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ABSTRAK 

Background: Brain arteriovenous malformations (AVM) might be asymptomatic. The 

unruptured AVM was commonly found in patient with symptoms like persistent headaches and 

seizure. The ruptured AVM was 35.5% annually and usually involved deep and large structures. 

Spetzler-Martin grading system was commonly used to evaluate the outcome and treatment 

options of AVM. 

Aim: this case report will provide information about Spetzler-Martin grade III AVM in a 26-

year-old male patient with a history of throbbing headaches and a history of VP shunt 

procedure. 

Case: A 26-year-old man with the main complaint of a headache that felt like it was throbbing 

and continuous. Nausea and vomiting were present. History of similar complaints in 2015. 

History of VP shunt in 2015 due to hydrocephalus. In the head CT scan we found an iso-

hyperdense lesion of ill-defined density involving the left thalamus, left basal ganglia. After 

adding contrast, a serpiginous tubular lesion was seen forming a nidus size ±AP 2.77 x LL 1.96 

x CC 3.72 cm with draining veins in the vein of Galen, a hyperdense lesion appears filling the 

left lateral ventricle and third ventricle, a VP shunt is installed through the right frontal region 

with the distal end in the left lateral ventricle. 

Discussion: Our patient was diagnosed with Spetzler-Martin grade III which has to be treated 

multimodally such as pre-surgical endovascular embolization followed by microsurgery or 

radiosurgery. Endovascular embolization may reduce the risk of bleeding in the following 

surgery 

Conclusion: Bleeding is commonly found in AVM, consisting of half of the total cases. The 

risk of bleeding increase in deep and large structure of AVM in the brain, usually found in 

Spetzler-Martin grade III. 
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INTRODUCTION 

AVMs, or arteriovenous malformations, are 

unnatural fistulas that occur between veins 

and arteries without the presence of a 

capillary bed in between. High blood flow 

straight into vein structures can damage the 

vein walls and potentially result in life-

threatening bleeding. The most frequent 

way to diagnose intracranial AVMs is 

during the work-up for an acute 

intracerebral hemorrhage, however, they 

are also frequently discovered by accident 

when treating disorders like seizures and 

persistent headaches. The Spetzler-Martin 

grading scale is the most often used 

categorization system to characterize 

them.1 

Abecassis et al. performed a systematic 

literature analysis and discovered that the 

frequency of cerebral arteriovenous 

malformations (AVMs) varied between 

1.12 and 1.42 cases per 100,000 

person/year. Bleeding is the first case 

present in 36 and 38 percent of new 

patients.2  In a meta-analysis, Gross and Du 

estimated an annual rupture risk of 3.0% for 

AVMs overall, with a rate of 2.2% of cases 

per year for the unruptured category and 

4.5% per year for the ruptured subset.3 

A yearly rupture rate as high as 35.5% was 

observed in the study by Stapf and 

colleagues when deep location, deep 

venous drainage, and previous bleeding are 

present.4 Higher feeding artery pressure 

may make smaller AVMs more prone to 

rupture than larger AVMs, though not all 

research supports this theory.3,5 There is a 

2.2% yearly risk of bleeding for unruptured 

cerebral AVMs, according to the 

Randomized experiment of Unruptured 

Brain AVMs (ARUBA) experiment.6 An 

increased chance of AVM rupture is linked 

to risk factors such as deep AVM 

placement, primarily deep venous drainage, 

history of bleeding, and concomitant 

aneurysms.3 This presented case is about 
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deep AVM in a 26-year old male with prior 

VP shunt procedure for hydrocephalus. 
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CASE 

A 26 year old man with the main complaint 

of headache felt like it was throbbing and 

continuous. Nausea to vomiting. History of 

similar complaints in 2015. History of VP 

shunt in 2015 due to hydrocephalus. Vital 

sign examination is within normal limits, 

neurological examination is within normal 

limits. Complete laboratories are normal, 

Anti-HIV is non-reactive and HBsAg is 

non-reactive. A CT-Scan of the head with 

contrast and Digital Subtraction 

Angiography was carried out. (Figure 1) 

In head CT scan we found an iso-

hyperdense lesion of ill-defined density 

involving the left thalamus, left basal 

ganglia. After adding contrast, a 

serpiginous tubular lesion was seen forming 

a nidus size ±AP 2.77 x LL 1.96 x CC 3.72 

cm with draining veins in the vein of Galen, 

a hyperdense lesion appears filling the left 

lateral ventricle and third ventricle, a VP 

shunt is installed through the right frontal 

region with the distal end in the left lateral 

ventricle; Sulci, fissura sylvii and gyri are 

normal; Blurred white and gray matter 

differentiation around the lesion; Normal 

ventricular and cisternal systems; There is 

no visible shift in the center line; 

Infratentorial: pons, mesencephalon, CPA 

and cerebellum are normal; Right and left 

mastoid orbits and air cells are normal. The 

patient was treated symptomatically with 

strong analgetic like a fentanyl patch to help 

reduce the pain intensity. Thenceforth, the 

patient underwent endovascular 

embolization. 

 

 

 

 

 

DISCUSSION 

One of the most prevalent congenital 

vascular brain malformations, brain 

arteriovenous malformations (AVM) 

Figure 1 Spetzler Martin score 3 (diameter nidus 0-3 cm = 1, 
eloquent area = 1 (thalamus-basal ganglia), deep draining vein = 1( 
vein of galen). 
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usually appear in early childhood.7 AVMs 

may not cause any symptoms, but when 

they do, patients may experience 

headaches, seizures, intracranial 

hemorrhage (ICH), and neurological 

impairments.8,9 ICH is the most common 

presenting symptom in 50% of cases.9 

Although subarachnoid locations are less 

prevalent, brain arteriovenous 

malformations (AVMs) account for 9% of 

subarachnoid hemorrhages and are the 

primary source of ICH in young adults.9,10 

Most hemorrhages occur 

intraparenchymally. According to reports, 

the overall yearly rupture risk was 2.3-2% 

for unruptured cases, 1.3–2.2% for ruptured 

cases, and 4.5–4.8% for both.9 Individuals 

who have previously experienced an AVM 

rupture are more vulnerable to bleeding 

than those who have not. Between 11 and 

33 percent of cases had seizures.11 

Treatment options include conservative 

therapy, neurosurgical elimination, 

radiosurgery, endovascular techniques, and 

combinations of these options. Treatment 

recommendations, the mortality and 

morbidity of surgical resection were 

estimated using the Spetzler-Martin 

arteriovenous malformation (AVM) 

grading system. It assigns points based on 

size, elegant location, and venous drainage, 

among other characteristics of intracranial 

AVM (Table 1).12 

Table 1 Spetzler-Martin grading System 

Characteristics Point 

Size of Nidus 

Small (<3 cm) 

Medium (3-6 cm) 

Large (>6 jam) 

 

1 

2 

3 

Eloquence of Adjacent Brain  

Noneloquent (frontal and 

temporal lobe, cerebellar 

hemispheres) 

0 

Eloquent (sensorimotor, 

language, visual cortex, 

hypothalamus, thalamus, brain 

stem, cerebellar nuclei, or 

1 
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regions directly adjacent to 

these structures) 

Venous Drainage  

Superficial only 0 

Deep 1 

Low grade (grade I-II) AVM based on 

Spetzler-Martin grading system is usually 

treated with surgical resection as the 

primary curative strategy. This option was 

preferred because it has a high cure rate and 

low complications.13 The Expert Consensus 

on the Management of Brain Arteriovenous 

Malformations recommended high grade 

(IV-V) is preferably conservative. Grade III 

has to be treated with a multimodal 

approach based on case specific. 

Radiosurgery was mostly preferred for 

grade III with unruptured AVM.14 

Microsurgical resection could be another 

option for grade III, performed with pre-

surgical endovascular embolization might 

improve the neurological outcome.15 

In our case, the patient was Spetzler-Martin 

grade III, treated with the endovascular 

embolization. Embolization is usually 

performed as pre-procedural microsurgery 

or radiosurgery. Presurgical embolization 

aids in decreasing the nidus's size and 

lowers the possibility of bleeding after 

surgery. By embolization, those arterial 

feeders that would be challenging to reach 

during the initial phases of surgery should 

be removed. As a result, it aids in the nidus 

volume or flow reduction that enables safer 

surgical removal. High-risk angiographic 

characteristics, such as feeding artery and 

intranidal aneurysms, are also treated by 

embolization. After endovascular 

embolization, microsurgical excision may 

be carried out to lower the risk of bleeding 

during surgery and to enable a thorough and 

straightforward removal.16 Prior to surgical 

resection, endovascular embolization 

serves as an additional therapeutic 

intervention for volume reduction. It is a 
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transient technique that needs to be 

followed by radiosurgery or surgery.17 

CONCLUSION 

 AVM may be asymptomatic but the 

devastating effect of AVM is intracranial 

bleeding, which is seen in 50% of the total 

cases. Most patients develop symptoms at 

an early age, such as headache, seizure, and 

other focal neurological symptoms. The 

treatment option is based on grading. The 

Spatzler-Martin grading system is one of 

the early grading systems that has been used 

for decades. Grade III AVM is usually 

treated with multimodal but the most 

preferred option was radiosurgical.  
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