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Partial Onyx embolization triggers spontaneous 
regression of cerebral AVM: A case report 
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Abstract 

Spontaneous regression of a cerebral arteriovenous malformations (AVMs) is a rare and poorly understood 
phenomenon. We present a case of unruptured cerebral AVM in a patient presenting with intermittent 
headache. In order to reduce hemorrhagic risk, the patient underwent partial embolization of the AVM 
with Onyx glue. Follow-up digital subtraction angiography (DSA) showed complete obliteration of the 
residual AVM three months after the treatment. In conclusion, partial Onyx embolization of cerebral 
AVM may be an etiological factor of spontaneous regression. In order to reduce hemorrhagic risk, 
targeted partial embolization of the AVM may be an alternative treatment for some cases.
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INTRODUCTION

Spontaneous regression of a cerebral arteriovenous 
malformations (AVMs) is a rare and poorly 
understood phenomenon. Here we describe a 
case in which spontaneous regression of a right 
temporal Spetzler-Martin (SM) grade 2 AVM 
occurred after partial embolization with Onyx 
glue. 

CASE REPORT

A 55-year-old man presented with a history 
of intermittent headache for 10 days. There 
was no history of neck pain, seizures, or any 
neurological deficit. However, he had a history 
of claustrophobia and hypertension for many 
years. Brain computed tomography (CT) revealed 
abnormal dilated veins in the right temporal lobe 
suggesting a vascular malformation (Figure 1a). 
The patient could not undergo magnetic resonance 
imaging (MRI) due to his claustrophobia. 
Preoperative digital subtraction angiography 
(DSA) showed an AVM supplied by the right 
middle cerebral artery, internal maxillary artery 
and posterior cerebral artery drained into the 
superior sagittal sinus (Figure 1b-e). In order to 
reduce hemorrhagic risk, the patient underwent 
embolization of the AVM with Onyx glue. We 
performed partial embolization through branches 
of the right middle cerebral artery (MCA) using 
Onyx glue. The immediate postoperative cerebral 

angiography showed that the size and flow of 
the residual AVM significantly reduced (Fig. 1f, 
g). Unfortunately, the patient developed seizure 
one week after surgery, and the symptom was 
effectively controlled after medical treatment. 
We planned to treat the residual AVM again 
with intravascular embolization in three months. 
However, follow-up DSA showed complete 
obliteration of the residual AVM three months after 
surgery (Fig. 1 h-k), and confirmed total occlusion 
of the AVM three months after spontaneous 
regression (Fig. 1 l-o). 

DISCUSSION

Cerebral AVM occurs in approximately 0.14% 
of the general population, and the most common 
symptoms are hemorrhage and seizure.1,2 The rate 
of spontaneous regression of cerebral AVM is less 
than 1% of cerebral AVMs.3,4 The phenomenon of 
partial Onyx embolization triggering spontaneous 
regression of cerebral AVM is rare. Only one case 
has been reported in the literature.5

	 At present, the cause of spontaneous regression 
is still unclear. Some radiological features, such 
as small AVM size and single draining vein, are 
related to spontaneous regression.6-8 In a review of 
literature, Lee et al. confirmed that small size and 
a single draining vein are common radiological 
features in AVMs with spontaneous regression.9 
It is reported that intracranial hemorrhage may 
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be an important initial presentation related to 
spontaneous regression. In contrast, there was no 
history of intracerebral hematoma in our case. In 
addition, our patient had multiple arterial feeders 
and draining veins, including a dominant draining 
vein without stenosis or aneurysm.
	 One of the most unanimous hypotheses is 
the mass effect on the feeding arteries of AVM 
generated by an intracerebral hematoma and 
edema, which subsequently leads to thrombosis. 
Hsu et al. reported a case of ruptured cerebral 
AVM.5 The patient underwent emergency 

decompressive surgery, and embolization of the 
AVM with coils and n-butyl cyanoacrylate glue. 
The residual AVM spontaneously regressed in two 
months. They assumed that prior parenchymal 
hemorrhage and neurosurgical intervention 
rendered the ruptured AVM more susceptible 
to regression. Furthermore, thrombosis of 
draining veins may be a more important factor 
for spontaneous regression. Choi et al. reported 
prominent thrombosis within the vessels by 
pathologic examination.10 In our case, the 
superficial temporal AVM was partially embolized 

Figure 1.	CT demonstrated a hyperdense lesion in the right temporal lobe (a). Pre-operative DSA revealed that 
the AVM arterial feeders are the right middle cerebral artery, internal maxillary artery, and posterior 
cerebral artery (b-e). Right internal carotid artery (ICA) angiography showed that the AVM was partially 
embolized (f, g). Post-operative DSA revealed complete obliteration of the residual AVM three months 
after surgery (h-k). Follow-up DSA reconfirmed occlusion of the AVM three months after spontaneous 
regression (l-o). 
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with Onyx glue. Partial arterial feeders, nidus, and 
the proximal portion of the dominant draining 
vein were occluded. Interestingly, spontaneous 
regression of the AVM occurred three months 
after surgery, which was reconfirmed by a 
follow-up angiography another three months 
later. The thrombosis of the residual arterial 
feeders, nidus, and draining veins occurred after 
partial embolization. This finding suggests that 
partial embolization of cerebral AVM is also 
an etiological factor of spontaneous regression, 
which is consistent with the hypothesis by Hsu et 
al.5 In order to reduce hemorrhagic risk, targeted 
partial embolization of the AVM may be an 
alternative treatment for some cases. Given the 
risk of bleeding in partially embolized AVM, the 
selection of patients and types of surgical strategy 
requires further investigation. 
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