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ABSTRACT 
Introduction: Brain Arteriovenous Malformation (BAVM) is a rare disease with an incidence rate of 1.3 out of 
100,000 people. The most common clinical manifestations in BAVM patients are intracranial hemorrhage. 
There were 38.5% of BAVM patients who had intraventricular hemorrhage (IVH), and the rate of IVH without 
parenchymal bleeding in the ruptured AVM is 7.8%. We reported a case of BAVM with intraventricular 
hemorrhage presentation without intracerebral hemorrhage (isolated IVH). Case: Male, 15 years old, with a 
chief complaint of acute decreased consciousness on activity, followed by vomiting and general onset seizures. 
There was no history of hypertension or trauma before. From the neurological examination, the GCS is 225, and 
there were positive pathological reflexes on both sides. From a head CT scan without contrast, we found IVH in 
bilateral lateral ventricles, ventricle III and ventricle IV, communicating hydrocephalus, and brain edema. Head 
and Neck Computed Tomography Angiography (CTA) found a compact AVM in the left centrum semiovale-
cortex parietal (Spetzler Martin AVM grading system grade 3). Patients underwent EVD surgery for 
hydrocephalus. The following steps are cerebral DSA as the gold standard for AVM diagnostic and targeted 
embolization to prevent further bleeding. Conclusion: One of the causes of Isolated Intraventricular 
Hemorrhage (IIVH) is AVM. In this case, although the topography of AVM is in the gyral, it can cause IIVH 
manifestation if there is contact between the AVM nidus and the ventricle. 
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INTRODUCTION 
Brain Arterio Venous Malformation (BAVM) is a vascular 
lesion consisting of an abnormal network of blood vessels 
(nidus) with shunting of pathological blood flow from the 
arteries to the veins without involving the regular capillary 
bed.1 The incidence of BAVM is relatively rare, but it can 
cause severe or irreversible neurologic symptoms and even 
causes death. The incidence rate of BAVM is 1.3 out of 
100,000 people.2 BAVM often affects young adults, with the 
most common age at diagnosis ranging from 20 to 40 years 
with no sex predilection.3 

 
The ArterioVenous Malformation (AVM) structure consists 
of feeding arteries that flow directly to the draining veins 
through one or more fistulas without involving the capillary 
bed.3 One of the topographical classifications of AVM is the 
gyral AVM locating within a specific gyrus covered by the 
cortex. The large gyral AVM expands the gyrus, compresses 
the adjacent sulcus, and extends into the subcortical white 
matter and the ventricle wall.4 Intraventricular Hemorrhage 
(IVH) is a common complication of intracerebral 
hemorrhage and subarachnoid hemorrhage associated with 
poor functional outcomes.3 Extension of bleeding into the 
ventricles is common in ruptured AVM. Case reports of IVH 
in AVM have previously also been reported. 5  As many as 
38.5% of patients with ruptured BAVM had IVH.3 Isolated 
IVH (IIVH) in adults is rare, accounting for 3% of the 
incidence of intracerebral hemorrhage.2 

 

 
 
AVM is clinically asymptomatic in 15% of cases until onset. 
Approximately 41% – 79% have a clinical intracranial 
hemorrhage, which is more common in children. 
Symptoms caused by bleeding are loss of consciousness, 
sudden and severe headache, nausea, and vomiting. 
Sequelae due to damage to local brain tissue at the 
bleeding site include seizures, hemiparesis, sensory loss 
on one side of the body and language deficits. 
 
BAVM is first identified on cross-sectional imaging, i.e., 
computed tomography (CT) or magnetic resonance 
imaging (MRI). On non-contrast CT, the nidus is seen as a 
slightly hyperdense blood density compared to adjacent 
brain tissue. On Computed Tomography Angiography 
(CTA), a clear picture of the feeding arteries, nidus, and 
draining veins will appear called the “bag of a worm.” 
Angiography remains the gold standard for diagnosis and 
treatment planning of AVM. (3) The three components of 
AVM that can be seen from digital subtraction angiography 
(DSA) are enlarged feeding arteries, nidus of congested 
vessels, and dilated draining veins. 
 
The definitive treatment for BAVM is by removing the nidus 
and arteriovenous shunt. This therapy usually involves 
endovascular embolization, microsurgical resection, and 
stereotactic radiosurgery. Embolization itself divides into 
curative, preoperative or preradiosurgery, targeted, and 
palliative embolization. 
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Targeted embolization aims to close the lesion having the 
weakest angioarchitecture (weakest point), which is the 
source of bleeding, for example, in BAVM patients with 
perinidal aneurysms who have manifestations of 
subarachnoid hemorrhage. Appropriate embolization or 
occlusion at the aneurysm or weakest point will restore 
the natural course of the unruptured BAVM. 7 

 

CASE 
A 15-year-old man with the chief complaint of a sudden 
loss of consciousness on activity followed by general-onset 
vomiting and seizures came to the doctor. The patient had 
previously complained of headaches. The patient had no 
history of seizures. There was no history of fever or 
previous trauma, and he also denied that he had 
hypertension history, stroke, tumour, brain infection, and 
anticoagulant/antiplatelet drugs usage. 
 
The vital sign was found within normal limits on physical 
examination. GCS 225 was found on neurological 
examination, and no neck stiffness and meningeal sign were 
found. Cranial nerve examination was within normal limits. 
No lateralization was obtained on motor examination. 
Sensory disturbances were unable to evaluate because of 
decreased consciousness. Physiological reflexes are within 
normal limits. Babinsky and Chaddock’s pathological 
reflexes were positive on both sides. Autonomic and 
vertebral column examination within normal limits. 
 
Laboratory examinations showed normal results on 
complete blood count and clinical chemistry examination. 
Chest X-Ray and ECG examinations were within normal 
limits. A CT scan of the head without contrast revealed IVH 
in bilateral lateral ventricles, ventricles III and IV, as well as 
communicating hydrocephalus and brain edema (Figure 1). 
There was no evidence of intraparenchymal hemorrhage. 
The head and neck CTA examination revealed a worm-like 
appearance with multiple calcifications leading to an AVM 
with a nidus size of ±3.2 cm x 2.2 cm x 3.4 cm in the central 
of semiovale-cortex left parietal lobe and received a feeding 
artery from the left anterior cerebral artery branches (A2 
and A3), draining veins to the superior sagital sinus and 
Trolard’s superior anastomotic vein (Spetzler-Martin Grade 
III Arteriovenous Malformation). Neither flow-related 
aneurysm nor intranidal aneurysm was seen on CTA (Fig. 2). 
 
Subsequently, DSA and targeted embolization were carried 
out as an advanced stage of AVM management. An 
intranidal aneurysm from the cerebral DSA examination 
was seen at the edge of the lateral ventricle, which was not 
visible on the CTA examination. The first stage of 
embolization was performed, targeting the source of 
bleeding (intranidal aneurysm). After embolization, the 
nidus was reduced by 50%. The patient was advised for the 
second stage of embolization in 1-2 months.  
 
DISCUSSION 
BAVM is a rare pathology. Intracranial hemorrhage is a 
common and severe manifestation of BAVM. Intracranial 
hemorrhage in this context includes parenchymal 
hemorrhage and intraventricular hemorrhage. The 
etiology of IVH is multiple, including hypertensive 
intracerebral hemorrhage (ICH), intracranial aneurysm 
rupture, AVM rupture, and trauma.8 
 
IVH is frequently found to be associated with 
intraparenchymal or subarachnoid hemorrhage, whereas 
isolated IVH (IIVH) is rare in adults, accounting for only 3% 
of all intracerebral hemorrhages and is rarely described. 
IVH coexisting with parenchymal hemorrhage is always 
caused by an AVM located deeper or closer to the 
ventricular wall. 2,9 It is essential to evaluate the possible 
causes of IIVH in patient management. Many etiologies 

remain possible causes of IIVH even after the exclusion of 
the traumatic reason. AVM and aneurysms are the most 
common causes, but other vascular causes should be sought, 
including cavernous malformations and Moyamoya disease. 
Arterial hypertension, use of anticoagulants drugs, 
coagulopathy, and certain toxic substances are also 
associated with IIVH. 10 
 
As many as 38.5% of ruptured BAVM patients had IVH, and 
the incidence of IVH without parenchymal hemorrhage in 
ruptured BAVM patients was only 7.8%.6 AVM in IIVH cases 
can be divided into intraventricular or extraventricular. The 
intraventricular AVM (from the choroid plexus) is often 
small and maybe hidden angiographically. It can cause IIVH 
but with massive bleeding that extends into the adjacent 
cerebral parenchyma. Extraventricular AVM can cause IIVH 
through the nidus contact with the ventricles or by 
angioarchital weak points such as flow-related aneurysms, 
venous ectasia, or deep venous drainage. More minor and 
deeper AVM may be more prone to rupture and 
rebleeding.10 
 
In a reported case, a 15-year-old man came to Emergency 
Ward with the chief complaint of a sudden loss of 
consciousness occurring during activity, and it was 
followed by vomiting, general onset seizures, and previous 
history of headache. Neurological examination revealed a 
GCS of 225, and it also revealed Babinski and Chaddock’s 
pathological reflexes were positive on both sides. 
 
CT scan of the head without contrast and CTA of the head 
and neck found a worm-like appearance with multiple 
classifications supporting of AVM in the central of 
semiovale-cortex left parietal lobe and a Spetzler-Martin 
Grade III Arteriovenous Malformation and IVH in the 
bilateral lateral ventricles, ventricles III and IV, 
communicating hydrocephalus, and brain edema. There 
was no evidence of intraparenchymal hemorrhage. 
Patient’s symptoms consist of decreased consciousness 
and general onset seizures. These symptoms can be caused 
by intraventricular hemorrhage and brain edema. 
 
Although the AVM location is in the gyrus topographically, 
which supposed to show intraparenchymal hemorrhage, 
but in this patient’s manifestation IVH is isolated. This case 
can be explained due to the AVM’s nidus in contact with the 
ventricle. DSA is our consideration for further action, as the 
standard to see in more detail the architecture of the 
internal blood vessels of the AVM. 
 
CONCLUSION 
One of the causes of isolated intraventricular hemorrhage 
(IIVH) is AVM. In this case, the topography of the AVM 
located in the gyrus can cause IIVH manifestations if there 
is contact between the AVM nidus and the ventricles. 
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APPENDIX 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 1: (A) CT scan of the head without contrast with axial view shows communicating hydrocephalus, brain edema, 
and IVH in the bilateral lateral ventricles. (B) IVH in the ventricles III. (C) IVH in the ventricle IV. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 2: (A) Worm-like appearance image with multiple calcifications supporting an AVM in the left central semiovale-
parietal cortex, and it receives a feeding artery from the left anterior cerebral artery branches (A2 and A3), draining veins 
direct to the superior sagital sinus and Trolard superior anastomotic vein (Fig. Spetzler-Martin Grade III Arteriovenous 
Malformation). (B) Image shows contact etween the nidus of the AVM and the ventricle on a CT scan of the head without 
contrast coronal view (C) sagital view.  
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FIGURE 3: (A), Cerebral DSA lateral position image shows an intranidal aneurysm (red arrow) located at the edge of the 
lateral ventricle. (B) Cerebral DSA lateral position image after the embolization procedure. 
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