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A B S T R A C T

Introduction: Pediatric ICH peaks in the first year of life especially in neonatal period with hematological
abnormalities or structural vascular disorders such as arteriovenous malformations (AVM) or aneurysms.
Imaging modality of choice is NCCT head. Urgent surgery when indicated should be performed early.
Aims: To evaluate the causes of spontaneous ICH in paediatric patients and reviewing the literature.
Materials and Methods: We have discussed the causes of spontaneous ICH in our paediatric patient and
we have discussed the management provided to this patient.
Conclusions: Taking a detailed history from the parents and the child is important for determining any
history of head injury and bleeding episodes. Despite comprehensive evaluation, it may not be possible to
determine the cause of ICH in some pediatric cases.
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1. Background

Intracerebral hemorrhage (ICH) incidence among children
younger than 10 years is considered to be higher than
subarachnoid hemorrhage.1

The rate of ICH among children is reported to be
0.8/100,000 person-years2 resulting in mortality up to 33%
and major deficits up to 40%, including seizures,cognitive
and motor impairments.2–4 Pediatric ICH peaks in the first
year of life especially in neonatal period with hematological
abnormalities or structural vascular disorders such as
arteriovenous malformations (AVM) or aneurysms.1,2,5,6

In Non-traumatic ICH there occurs an acute spontaneous
extravasation of blood into the brain parenchyma. The
hemoorhage may also extend into the ventricles or
subarachnoid space.6

Structural vascular disorders such as an AVM, cerebral
aneurysm, or moyamoya disease are the most commonly
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observed causes for pediatric ICH. Other etiologies include
hematological abnormalities, brain tumor,cavernous
hemangioma, vasculopathy, vasculitis, cerebral and
systemic infections, and more rarely due to illicit drug
use.3–7 In this case report, we have presented a pediatric
case of spontaneous ICH having an unknown etiology.

2. Case Discussion

A 8 months old male child presented with history of
progressively increasing altered sensorium as per the history
given by his parents. The child was in good health
before the onset of symptoms. He had no history of head
trauma,stroke, developmental delay, seizures or any history
of spontaneous bruising or bleeding. His blood pressure at
presentation was 106/72 mmHg, heart rate was 120/min,
and respiratory rate was 24/min. He was also afebrile. At
the time of Initial Neurological assessment, his GCS was:
E2V1M5, PUPILS right:4 mm sluggish reaction & left
:3mm reaction to light.
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Patient was intubated in view of low GCS. Urgent
baseline investigations were send. His coagulation
parameters came out to be in the normal range. Patient
was planned for emergency surgery after counselling the
attendants. Right frontal craniotomy with evacuation of ICH
was done. Adequate hemostasis was achieved. Duroplasty
was done. Bone flap was kept back. Drain was kept and
wound closure was done in layers.

Fig. 1: NCCT head at presentation showed: Right frontal large ICH
with mass effect and subfalcine herniation.

Fig. 2: a: After craniotomy; b: Parenchymal Buldge; c: After
evacuation of ICH d : Evacuated ICH; e: Adequate hemostasis
achieved; f: Dural closure; g: Bone flap kept back

Fig. 3: Post operative NCCT Head.

Patient was subsequently extubated and then was
discharged later on with GCS of E4V3M6.

3. Discussion

Even after doing comprehensive diagnostic evaluation in
children with spontaneous ICH, the etiology in some cases
remains unknown. The most frequently reported cause of
pediatric ICH is AVM. AVM accounts for about 50% of
ICH cases.3,8–11 In a study done by Jordan and Hillis,7

AVM accounts for 14 to 46% of hemorrhagic stroke in
children and nearly 50% of ICH. Cavernous malformations
are generally detected on MRI and may account for 3 to 22%
of ICH.2,4,8,9,11

Hematological abnormalities are reported to be one of the
major risk factors in 10–30% of the patients; that includes
thrombocytopenia, hemophilia and coagulopathies related
to liver failure, disseminated intravascular coagulation,
clotting factor deficiencies (factor VIII or IX), or
rarely may be iatrogenic due to anticoagulation with
heparin during cardiac surgery or extracorporeal membrane
oxygenation.2,3 In our patient factor VIII levels came out
to be normal. To 34% of cases of pediatric hemorrhagic
stroke are attributed to Intracranial aneurysms2–4,8–10

Other etiologies that accounted for greater than 10%
of ICH are moyamoya disease, drug abuse (cocaine or
methampheatmine), hypertension and vasculopathy.10,12

The possible etiologies in our case may include a small
AVM that had ruptured spontaneously. Since emergency
surgery had to be done urgently we could not perform CT
angio or MR angio brain.

The most common location of hemorrhage in children
is lobar or the cerebellum, and rarely in the putamen
or thalamus.11 In our case also frontal lobe was the
location of ICH. This is in contrast to the putamenal
and lacunar vessel distribution seen in adults, due to the
fact that the most common cause of ICH in pediatric
population is AVM and not hypertension. The common
clinical symptoms are non-specific and include severe
headache, emesis, altered mental status, seizure, syncope
and focal neurological deficits.4,6,9,11 Patient in our study
presented with altered mental status. Some patients may
have acute intracranial hypertension or herniation syndrome
requiring urgent surgical intervention. In our case also
urgent surgical intervention was required since the patient
had raised Intracranial pressure and subfalcine herniation.

Typically, the initial imaging modality of choice for
pediatric patients with suspected ICH is a non-contrast CT
scan. Further testing as clinically indicated may include
CTA, MRI, MRA, cerebral angiography and screening for
coagulation abnormalities. In one study,12 comparison was
made between DSA and a combination of MRI, MRA, and
magnetic resonance venography for detecting ICH in the
pediatric population. It was found that DSA alone had a
diagnostic yield of 61% that was statistically equivalent to
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combination of all of the other three imaging modalities.
These studies reinforce the point that when non-invasive

tests are unrevealing, DSA should be considered in children
with spontaneous ICH. But urgent surgical intervention
when indicated especially in cases having raised ICP and
herniation should be performed early.

4. Conclusion

A thorough diagnostic evaluation including cerebral
angiography may be necessary to determine the etiology of
ICH in the pediatric population due to the heterogeneous
etiologies. Taking a detailed history from the parents and the
child is important for determining any history of head injury
and bleeding episodes. Urgent surgery when indicated
especially in cases having raised ICP and herniation should
be performed early.

Despite comprehensive evaluation, it may not be possible
to determine the cause of ICH in some pediatric cases.
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