
E-ISSN: 2686-0848 
 

Introduction: The neonatal state is a vulnerable period where rapid 
physiological transitions happen. In Indonesia, in the year 2020, the Infant 
Mortality Rate was 19.83 per 1,000 live births, including a Neonatal 
Mortality Rate of 9.30. This state is also a part of the critical period of a 
postnatal brain development. Disruption to the brain during this time 
window can cause problems in the neurodevelopmental process. One of 
the examples being intracranial hemorrhage in neonates, which the true 
prevalence and incidence rates of are unclear, but which have high 
mortality and morbidity rates. The objective this study is to determine the 
characteristics of neonatal intracranial hemorrhage at Haji Adam Malik 
General Hospital in 2022- April 2025.  
Methods:  
Results: This study used a descriptive design through a retrospective 
cross- sectional study and a sample of neonates with intracranial 
hemorrhage at Haji Adam Malik General Hospital through saturated 
sampling. It was found that incidence rate was 6.24 per 100, with the most 
common bleeding location being intraventricular 25 (89.3%), the majority 
of neonates were premature, namely 19 (67.9%), low birth weight 19 
(67.9%), the most common symptoms were seizures and respiratory 
distress 15 (53.6%), and 11 (39.3%) neonates made a good recovery.  
Conclusion:  
Keyword: Neonate, Intracranial Hemorrhage, NICH, Intraventricular 
Hemorrhage. 
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1. Introduction 

The neonatal period is a more vulnerable stage of life which experiences a rapid physiological 
transition from life intrauterine to extrauterine, as seen in respiratory and circulatory systems, which 
occurs in just a couple of minutes and can affect other systems. Furthermore, a lot of important 
physiological functions are immature during this period, which includes the hormonal and neurogenic 
control systems of the body, metabolic and liver functions that influence glucose levels and blood 
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clotting factors [1]. Nutritional insufficiencies can also occur, the most common being vitamin K 
deficiency of which it plays a part in activating blood clotting factors [2]. 

In Indonesia during 2020, the infant mortality rate was 19.83 per 1,000 live births, including 
an Infant Mortality Rate of 16.85 and a Neonatal Mortality Rate of 9.30 [3]. This figure is still above 
the most recent predicted target of the Indonesian SDGs roadmap [4,5]. In North Sumatra during the 
same year, the Infant Mortality Rate was 18.28 per 1,000 live births. This figure is higher than the 
national average [6]. The most common reasoning being from low birth weight (LBW) and 
prematurity, asphyxia, perinatal complications, infections, and sepsis, many of which are preventable 
deaths [7].  

The critical period in the postnatal brain development, both anatomically and functionally, is 
the first 1,000 days or three years since said birth [8]. A disruption to the brain during this time 
window could cause significant problems in a person’s neurodevelopmental process, the extent of 
which is determined by the level of maturity of the brain, the location and size of the lesion, the cause, 
and other underlying diseases [9].  

A potential contributing factor could be neonatal intracranial hemorrhage, which the actual 
prevalence and incident rate still remain unclear, but has a high known mortality and morbidity rate 
[10]. In Indonesia itself, national figures for intracranial hemorrhage, particularly in neonates, have 
not been obtained. A systematic review and meta-analysis by Datta D et al. found that 29.8% of 
symptomatic neonates and 5.8% of asymptomatic neonates had intracranial hemorrhage [11]. 
Another systematic review by Siffel C et al. reported a global incidence range of 5-52% for 
intraventricular hemorrhage, a type of intracranial hemorrhage that’s more common among neonates 
than the other variety [12].  

Due to the lack of data in Indonesia, including in the North Sumatra Province, regarding 
intracranial hemorrhage, especially in neonates, this study aims to record a descriptive look on 
neonatal intracranial hemorrhage (NICH) and will be conducted at Haji Adam Malik General 
Hospital, Medan, a top referral hospital in North Sumatra.  

2. Methods 

The data for this study was taken from the medical records of Haji Adam Malik General 
Hospital from 2022 to April of 2025. It uses a descriptive design through a retrospective cross-
sectional study. The variables of which are incidence, sex, hemorrhage location, hemoglobin level, 
platelet count, prothrombin time (PT), activated partial thromboplastin time (APTT), antenatal care, 
birth history, symptoms, etiology of hemorrhage, and Glasgow outcome scale (GOS). All of which 
are taken pre-operation or before the definitive procedure, except the Glasgow outcome scale. The 
edited and coded data was processed in SPSS 26th edition.  

3. Results 

A total of 28 neonates were documented for this study, which looked into the neonatal 
intracranial hemorrhages in Haji Adam Malik General Hospital. By sorting the total count of neonate 
cases from 2022 up to April 2025, an estimated number of 449 neonates were deemed at risk. The 
numbers from the years 2022, 2023, 2024, and January-April 2025 are as follows: 141, 126, 127, 55.  

Table 1. Case distribution of neonatal intracranial hemorrhage 
Year Frequency Percentage (%) 
2022 8 28.6 
2023 11 39.3 
2024 8 28.6 
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April 2025 1 3.6 
Total 28 100.0 

 
Based on table 1, the highest count of cases was in 2023 with 11 cases (39.3%), followed by 

2022 and 2024 with a tie of 8 cases (28.6%), and the lowest count on 2025, of which at the time was 
just up to a third of the year, being 1 case (3.6%).  

Using the incidence rate formula: 

𝐼𝑛𝑐𝑖𝑑𝑒𝑛𝑐𝑒	𝑅𝑎𝑡𝑒 = 	
𝑁𝑒𝑤	𝑐𝑎𝑠𝑒𝑠	𝑖𝑛	𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛

𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛	𝑎𝑡	𝑟𝑖𝑠𝑘	𝑜𝑣𝑒𝑟	𝑎	𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐	𝑝𝑒𝑟𝑖𝑜𝑑	𝑜𝑓	𝑡𝑖𝑚𝑒
	𝑥100% 

=
28
449

	𝑥100% 

 
It was found that during the year 2022-April 2025, the number of incidences was 28 and the 

incidence rate was 6.24% (6.24 per 100 neonates) in Haji Adam Malik General Hospital.  
 

Table 2. Distribution of patients based on their characteristics 
 Frequency Percentage (%) 

Sex   

Male 18 64.3 
Female 10 35.7 

Method of birth 
Vaginal delivery 

 
8 

 
28.6 

Caesarean section 20 71.4 
Assisted vaginal delivery 0 0.0 

Gestational age   
Preterm 19 67.9 
Term 9 32.1 

Birth weight   
Low 19 67.9 
Normal 9 32.1 

1-minute Apgar Score 
Normal 

 
7 

 
25.0 

Moderate asphyxia 16 57.1 
Severe asphyxia 5 17.9 

5-minute Apgar score   
Normal 16 57.1 
Moderate asphyxia 12 42.9 
Severe asphyxia 0 0.0 

 
Table 2 showed that a majority of the patients were male, it being 18 neonates (64.3%) with 

only 10 neonates (35,7%) being female. Most of the patients were delivered through a caesarean 
section, 20 neonates (71.4%) whereas through vaginal delivery there 8 neonates (28.6%) and no 
assisted vaginal delivery. Based on gestational age there are 19 neonates (67.9%) that are premature 
and 9 (32.1%) that are full term. Although the numbers are the same based on birth weight, which are 
19 neonates (67.9%) with low birth weight and 9 (32.1%) with normal weight, they do not all overlap. 
The Apgar score during the first minute has majority of the patients with moderate difficulty in 
breathing being 16 neonates (57.1%), followed by 7 neonates (25.0%) with normal breathing and 5 
neonates (17.9%) with severe difficulty in breathing. As for the fifth minute that number has gone 
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down to 12 neonates (42.9%), with 16 neonates (57.1%) now breathing normally and no longer any 
with severe difficulty in breathing.  

 
Table 3. Laboratory results of the patients 

 Frequency Percentage (%) 
Hemoglobin   

Anemia 6 21,4 
Normal 16 57,1 
Erythrocytosis 6 21,4 

Platelet 
Thrombocytopenia 

 
14 

 
50,0 

Normal 13 46,4 
Thrombocytosis 1 3,6 

 
Table 3 showed that the hemoglobin level for 16 neonates (57.1%) are normal, with 6 neonates 

(21.4%) each being anemic and having erythrocytosis. As for the platelet count, there were 14 
neonates (50%) with thrombocytopenia, similar to the amount of 13 neonates (46.4%) with a normal 
platelet count, and the least being 1 neonate (3.6%) with thrombocytosis. Of the lab results, it’s 
noticeable that both the PT and APTT numbers only total up to 19. This is because unfortunately 
there were 9 cases that did not have PT and APTT listed. From the ones that are there, the numbers 
are also different from the guide used [13]. The prothrombin time has 10 neonates (52.6%) with a 
normal value and 9 (47.4%) with a prolonged time; the activated partial thromboplastin time has 17 
neonates (89.5%) with a normal value and 2 (10.5%) with a prolonged time.  

 
Table 4. Distribution of characteristics related to the hemorrhage 

 Frequency Percentage (%) 
Location   

Intraparenchymal 3 10.7 
Multiple 1 3.6 
Intraventricular 24 85.7 

Grade I 7 25.0 
Grade II 10 35.7 
Grade III 6 21.4 
not Graded 2 7.1 

Symptoms 
Asymptomatic 

0 0 

Seizure 15 53.6 
Vomiting 2 7.1 
Irritability 4 14.3 
Enlarged fontanel 2 7.1 
Pallor 11 39.3 
Lethargy 11 39.3 
Respiratory distress 15 53.6 
Impaired consciousness 8 28.6 

Etiology 
ICH with prematurity 

19 67.9 

Bleeding disorder 6 21.4 
Infection 16 57.1 
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Vascular malformation 1 3.6 
Idiopathic 3 10.7 

 
Table 4 showed that based on the location of hemorrhage, the majority were in the 

intraventricular space with 24 cases (85.7%) total, the grading of which vary with grade I being 7 
neonates (25.0%), grade II being 10 neonates (35.7%), grade III being 6 neonates (21.4%), and 2 
(7.1%) being ungraded. The symptoms are listed fully as there weren’t a way to differentiate which 
ones were more prominent and most if not all of the patients showed more than one symptom, the 
most common of which being seizures and respiratory distress each being 15 (53.6%), followed by 
pallor and lethargy 11 each (39.3%). A majority of the cause of hemorrhage being related to 
prematurity, 19 neonates (67.9%), and infections, 16 neonates (57.1%).  

 
Table 5. Glasgow Outcome Scale distribution of patients 

GOS Score Frequency Percentage (%) 
Good recovery 11 39.3 
Moderate disability 7 25.0 
Severe disability 1 3.6 
Death 9 32.1 

 
Table 5 showed that about two-fifths of the patients made a full or decent recovery being 11 

neonates (39.3%) whereas most patients didn’t, of listed being 7 neonates (25.0%) with moderate 
disability, 1 (3.6%) with severe disability, and 9 neonates (32.1%) died.  

 
4. Disucssion 

This study looked into the medical records of the 28 documented neonates with intracranial 
hemorrhage treated in Haji Adam Malik General Hospital during 2022-April 2025. It had also sorted 
out 449 at-risk neonates from the total neonates that had undergone treatment, was born in, was 
transferred to, or was documented in the aforementioned hospital. And from there, the incidence rate 
of 6.24% in the Haji Adam Malik General Hospital was found. This rate seemed to match the global 
reported incidence range in the systematic review by Siffel C et al. of 5-52% for intraventricular 
hemorrhage [12]. However, it is important to note that this study is only done in one hospital, being 
a referral hospital of the province, and so in a larger population the rate might be different. 

From the 28 neonates, there were 18 boys (64.3%) and 10 girls (35.7%). The number of boys 
were almost double the number of girls. A study done by Hanifa et al. had also procured a similar 
result, it even being slightly more than double the number [14]. It was also found that a majority of 
the patients were born through the caesarean section, it being 20 neonates (71.4%), only 8 neonates 
(28.6%) were delivered vaginally, and no instrumentally assisted deliveries were done. In theory, 
vaginal deliveries, especially prolonged ones and those assisted with vacuums or forceps, increase 
the risk of neonatal intracranial hemorrhage [15]. In this study, some indications for caesarean 
delivery included previous SC, preeclampsia, infection, and premature rupture of membranes. From 
the whole neonate population analysis of the neonates who had been treated at Haji Adam Malik 
General Hospital, along with the neonates that were not deemed at-risk, most were born through the 
caesarean section. From 2022 to April 2025, approximately 1,483 neonates had been treated at said 
hospital, 1,012 of whom were born by caesarean section, either directly at the hospital itself or had 
been a referral from other health facilities. This number greatly exceeds the number of vaginal 
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deliveries, with a ratio of 7:3 between CS to SVD (spontaneous vaginal delivery) plus assisted 
deliveries. This is likely because of the hospital’s status as a referral center in North Sumatra, so the 
profile of neonates requiring its care is generally going to be different from the ones in other 
healthcare facilities. 

As mentioned briefly before, 19 neonates (67.9%) were born prematurely, twice as many as 
full-term ones being 9 neonates (32.1%). The average gestational age was seen to be 32.5 weeks, with 
the youngest at 21 weeks and the oldest at 39 weeks. Of the 19 born preterm, 4 were very premature, 
namely under 28 weeks [16]. A sizeable portion of neonates in the sample, 19 neonates (67.9%) were 
also born with low birth weight, with the average weight of the collective being 1,949 kg and the 
median was 1,505kg. The highest obtained weight was 4,000 kg which is the upper limit of a normal 
birth weight and the lowest obtained weight was 860 kg. Although the number of LBW and preterm 
are the exact same and the is a lot of overlap between the two, not all neonates with a low birth weight 
in the sample are prematurely born. In the study by Hanifa et al., it was found that most neonates of 
their sample were born normal or overweight, while in the study by Hong and Lee, whose sample is 
different from this study and only specifically focuses on term neonates, the average also has a normal 
birth weight [10,14]. 

Most of the Apgar scores were written directly in the medical record, but some were 
interpreted from written narratives. The 1-minute Apgar score indicated that 16 neonates (57.1%) had 
moderate asphyxia and 5 neonates (17.9%) had severe asphyxia. The 5-minute Apgar score showed 
significant improvement, with more neonates breathing normally, 16 patients (57.1%), then those 
with difficulty breathing: 12 patients (57.1%) had moderate asphyxia and there were no longer any 
who has severe asphyxia. The average score of the 1st and 5th minute respectively were 5.29 and 6.75, 
both having fallen under the moderate asphyxia category though the 5th minute leaned more heavily 
onto a normal category, and their standard deviations are 1.843 and 1.295 respectively. In a study by 
Hong and Lee, the 1-minute and 5-minute Apgar scores were 6.7 and 8.0 respectively [10], both much 
higher than the ones obtained in this study. The mode of the 1-minute Apgar score was 6 and the 5-
minute score was balanced between 6, 7, and 8. The smallest number at the first minute was flat out 
0 and the largest was 8, whereas smallest number at the fifth minute of 4 was closer to the largest 
number of 9. 

Some patients underwent periodic laboratory tests for monitoring resulting in multiple results. 
However, the results used in this study were the first obtained before or shortly after the patient was 
diagnosed with intracranial hemorrhage. Based on hemoglobin, a little more than half the patients, 16 
neonates (57.1%), had normal hemoglobin levels. This might be because it was noticed before the 
levels had dropped significantly as when you do follow the progression, the subsequent results did 
tend to decrease, some even to the point of developing anemia. The number of cases with anemia and 
erythrocytosis are similar. This could be due to technical issues such differences in reference ranges 
between laboratories and the Indonesian population profile compared to the reference ranges used in 
the study [17]. The ranges used in the study were 11.6-16.6 g/dl for males and 11.6-16.4 g/dl for 
females, both of which included premature infants. The laboratory ranges did not differ between 
males and females, but did differ in gestational ages, with 17-22 g/dl for preterm neonates and 10.3-
17.94 g/dl for term neonates. The average hemoglobin was 14.01, which is considered normal within 
the research range, but within the laboratory range for preterm neonates is considered anemic. The 
variance between the lowest and highest hemoglobin values was also large, at 8.6 g/dl and 21.7 g/dl. 
Half the cases presented with thrombocytopenia, 14 neonates (50%), and that number is quite even 
with the normal platelet count of 13 neonates (46.4%). Some counts of which went down on repeated 
tests. There was also one case which had thrombocytosis although their APTT and PT were found to 
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be prolonged. This neonate in particular was also tested for other coagulation factors and was 
confirmed to be deficient. The platelet count mean was 153,071.43 with a median of 128,500. The 
highest count was the case with thrombocytosis being 452.000 and the lowest count was a 9,000. 

Of the 28 cases, there were nine without PT or APTT readings leaving the valid amount to be 
19, and the laboratory standard numbers themselves differed significantly from the guideline used. 
By the guideline calculations, prolonged PT was found in only 9 neonates (52.6%) out of 19, while 
APTT was even lower, with only two neonates (10.5%). The normal PT range according to the guide 
used was 10.6-16.2 seconds, while most of the control results in the laboratory were around 11-13 
seconds. Similarly, for APTT, the normal range according to the guide is 53.6-79.4 seconds and for 
term neonates is 34-51.2 seconds, while controls, both preterm and term, had values around 23-35 
seconds. By using the numbers provided by the controls from the laboratory in the medical records, 
prolonged PT and APTT were found in 16 (84.2%) out of 19 cases, with only one neonate having 
both normal PT and APTT. In the study done by Hanifa et al. which was specifically on vitamin K 
deficiency related intracranial hemorrhages, it was found that the majority, respectively 2:1 and 3:1, 
had prolonged PT and APTT, and in these cases the average platelet count was within the normal 
range [14]. The average PT value was 23.4 seconds, with a median of 16.2 seconds, while the average 
APTT value was 52.1 seconds, with a median of 40.7 seconds. The smallest PT value was 11.3 
seconds and the largest was over 80.0 seconds; the smallest APTT value was 28.9 seconds and the 
largest was over 120.0 seconds. 

Based on the location, the most common place of the hemorrhage was intraventricular which 
was found in 24 cases (85.7%). There was also one case of overlap between multiple hemorrhages, 
which had subarachnoid, intraparenchymal, and intraventricular hemorrhages. Variation in the study 
was primarily found in the degree of bleeding, the most cases being grade II bleeding with 10 neonates 
(35.7%). Interestingly, this was followed by grade I with 7 neonates (25.0%) when usually the 
majority of grade I intraventricular cases are asymptomatic and therefore go unnoticed [12]. 
Intraventricular hemorrhages being the highest among the other locations matches the known theory 
that the most common hemorrhage location in preterm neonates are intraventricular, particularly in 
the germinal matrix (GMH-IVH) [18], of which fits many of the neonates in the sample’s profiles. 
The bleeding was also more localized in a single site with the exception of the one multiple 
hemorrhage case, in contrast to the study on ICH and vitamin K deficiency by Hanifa et al. which was 
dominated by multiple hemorrhage cases [14]. Neither epidural nor subdural hemorrhage was found. 
This may be due to the cases being non-traumatic, whereas the main cause of epidural and subdural 
bleeding is trauma– both in the birth canal and outside of it, deliberate or accidental–and surgery 
[10,19]. 

The table about the symptoms, as mentioned, was compiled differently from the other data 
and features multiple responses for the same patients. This was because based on the information 
provided, it was impossible to distinguish the more prominent symptoms and besides that it was 
decided that all experiences were to be recorded. Therefore, the total largely exceeds 100%. In terms 
of symptoms, the most common were cases of seizures and respiratory distress, each experienced by 
15 patients (53.6%), some of which also overlapped. Respiratory distress itself is not specific to 
intracranial hemorrhage; seizures can be more indicative of neurological symptoms. The most 
common combination of symptoms was seizures, respiratory distress, and/or pallor. Most patients 
(96.4%) had more than one symptom, none of which were asymptomatic. From the study by Hanifa 
et al., the clinical manifestations were fairly uniform, with seizures and a bulging fontanel being the 
most common, followed by pallor and then vomiting [14]. 
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A majority of the cases remained to be those that were associated with prematurity (67.9%), 
and the second most common case was infection, involving 16 neonates (57.1%). The samples 
obtained showed that the bleeding (GMH-IVH) they experienced corresponded to the type of bleeding 
often experienced by premature neonates [18]. Some of the patients had experienced infections before 
birth. Some patients developed sepsis several days later. Bleeding disorders were found in the form 
of persistent thrombocytopenia and a lack of coagulation factors, one of which was confirmed by 
coagulation factor testing. There were 3 cases (10.7%) in which no proper cause was found. 

Of those 28 neonates, most did not recover well, including 7 with moderate disability (25.0%), 
1 with severe disability (3.6%), and 9 deaths (32.1%). Patients who recovered well or decently with 
mild complications were 11 neonates (39.3%). From the study by Hanifa et al., most of the patients 
(87.5%) survived after treatment without further information on how well they recovered [14]. 
 

5. Conclusion 

Based on this study, in the Haji Adam Malik General Hospital, it was found that the incidence 
of intracranial hemorrhages in neonates was 28 neonates and the incidence rate was 6.24%. Based on 
sex, there were 18 male neonates (64.3%) and 10 female neonates (35.7%). Based on the history of 
the birth, the method of delivery were 8 neonates through vaginal delivery (28.6%) and 20 neonates 
through caesarean section (71.4%); the gestational age were 19 preterm neonates (67.9%) and 9 term 
neonates (32.1%); the birth weight were 19 neonates with low birth weight (67.9%) and 9 neonates 
with normal birth weight (32.1%); the 1- minute Apgar score were 7 neonates with normal breathing 
(25.0%), 16 with moderate asphyxia (57.1%), and 5 neonates with severe asphyxia (17.9%); the 5-
minute Apgar score were 16 neonates with normal breathing (57.1%) and 16 with moderate asphyxia 
(57.1%). 

Based on the lab results, for the hemoglobin level, there were 6 anemic neonates (21.4%), 16 
neonates with normal hemoglobin levels (57.1%), and 6 neonates with erythrocytosis (21.4%); the 
platelet count were 14 neonates with thrombocytopenia (50.0%), 13 neonates with a normal 
thrombocyte level (46.4%), and 1 neonate with thrombocytosis (3.6%); PT were normal in 10 
neonates (52.6%) and prolonged in 9 neonates (47.4%); APTT were normal in 17 neonates (89.5%) 
dan prolonged 2 neonates (10.5%). 

On the things directly relating to the NICH itself, the location of hemorrhage are divided into 
mostly 24 neonates with intraventricular (85.7%), 3 neonates with intraparenchymal (10.7%) and 1 
neonate with multiple locations (3.6%); the most common symptoms being seizures and respiratory 
distress, 15 neonates each (53,6%), followed by pallor and lethargy, 11 neonates each (39.3%), and 
8 neonates with impaired consciousness (28.6%). The most common etiologies are ICH in relation to 
prematurity with 19 neonates (67.9%) and infection with 16 neonates (57.1%). 
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