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ABSTRACT
The aim of the study was to provide insight into cases of primary intra-ventricular hemorrhage caused by arterial venous
malformations. A 33-year-old man visited the emergency room and admitted that he had a chief complaint of headache
for the last 7 days. Neurological clinical examination only found nuchal rigidity. The CT scan of the head showed intraventricular hemorrhage and the CTA results showed an AVM with a left occipital nidus with arterialization of the
posterior cerebral artery. One day before the DSA was performed, the patient had a seizure and based on a repeat CT
scan, the bleeding spread to the parenchyma. The patient refused decompression and decided to go home after his
condition stabilized and his complaints improved with anti-edema treatment. A repeat DSA action was planned but the
patient had financial problems. Primary intra-ventricular hemorrhage occurs when the nidus arterial venous
malformation is adjacent to the ventricle although this is only 7% of all cases of primary intra-ventricular hemorrhage.
In the case of primary intra-ventricular hemorrhage, complications need to be wary of when hydrocephalus appears. In
addition, digital subtraction angiography should be performed prior to endovascular surgery as the main modality of
therapy. Arterial venous malformation can be one of the causes. Digital angiography and Endovascular measures should
be performed in this patient to prevent further complications. However, the refusal of the patient and family until the
time of this case report was made is a separate obstacle in the diagnostic and therapeutic process.
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INTRODUCTION
Intra-ventricular hemorrhage is the extension of
hemorrhage into the ventricular area. Intra-ventricular
hemorrhage itself is divided into secondary intraventricular hemorrhage (where the intra-ventricular
hemorrhage accompanies an intracerebral hemorrhage)
and primary intra-ventricular hemorrhage (intraventricular hemorrhage without hemorrhage in the brain
parenchyma).
Secondary intra-ventricular hemorrhage is assumed to
increase mortality by 30-70% and has an incidence of up
to 70% of all intra-ventricular haemorrhage.1 Primary
intra-ventricular hemorrhage occurs within the ventricle

itself or a lesion very close to the ventricle, for instance,
intra-ventricular
trauma,
aneurysms,
vascular
malformations, and choroid plexus tumors. Primary intraventricular hemorrhage accounts for 3.1% of all nontraumatic brain hemorrhages so it is a rare case and
accounts for about 27% of all intra-ventricular
hemorrhages.2
The study conducted by Dorner et al found that the
majority of intra-ventricular hemorrhage was due to
rupture of arteriovenous malformations, whereas the Ye et
al study stated that only 7.8% of ruptured arteriovenous
malformations
caused
primary
intra-ventricular
hemorrhage.3,4 Primarily, the arteriovenous malformations
are supplied by the posterior cerebral arteries. We reported
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a rare case, in this case, of primary intra-ventricular
hemorrhage caused by ruptured arteriovenous
malformation with manifestations of headache and nuchal
rigidity in the absence of visual disturbances.
CASE REPORT

extension of the hemorrhage into the left occipital lobe was
found.
Figure 2 showed decompression was planned to be carried
out but the patient did not agree and decided to go home
after the seizures were under control and the headache
improved.

A 33-year-old man came to the hospital with a headache.
The complaint started seven days earlier where the
headache was described as a throbbing sensation all over
the head. Pain slightly improved when given medication
but did not go away completely. The patient also
mentioned that there was stiffness in the back of the neck
area. He also denied any other complaints such as
headache, vomiting, double or blurred vision, slurred
speech, sore lips, and weakness in half of the body. There
was no history of head trauma and previous infection. The
patient was referred to West Nusa Tenggara Province
hospital on the basis of suspicion of a brain infection.
The results of the clinical neurological examination found
nuchal rigidity. CT scan of the head without contrast
showed intra-ventricular hemorrhage in the right and left
lateral ventricles as well as the III and IV ventricles.
Follow-up CT angiography showed an AVM with a nidus
size of 3×2.8 cm in the left occipital, arterialization: left
posterior cerebral artery, superficial vein straight sinus in
Figure 1.
Figure 2: Extension of the hemorrhage into the left
occipital lobe.
DISCUSSION
Arterial-venous malformations can cause hemorrhage
confined to the ventricular system.5 Malformations within
ventricular structures such as those in the choroid plexus
can cause intra-ventricular hemorrhage. It will usually
immediately extend to the adjacent parenchyma and cause
a large hematoma.6 Malformations outside the ventricular
structure can cause primary intra-ventricular hemorrhage
due to contact of the nidus with the adjacent ventricle. 7 In
this patient, the nidus size was 3×2.8 cm in the area of the
left occipital lobe adjacent to the left lateral ventricle.

Figure 1: CTA of the head: nidus in the left occipital
measuring approximately 3×2.8 cm.
The third week after onset, the patient was scheduled for
digital angiography followed by endovascular procedures.
One day before the procedure, the patient had 2 seizures.
According to the international league against epilepsy
(ILAE) 2017, seizures are classified as general onset,
motor onset tonic clonic. EEG examination was not
performed. The patient received OAE treatment of
phenytoin 2×200 mg. A repeat CT scan was performed and

Common manifestations of arteriovenous malformations
in the occipital lobe are headache and visual disturbances.8
Visual disturbances in the form of visual field disturbances
are quantranopia and hemianopia. Research by
Kupersmith revealed that visual field disturbances are
predominantly present when the calcarine artery, which is
a terminal branch of the posterior cerebral artery, is a direct
feeder to the malformation nidus. The study also revealed
that 70 malformation patients with nidus in the occipital
lobe region 45% had no visual disturbances. The patient in
this case report had no visual disturbances even though his
main feeder was the posterior cerebral artery.
Milatov's et al study of the anatomy of the feeding artery
in arteriovenous malformations found that only 10.39%
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came from the posterior cerebral artery.9 Yisen Zhan's
study on imaging characteristics of arteriovenous
malformations in the brain divided the blood supply from
the posterior cerebral arteries to the nidus area into type I
where the blood supply involves the posterior choroidal
artery which is proximal to the posterior cerebral artery
and type II involving the temporal and occipital branches
originating distal to the posterior cerebral artery. Both of
these branches have the same prevalence to supply blood
to the nidus area. Blood supply involving the proximal
branch of the posterior cerebral artery more often involves
deep venous drainage. CT angiography in the patient in
this case report revealed that the nidus was in the occipital
lobe with involvement of superficial vein drainage.
According to the study of Stapf et al in patients with
involvement of superficial vein drainage, the possibility of
further hemorrhage from this arteriovenous malformation
is actually small.10
The intra-ventricular hemorrhage discussed earlier is
associated with a high mortality rate.11 The main
complication of primary intra-ventricular hemorrhage is
hydrocephalus. In this patient the Graeb scale is 5. The
Graeb scale itself is a semi-quantitative scale that measures
the severity of intra-ventricular hemorrhage and the
patient's output seen from the CT scan results, a score of 5
means a poor outcome. This patient did not perform
surgery at the beginning of the incident. In intraventricular
hemorrhage
causing
obstructive
hydrocephalus, EVD is recommended to rule out blood
clots. The approach of this case is endovascular therapy as
the main modality which aims to save weak structures and
reduce the risk of rebleeding which is performed
immediately after diagnostic angiography. Based on a
systematic review from Leacy et al recommended for pretreatment assessment of cerebral AVM. Embolization
action before resection is very useful to reduce
preoperative blood loss and other complications that can
cause death.12
In this case, the patient was also scheduled to undergo
embolization which was preceded by diagnostic
angiography. However, one day before the procedure,
there was a sudden general onset of motor tonic clonic
seizures. According to reports, this incident has happened
twice. EEG examination was not performed but the patient
was started on anti-epileptic therapy. A repeat CT scan was
performed and found widespread intra-ventricular
hemorrhage and bleeding in the occipital lobe
parenchyma. The patient was advised to consult a
neurosurgeon and scheduled for decompression. The
challenge in the cases we have described is patient and
family consent for the procedure. The patient decided to
refuse medical treatment and decided to forcibly go home.
CONCLUSION
Primary intra-ventricular hemorrhage is an uncommon
occurrence with a prevalence of 3.1 percent of all
nontraumatic brain hemorrhages of which only 7% of

cases are due to arteriovenous malformations.
Hydrocephalus is a complication that must be watched out
for which the Graeb scale should be assessed from the start
to see the patient's outcome. To support digital
angiography, it was continued with the recommended
endovascular procedure for this case of primary intraventricular hemorrhage. Repeated education is very
necessary and becomes a weakness in this case report
because the patient and family decided to forcibly go home
before the procedure was carried out.
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