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a b s t r a c t 

Brain arteriovenous malformations (AVM) present complex treatment decisions, particu- 

larly for low-grade AVM where surgical resection is often considered the standard. This 

case report emphasizes the importance of patient preferences and cultural considerations 

in selecting endovascular embolization over traditional surgical approaches for Spetzler- 

Martin Grade I AVM management, highlighting the evolving practice of patient-centered 

care in neurointervention. A 30-year-old male presented with recurrent seizures, charac- 

terized by a sudden onset of headache followed by speech arrest, without any preceding 

medical history of neurological deficits. Initial physical examination revealed no focal neu- 

rological deficits. Non-contrast computed tomography, magnetic resonance imaging, and 

magnetic resonance angiography suggested an AVM involving the cortical-subcortical re- 

gions of the left frontal lobe, measuring approximately 1.7 × 2.6 × 1.5 cm, fed by the left 

middle cerebral artery M3 segment, and draining into the superior sagittal sinus. Spetzler- 

Martin Grade I classification was confirmed via digital subtraction angiography. Given the 

patient’s strong preference against invasive procedures, driven by personal and cultural be- 

liefs, endovascular embolization was selected as the treatment strategy. Post-embolization, 

the patient showed marked symptomatic improvement with no evidence of residual AVM on 
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follow-up imaging, and no postprocedure complications were reported. This case highlights 

the importance of considering patient preferences in AVM treatment planning, illustrating 

that endovascular embolization can be an effective and less invasive alternative to surgery 

in selected patients, reinforcing the need for personalized, patient-centered approaches in 

neurointerventional care. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Arteriovenous malformations (AVM) of the brain represent a
complex and potentially life-threatening condition character-
ized by abnormal connections between arteries and veins,
bypassing the capillary system [1] . This vascular anomaly
can lead to serious complications, including intracranial
hemorrhage, seizures, neurological deficits, and headaches,
due to the high-flow shunting that disrupts normal brain
parenchyma and increases the risk of rupture [1] . AVM are rel-
atively rare, with an estimated prevalence of 10-18 per 100,000
adults and an incidence rate of approximately 1 per 100,000
person-years [2] . Despite their rarity, AVM are a significant
cause of hemorrhagic stroke in the pediatric population and
young adults, accounting for considerable morbidity and mor-
tality. The overall mortality rate for patients with AVM ranges
from 0.7% to 2.9% per year, underscoring the critical need
for effective management strategies to mitigate the risks as-
sociated with this condition [2] . The clinical presentation of
AVM is highly variable, with around 45% of cases presenting
with hemorrhage, while up to 88% of patients may be asymp-
tomatic, making the diagnosis, and management of AVM par-
ticularly challenging [2] . 

The management of brain AVM is complex and requires
a multidisciplinary approach, tailored to the individual pa-
tient’s clinical presentation, AVM characteristics, and the as-
sociated risks of treatment. The traditional treatment modal-
ities include microsurgical resection, endovascular emboliza-
tion, and stereotactic radiosurgery, either alone or in combina-
tion, depending on the Spetzler-Martin (SM) grade of the AVM,
which assesses the risk of surgical intervention based on the
size of the AVM, its location in relation to eloquent brain ar-
eas, and the pattern of venous drainage [ 3 ,4 ]. For low-grade
(SM Grade I and II) AVM, microsurgery is often considered the
treatment of choice due to its potential for immediate and
complete nidus obliteration, thereby eliminating the risk of
hemorrhage [ 4 ,5 ]. However, the choice of treatment modality
is influenced by various factors, including the patient’s clinical
status, the AVM’s anatomical characteristics, and, importantly,
patient preferences and cultural considerations [6] . 

The importance of this case report lies in its illustration
of a patient-centered approach to the management of a brain
AVM. Despite the consensus that open surgery is the pre-
ferred treatment for low-grade AVM, such as SM Grade I [4] ,
our case highlights a scenario where embolization was cho-
sen over surgery due to the patient’s cultural beliefs and fear
of open surgery. This decision underscores the need for a per-
sonalized treatment strategy that considers not only the clin-
ical and anatomical aspects of the AVM but also the patient’s
values, preferences, and socio-cultural context. This case con-
tributes to the growing body of evidence supporting the fea-
sibility and efficacy of endovascular embolization in carefully
selected case of brain AVM, highlighting the importance of in-
dividualized patient care in the field of neurointervention. 

Case illustration 

A 30-year-old male presented to the outpatient clinic with a
history of seizures, describing his initial episode 4 months
before admission, characterized by left-sided headache fol-
lowed by an inability to speak, awareness of his surround-
ings without vocalization, facial twitching towards the right,
and maintained consciousness for approximately 3 minutes.
Subsequent to this episode, the patient did not seek immedi-
ate medical attention. He denied any history of seizures, hy-
pertension, diabetes, or stroke. There was no significant past
medical or surgical history that could contribute to his current
condition. The patient reported no use of regular medications
prior to admission and denied any significant family history of
neurological disorders or genetic conditions. Socially, he was
employed as a courier, unmarried, with a history of smoking
a pack of cigarettes weekly and occasional alcohol consump-
tion, which he had ceased. Two months before admission, the
patient experienced 2 similar seizure episodes, each lasting
about 2 minutes. Following these incidents, he sought medi-
cal care. 

Upon physical examination, the patient was alert and ori-
ented, with normal vital signs. Neurological examination re-
vealed no focal deficits, with intact cranial nerve function, nor-
mal muscle strength, and sensation throughout. There were
no signs of meningeal irritation. His body mass index was
within the normal range, and no psychosocial factors were
identified that could impact his treatment or recovery. 

A non-contrast head computed tomography (CT) scan
(Siemens SOMATOM Definition AS scanner, Siemens Healthi-
neers, Germany) showed a hyperdense lesion in the left pari-
etal lobe accompanied by a hypodense lesion surrounding per-
ifocal edema, which suggested an AVM with differential diag-
nosis of brain tumor ( Fig. 1 A), prompting further investigation
with magnetic resonance imaging (MRI). The MRI (GE Signa
HDxt 1.5T, GE Healthcare, United States) showed multiple flow
voids with ischemic components and left frontal lobe hemor-
rhage due to AVM ( Fig. 1 B). The patient then referred to a ter-
tiary hospital. 

Upon referral to a tertiary hospital, MRI and magnetic reso-
nance angiography (MRA) (GE Signa HDxt 1.5T, GE Healthcare,
United States) confirmed the presence of an AVM involving

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Fig. 1 – Initial imaging of the patient consists of (A) a serial CT scan showing a hyperdense lesion in the left parietal lobe 
accompanied by a hypodense lesion surrounding perifocal edema (white arrow), which suggested an AVM with differential 
diagnosis of brain tumor and (B) an MRI showing multiple flow voids with ischemic components and left frontal lobe 
hemorrhage (red arrow) due to AVM. AVM, arteriovenous malformation; CT, computed tomography; DWI, 
diffusion-weighted imaging; FLAIR, fluid-attenuated inversion recovery; MRI, magnetic resonance imaging; T1W, 
T1-weighted; T2W, T2-weighted. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

the cortical-subcortical regions of the left frontal lobe, mea-
suring approximately 1.7 × 2.6 × 1.5 cm, fed by the left middle
cerebral artery (MCA) M3 segment, and draining into the supe-
rior sagittal sinus, classified as SM grade I ( Figs. 2 A and B). The
patient was subsequently referred for further management. 

Given the patient’s young age, the symptomatic presenta-
tion, and the anatomical characteristics of the AVM, emboliza-
tion was considered. Despite the low SM grade suggesting a
preference for microsurgical resection in such cases, the pa-
tient expressed a strong aversion to open surgery, attributed
to cultural beliefs and personal fears. Respecting the patient’s
preferences and considering the potential for a minimally in-
vasive approach to provide a safe and effective alternative,
the decision to proceed with endovascular embolization was
made. Given the diagnosis of SM grade I AVM, embolization
was recommended as the optimal treatment approach, re-
specting the patient’s preference against open surgery due to
cultural beliefs. 

The procedure for the embolization involved the patient
undergoing digital subtraction angiography (DSA) (Philips
Azurion system, Philips Healthcare, Netherlands) to detail the
AVM’s architecture and confirm its suitability for emboliza-
tion ( Fig. 2 C). Under local anesthesia and sedation, a femoral
artery approach was utilized to introduce a 5 French guid-
ing catheter into the cerebral vasculature. The catheter was
navigated to the feeding arteries of the AVM under fluoro-
scopic guidance. Once in position, 2.7 French Marathon mi-
crocatheter (Medtronic, United States), was advanced through
the guiding catheter into the nidus of the AVM. Ethylene-vinyl
alcohol copolymer, a liquid embolic agent, was then care-
fully injected through the microcatheter to occlude the AVM
nidus. The procedure was meticulously performed by an expe-
rienced interventional neuroradiologist, ensuring precise de-
livery of the embolic material to avoid non-target emboliza-
tion and to minimize the risk of complications. 

Post-embolization, imaging confirmed the successful re-
duction of the AVM nidus ( Fig. 2 D), highlighting the efficacy of
the intervention. The patient was observed for a short period
post-procedure in the neurointensive care unit and reported
no immediate postoperative seizures or other complications.
He was discharged with instructions to continue anticonvul-
sant therapy and scheduled for follow-up evaluations. 

Three months postadmission, the patient reported a
marked improvement in his symptoms, with no recurrence
of seizures or headaches. Follow-up serial CT-scan imaging
demonstrated no evidence of residual AVM or new hemor-
rhage, confirming the stability of the embolization outcome
( Fig. 3 ). This outcome highlights the importance of consider-
ing patient preferences and cultural factors in the manage-
ment of brain AVM. In this case, the patient’s fear of open
surgery and the cultural context significantly influenced the
treatment decision-making process, underscoring the neces-
sity of a personalized approach to care. 

Discussion 

In addressing the management of low-grade brain AVM, our
case underscores the importance of a patient-centered ap-
proach, balancing traditional treatment paradigms with indi-
vidual patient preferences and cultural considerations. This
discussion draws upon a comprehensive review of the litera-
ture, emphasizing the evolving role of endovascular therapy
and the imperative of respecting patient autonomy in treat-
ment decisions. 
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Fig. 2 – (A) MRI and (B) MRA confirmed the presence of an Spetzler-Martin grade I arteriovenous malformation involving the 
cortical-subcortical regions of the left frontal lobe (white arrow). DSA shows reduction of AVM nidus between (C) 
pre-embolization and (D) post-embolization (black arrow). AVM, arteriovenous malformation; DSA, digital subtraction 

angiography; MRA, magnetic resonance angiography; MRI, magnetic resonance imaging. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The indication for endovascular therapy in AVM manage-
ment, particularly for low-grade (SM I–II) AVM, has gained
traction as a primary therapeutic option or as an adjunct to
microsurgery and radiosurgery. This shift is supported by the
literature, which acknowledges the high cure rates and rel-
atively low complication rates associated with microsurgical
resection, while also recognizing the potential of endovascu-
lar treatment to offer a less invasive yet effective alternative
for nidus obliteration [ 4 ,7 ]. Studies by Ikedo et al. (2023) and
Lawton & Lang (2019) further illustrate the tailored approach
to multimodal treatment, suggesting that personalized strate-
gies, incorporating endovascular intervention, are both safe
and effective for managing unruptured AVM [ 8 ,9 ]. 

The patient’s autonomy and cultural preferences were
taken into account while choosing endovascular therapy over
more conventional surgical methods, which is crucial to our
case. A Randomized trial of Unruptured Brain Arteriovenous
malformations ARUBA trial emphasizes the intricate process
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Fig. 3 – Follow-up serial CT-scan imaging demonstrated no evidence of residual AVM or new hemorrhage. AVM, 
arteriovenous malformation; CT, computed tomography. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

of decision-making in the treatment of AVM, emphasizing the
importance of aligning therapeutic options with patient val-
ues and socio-cultural contexts [ 8 ,9 ]. The increasing prefer-
ence for percutaneous procedures in treating peripheral AVM,
as demonstrated in a study conducted in England National
Health Service [10] , along with the potential of embolization
as a primary therapy for small cerebral AVM [11] , highlights
the transition towards minimally invasive treatment options
that are favored by patients. 

Endovascular therapy, while less invasive, is not without its
complications when compared to surgical therapy. Endovas-
cular treatment may involve risks such as hemorrhagic com-
plications, recanalization, or incomplete obliteration of the
AVM, potentially requiring additional interventions [4] . Con-
versely, surgical resection, particularly for low-grade AVM, has
a high success rate for complete nidus obliteration but comes
with risks associated with open brain surgery, including in-
fection, bleeding, and neurological deficits depending on the
AVM’s location [8] . The choice between these modalities re-
quires careful consideration of these potential complications
in the context of the AVM’s characteristics and the patient’s
overall health and preferences. 
Combining these viewpoints, our study highlights for an
adaptable, patient-centered approach to AVM management. It
emphasizes the significance of taking into account not only
the clinical and structural factors of the AVM, but also the pa-
tient’s personal preferences, fears, and cultural views during
the treatment planning phase. This strategy is demonstrated
in our specific situation, where the choice to pursue endovas-
cular embolization was greatly impacted by the patient’s pref-
erence, motivated by the fear of invasive surgery and cultural
factors. This emphasizes the need for clinicians to engage
in shared decision-making processes with their patients, en-
suring that treatment strategies are not only evidence-based
but also aligned with patient values, preferences, and cultural
contexts. 

The limitation of our case is its singular focus, which may
not capture the full spectrum of outcomes and experiences of
all patients undergoing endovascular treatment for low-grade
AVM. While this case provides valuable insights into the ef-
ficacy and patient satisfaction associated with endovascular
embolization, especially in the context of patient autonomy
and cultural preferences, it is important to acknowledge that
individual results may vary. Furthermore, the long-term out-
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comes and potential for AVM recurrence following emboliza-
tion require ongoing study to fully understand the durability
of this treatment approach. 

Conclusion 

In conclusion, our case and the supporting literature collec-
tively advocate for a patient-centered approach to the man-
agement of brain AVM, highlighting the evolving paradigms
of patient-centered care in neurosurgery and interventional
neuroradiology. This approach not only ensures optimal clini-
cal outcomes but also respects the individuality of patient val-
ues and preferences in the complex landscape of AVM treat-
ment. 
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