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Abstract
Introduction: Surgical evacuation of intracranial bleeding in 
pediatric patients due to acquired prothrombin complex de-
ficiency (APCD) is a life-saving surgery when conservative 
treatment insufficient and impending brain herniation. This 
study aimed to evaluate the Glasgow outcome scale-extend-
ed pediatric (GOS-ePed) score of the pediatric intracranial 
bleeding patients with APCD after craniotomy and duraplas-
ty. Method: This was a retrospective study in the last 5 years 
of our experience. All of the pediatric patients with intracra-
nial bleeding due to APCD who needed surgery were inves-
tigated. The data were collected from medical records after 
their parents have given their written informed concern and 
approved by the Ethics Review Committee, Faculty of Medi-
cine, Universitas Kristen Indonesia. The inclusion criteria 
were patients who operated on by craniotomy and duraplas-
ty. The patient with a second disease was excluded. Blood 
tests include hemoglobin, prothrombin time, activated pro-
thrombin time, and platelets were investigated before and 
after intravenous vitamin K injection, transfusion packed red 
cells (PRCs), and fresh frozen plasma (FFP) administration. 

The Glasgow coma scale (GCS) pre- and postoperatively was 
evaluated using a modified GCS for infants and children. The 
outcome was evaluated by the GOS-ePed score. All data 
were analyzed with the normality test and paired t test. Re-
sults: There were 5 patients age between 37 and 60 days, 
and all patients did not get vitamin K prophylaxis after birth. 
The blood tests of all patients revealed anemia, prothrom-
bin, and activated prothrombin time increased, but platelets 
were normal. All these values returned to normal after vita-
min K injection, transfusion of PRCs, and FFP. The paired t 
tests were p < 0.05. The GCS of all patients before surgery 
was 8 or below. After surgery, the GCS of 4 patients was in-
creased become 12 and 15. One patient did not change sig-
nificantly. The GOS-ePed score showed 4 patients (80%) had 
upper or lower good recovery, and 1 patient (20%) was in a 
vegetative state. Conclusions: The GOS-ePed score of the 
pediatric intracranial bleeding with APCD after craniotomy 
and duraplasty was mostly in upper or lower good recovery.

© 2020 S. Karger AG, Basel

Introduction

Pediatric intracranial bleeding related to acquired pro-
thrombin complex deficiency (APCD) can be very fatal, 
and deficiency of vitamin K is part of the causes. Coagula-
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tion factors II, VII, IX, and X depends on vitamin K in 
clothing cascade, and neonates can suffer from vitamin K 
deficiency because of low-level concentration transferred 
from the placenta or breast milk [1, 2].

Intracranial bleeding of deficiency vitamin K is classi-
fied as early (24 h after birth), classical (2–14 days), and 
late (2 weeks–6 months). The incidence rate was 0.25–
1.7% birth rate for early onset and 4.4–7.2 per 100,000 
infants [3]. Intramuscular administrations of 1 mg vita-
min K were suggested as prophylaxis after birth [4, 5], but 
not all parents agree with the procedures [3, 6, 7].

The treatment of this intracranial bleeding is conser-
vative, but some cases needed surgical evacuation when 
conservative management insufficient and brain hernia-
tion sign exists [8, 9]. Preoperative management and sur-
gical techniques are important factors for the patient’s 
outcome. During craniotomy procedures, sometimes the 
brain was very tight and severe edema. It was difficult to 
close the dura. Decompressive craniectomy and dura-
plasty are an option for making more space to the brain 
and the outcome improve [8–11]. But there is no report 
yet about the craniotomy and duraplasty for these cases. 
This study aimed to evaluate the outcomes of the intra-
cranial bleeding patient with APCD after craniotomy and 
duraplasty.

Material and Methods

This was a retrospective study in the last 5 years of experience. 
The data were collected from medical records after their parents 
have given their written informed concern and approved by the 
Ethics Review Committee, Faculty of Medicine, Universitas Kris-
ten Indonesia.

All pediatric patients with intracranial bleeding due to APCD 
who needed surgical evacuation and meet the criteria were studied. 
The inclusion criteria were the patient who operated on by craniot-
omy and duraplasty due to the brain swelling. Patients also visited 
neurosurgery outpatient clinic until 6 months postoperative or more. 
Meanwhile, the patient with the second disease was excluded.

We analyze the history of vitamin K prophylaxis after birth, the 
blood test results, the Glasgow coma scale (GCS) before and after 
surgery, and the outcomes of patients 6 months after surgery. 
Blood tests include hemoglobin, platelets, prothrombin time (PT), 
and activated prothrombin time (aPTT). The modified GCS for 
infants and children was used to assess pre- and postoperative 
GCS. It starts from the worst (3) until the best (15). Meanwhile, the 
outcomes were examined by the Glasgow outcome scale-extended 
pediatric score (GOS-ePed) 6 months after surgery. GOS-ePed 
classified as (1) upper good recovery, (2) lower good recovery, (3) 
upper moderate disability, (4) lower moderate disability, (5) upper 
severe disability, (6) lower severe disability, (7) vegetative state, 
and (8) death [12]. All data were tabulated and analyzed with the 
normality test and paired t test. A p value <0.05 was considered as 
statistically significant.

Results

In the last 5 years, there were 5 cases of intracranial 
bleeding with APCD can meet the criteria of this study. 
None of them had vitamin K injections after birth. The 
patient’s age ranged from 37 to 60 days. All patients had 
hemoglobin below normal and managed by packed red 
cells (PRCs) transfusion dose (10 g/dL – Hb) × Body-
weight × 4. After the transfusion, hemoglobin was nor-
mal, as showing in Table 1. The paired t test of hemoglo-
bin results before and after PRC transfusion was signifi-
cant.

Table 2 showed platelet concentration was normal in 
all patients, while PT and aPTT increased. Vitamin K in-
travein injection 1 mg and 10 mL/kg body weight/day of 
fresh frozen plasma (FFP) transfusion have improved the 
PTT and aPTT. Paired t test results showed the difference 
(Tables 3, 4).

The brain CT scans of all patients showed subdural 
hemorrhagic, intracerebral hemorrhagic, or combina-
tion. The location mostly in the temporal and parietal re-
gions with midline shifts >5 mm as shown in Table 5 and 
Figure 1.

Table 1. Hemoglobin and hematocrit

Patient/age Before 
transfusion, 
g/dL

After 
transfusion, 
g/dL

Sig. 
(2-tailed)

1. Boy/37 days 4.1 (12.0) 12.4 (37.2) 0.007
2. Boy/51 days 8.5 (25.0) 11.7 (34.7)
3. Boy/46 days 7.2 (21.0) 10.5 (31.0)
4. Boy/43 days 6.5 (19.2) 10.7 (31.5)
5. Boy/60 days 3.6 (11.5) 10.2 (30.5)

Table 2. Platelet

Patient Cell/mL

1 585,000
2 322,000
3 441,000
4 253,000
5 605,000
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Preoperative GCS of all patients were between 4 and 8. 
One week postoperative, 4 of 5 patients were improved 
become 12 and 15. But the patient number 4 was not 
changed significantly. Six months after surgery, the GOS-
ePed score of 4 patients (80%) was a good recovery, and 
the fourth case did not improve significantly. It was a veg-
etative state, and his pupil was dilated and not reactive. 
No patient has died (Table 6).

Discussion

This study revealed 5 cases of intracranial hemorrhage 
due to APCD in 5 years. The age of all patients was more 
than 37 days, while Zidan and Abdel-Hady [10] had an 

average age of 20–25 days. The condition may be caused 
by a lack of knowledge and understanding of the patient’s 
parents about the symptoms, then delayed coming to the 
hospital. All the patients were in a coma, and there was 
no history of vitamin K prophylaxis at birth. A previous 
systematic review revealed low-quality evidence for rou-
tine intramuscular 1 mg of vitamin K at birth, but still 
appropriate to administer it because of the high risk of 
mortality and morbidity [13].

The blood test results of all patients showed anemia 
and another previous study [14] revealed the same result. 
PRC transfusion can improve hemoglobin immediately 

Table 3. Prothrombin time

Patient Before 
transfusion, s

After 
transfusion, s

Sig. 
(2-tailed)

1 53.0 13.7 0.008
2 61.4 14.3
3 100.9 23.1
4 98.5 22.3
5 35.9 13.4

Table 4. Activated partial thromboplastin time

Patient Before 
transfusion, s

After 
transfusion, s

Sig. 
(2-tailed)

1 74.6 37.7 0.032
2 40.6 29.3
3 123.0 40.8
4 111.5 39.7
5 57.5 36.0

Patient Brain CT scan Surgery

1 ICH left temporoparietal Craniotomy and duraplasty
2 SDH right temporoparietal Craniotomy and duraplasty
3 SDH + ICH right temporoparietal Craniotomy and duraplasty
4 SDH bitemporal and occipital Craniotomy and duraplasty
5 ICH left temporoparietal Craniotomy and duraplasty

Table 5. Brain CT scan and surgery 
procedures

Fig. 1. Brain CT scan showed intracerebral hemorrhage with mid-
line shift.

Table 6. GCS and GOS-ePed score

Patient GCS 
(preoperative)

GCS 
(postoperative)

GOS-e Peds

1 5 12 2
2 7 13 1
3 8 15 1
4 4 5 7
5 6 13 1

GCS, Glasgow coma scale; GOS-ePed, Glasgow outcome scale-
extended pediatric.
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to the normal range. PTT and aPTT measures were in-
creased in all patients, but the platelets were normal. It 
was matched with the vitamin K deficiency in neonates 
while they do not use antiplatelet drugs. All of these pa-
tients did not obtain vitamin K prophylaxis newborns. 
Schulte et al. [7] have reported in their study of intracra-
nial bleeding pediatric patients due to vitamin K deficien-
cy because the patients’ parents refused to vitamin K pro-
phylaxis newborn for their babies.

FFP transfusion and vitamin K intravenous adminis-
tration can change the value of PTT and aPTT back to 
normal. And the patients can be operated on. Cranioto-
my procedures were intended to evacuate blood clots in 
the subdural space and intracerebral hemorrhage. Before 
the bone flap was fixed, duraplasty was performed using 
the pericranium layer. It was very useful for increasing 
intracranial space with duraplasty because it can reduce 
intracranial pressure [8].

The results of this study revealed GOS-ePed score of 
80% of patients was between upper and lower good recov-
ery, without death. It was better than other previous stud-
ies have reported [6, 10, 14, 15]. The mortality rate was 
from 12 to 25%. Zidan and Abdel-Hady [10] have report-
ed 6 patients out of 32 patients (18.8%) died after the 
evacuation of intracranial hemorrhage due to vitamin K 
deficiency. They had evacuated the bleeding by free or 
osteoblastic bone flap. Dewi et al. [16] also have reported 
that craniotomy procedures were needed for moderate 
and severe intracranial bleeding due to APCD. Their op-
erative outcomes were good, but they did not explain 
about the severity of the patient’s brain edema during sur-
gery.

In this study, there was 1 patient in a vegetative state. 
It was possible because the brain damage was very severe 
because of prolonging high-intracranial pressure before 
the decompression procedure has done. Patient’s GCS 
before surgery was the lowest and although decompres-
sion surgery has performed, the GCS did not increase sig-
nificantly. Postoperative GCS remained below 8, and the 
pupils were dilated and not reactive. The brain damage is 
permanent.

The early surgery versus initial-conservative treat-
ments in patients with spontaneous supratentorial lobar 
intracerebral hematomas (STICH II) randomized trial 
obtained an unfavorable outcome 59% of the surgical-
patients versus 62% in the patients’ initial-conservative 
group. There was not any difference in morbidity and 
mortality between the 2 groups [17]. However, the study 
had a weak point: one-quarter of the initial-conservative 
patients crossed over into surgery. Without crossed-over 

patients, it is possible mortality, and the unfavorable out-
comes in the initial-conservative groups will be higher 
[18].

Benefits of supratentorial hematoma evacuation in 
adult patients’ trial appear to be limited. But in children 
who have less compliance and brain atrophy, the proce-
dures were needed for reduction of mass effect and pre-
vent brain herniation. Decompressive craniotomy is ef-
fective and might be potentially for saving life [19].

At present, minimally invasive surgery is highly devel-
oped. The evacuation of supratentorial intracerebral he-
matoma rate was greater than 90% [20, 21]. However, 
minimally invasive surgery with thrombolysis in intrace-
rebral hemorrhage (MISTIE III) trial has stated MISTIE 
did not improve the long-term outcomes [22]. This study 
and also the study of Zidan and Abdel-Hady [10] showed 
that most of the bleeding was an acute subdural hemor-
rhage. Minimal invasive endoscopy techniques in acute 
subdural hemorrhage have been reported to be effective 
enough to evacuate bleeding in selective cases only. It 
must be ensured that the evacuation of the bleeding can 
reduce intracranial pressure [23, 24].

Conclusion

Intracranial bleeding due to vitamin K deficiency must 
be considered when neonates suffer from convulsion or 
decreased consciousness without fever, especially babies 
who do not get vitamin K injection after birth. Cranioto-
my and duraplasty procedures can improve the GOS-
ePed score of pediatric intracranial bleeding patients due 
to APCD and with severe brain edema. However, if the 
GCS before and after surgery were very low, the outcome 
score will be poor.
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