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ABSTRACT

Brain arteriovenous malformations (AVMs) are congenital vas-
cular anomalies that can cause life-threatening haemorrhages. 
Spontaneous AVM thrombosis is extremely rare and is not ful-
ly understood. A 15-year-old female presented with severe he-
adache and confusion. Computed tomography (CT) revealed 
intraventricular haemorrhage, leading to urgent external vent-
ricular drainage (EVD). Digital subtraction angiography (DSA) 
confirmed an AVM located in the right caudate nucleus head, 
supplied by the lateral lenticulostriate artery and draining into 
the deep venous system. At the 2-month follow-up, DSA showed 
complete disappearance of the AVM. This case highlights the 
rare phenomenon of spontaneous AVM thrombosis, potential-
ly influenced by haemorrhage, venous outflow obstruction, and 
EVD placement. While spontaneous resolution is possible, long-
term imaging follow-up is essential due to the risk of delayed 
recanalization.

Keywords: Arteriovenous malformation, external ventricular 
drain, intraventricular haemorrhage, spontaneous thrombosis

ÖZET

Beyin arteriovenöz malformasyonları (AVM), yaşamı tehdit 
eden kanamalara yol açabilen konjenital vasküler anomalilerdir. 
AVM’lerin kendiliğinden tromboze olması son derece nadir gö-
rülen ve yeterince anlaşılamayan bir durumdur. On beş yaşında 
bir kız hasta, şiddetli baş ağrısı ve bilinç bulanıklığı ile acil servi-
se başvurdu. Bilgisayarlı tomografi (BT), intraventriküler kanama 
gösterdi ve acil eksternal ventriküler drenaj (EVD) uygulandı. 
Dijital substraksiyon anjiyografi (DSA), sağ kaudat çekirdek ba-
şına yerleşmiş, lateral lentikülostriat arter tarafından beslenen 
ve derin venöz sisteme drene olan bir AVM saptadı. İki ay sonra 
yapılan kontrol DSA’da AVM’nin tamamen kaybolduğu gözlendi 
ve kendiliğinden tromboz geliştiği düşünüldü. Bu olgu, kanama, 
venöz drenaj tıkanıklığı ve EVD uygulamasının AVM trombozunu 
nasıl tetikleyebileceğini gösteren nadir bir örnektir. AVM’lerin 
kendiliğinden kaybolması mümkün olmakla birlikte, geç rekür-
rens riski nedeniyle uzun süreli görüntüleme takibi gereklidir.

Anahtar kelimeler: Arteriovenöz malformasyon, eksternal vent-
riküler drenaj, intraventriküler kanama, spontan tromboz
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INTRODUCTION

Brain arteriovenous malformations (AVMs) are congeni-
tal vascular anomalies characterised by abnormal tangles 
of arteries and veins lacking an intervening capillary net-
work (1). Rupture of AVMs is a well-known cause of in-
tracerebral haemorrhage (ICH) and is the most common 
cause of ICH in the paediatric population. Symptoms of 
AVMs, including headache, seizures, and motor weak-
ness, are non-specific and can mimic other neurological 
conditions (2).

AVMs are classified into five grades based on three fea-
tures: size (<3 cm, 3–6 cm, >6 cm), location (eloquent 
vs. non-eloquent), and venous drainage (superficial vs. 
deep). Diagnosis is typically achieved through comput-
ed tomography angiography (CTA), magnetic resonance 
angiography (MRA), and digital subtraction angiography 
(DSA), with DSA being the gold standard (3).

In this study, we report a case of an AVM with a small 
nidus located in the caudate nucleus head, presenting 
with an intraventricular haematoma that disappeared 
spontaneously following external ventricular drain (EVD) 
placement.

CASE PRESENTATION

A 15-year-old woman with no known comorbidities pre-
sented to the paediatric emergency unit with headache 
and confusion. Neurological examination revealed spon-
taneous breathing, spontaneous eye opening, isochoric 
pupils with positive light reflex, uncooperativeness, flexor 
response to painful stimuli, and nonsensical vocalisation 
(GCS: 8, E2M4V2). The patient was promptly intubated 
and stabilised.

A non-contrast cranial computed tomography (CT) scan 
demonstrated diffuse intraventricular haemorrhage. An 
EVD was immediately placed, with the evacuation of the 
high-pressure haemorrhagic fluid. The drainage rate was 
adjusted to 10–15 cc/h. A contrast-enhanced cranial CT 
angiography scan was subsequently performed, reveal-
ing an AVM in close proximity to the right caudate nucle-
us head and near the EVD catheter (Figure 1).

ostic digital subtraction angiography (DSA) confirmed an 
AVM in the same region, receiving arterial supply from the 
lateral lenticulostriate artery. The nidus measured approx-
imately 6 mm in diameter, with a 1.2 mm aneurysm with-
in it. Venous drainage occurred via the deep circulation 
through the thalamostriate vein. The AVM was classified as 
Spetzler-Martin Grade 2 and Lawton-Young Score 1.

The patient was transferred to the intensive care unit 
(ICU), where sedation was gradually reduced. By the 
second day post-haemorrhage, she was extubated. The 
patient’s neurological examination was intact (GCS: 15), 

with no motor deficits or cognitive impairment.

Follow-up imaging showed a gradual reduction in intra-
ventricular haematoma volume. The EVD was removed 
on the seventh day post-haemorrhage. The patient had 
an uneventful recovery, with no wound infections, fever, 
or additional complaints. She was discharged on day 20 
with a scheduled follow-up DSA after 2 months. 

At the 2-month follow-up, repeat DSA revealed complete 
disappearance of the previously identified AVM adjacent 
to the right caudate nucleus head (Figure 2).

DISCUSSION

Management options for AVMs include microsurgical resec-
tion, stereotactic radiosurgery, endovascular embolisation, 
or a combination of these approaches. The Spetzler-Martin 
and Lawton-Young grading systems guide treatment selec-
tion by assessing the AVM size, location, venous drainage, 
patient age, and haemorrhage history (4).

Figure 1: (A, B) Preoperative CT scans demonstrating 
acute intraventricular haemorrhage. (C) Postoperative CT 
scan confirming persistent intraventricular haemorrhage 
with the EVD catheter positioned within the ventricle. (D) 
Postoperative CT angiography revealing intraventricular 
haemorrhage, a suspected AVM nidus at the head of the 
right caudate nucleus, and the close proximity of the EVD 
catheter to the AVM drainage vein within the ventricle.
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In the Spetzler-Martin grading system, microsurgical re-
section is typically preferred for low-grade AVMs (Grades 
I–III) because of the relatively low surgical risk. Converse-
ly, high-grade AVMs (Grades IV–V) may be unsuitable for 
surgery, and alternative treatments such as stereotactic 
radiosurgery or endovascular embolisation are preferred 
(5). Lawton et al. introduced the Supplemented Spet-
zler-Martin grade, which incorporates additional factors 
such as patient age, haemorrhage history, and nidus type 
to improve surgical risk assessment (4).

Spontaneous AVM disappearance
Spontaneous regression of brain AVMs is exceptionally 
rare, with an estimated incidence of 0.1%. Small AVMs 
with a single superficial draining vein and prior haemor-
rhage have a higher likelihood of spontaneous thrombo-
sis (6).

Following an initial haemorrhage, the mass effect and 
associated hemodynamic changes may lead to reduced 
blood flow to the AVM. The subsequent gliotic reaction 
altered venous drainage and promoted thrombosis. In 
AVMs with a single draining vein, the lack of alternative 
outflow pathways may increase the susceptibility to com-
plete thrombosis. This process is believed to be gradual, 
with thrombosis developing over time rather than as a 
sudden event (7).

In this case, the presence of a single deep draining vein 
and the history of previous haemorrhage likely contrib-
uted to the spontaneous AVM thrombosis. Additionally, 
the proximity of the EVD catheter to the AVM nidus may 
have facilitated thrombosis, potentially due to localised 
hemodynamic alterations or inflammatory responses.

Clinical implications and follow-up
The annual haemorrhage rate of AVMs is estimated to be 
2.2%–4.5% per 100 patient-years, increasing significantly 
after an initial rupture. The risk of rehemorrhage within 
the first year post-rupture ranges from 6% to 15.8%, em-
phasising the importance of early intervention in high-risk 
cases (8). However, given the extremely low likelihood of 
spontaneous AVM obliteration, conservative manage-
ment should not be considered a primary strategy. Pa-
tients who opt for non-operative management should 
be informed of the rare but possible outcome of sponta-
neous resolution (9).

Long-term follow-up is essential because cases of de-
layed AVM recanalization have been reported up to 39 
months after the initial disappearance (10). In this case, 
no recanalization was observed during the six-month 
follow-up period. However, continued surveillance with 
magnetic resonance angiography (MRA) has been rec-
ommended to rule out late recanalization.

CONCLUSION

The spontaneous disappearance of brain AVMs is an ex-
tremely rare phenomenon, likely influenced by a combi-
nation of haemorrhage-induced hemodynamic changes, 
venous outflow obstruction, and gliotic responses. In 
this case, the presence of a single deep draining vein, 
prior bleeding, and the proximity of the EVD catheter to 
the AVM nidus may have contributed to the thrombosis. 
While spontaneous resolution is possible, it should not 
be considered a primary management strategy due to 
the unpredictable risk of rebleeding or delayed recanal-
ization. Long-term radiological follow-up remains crucial 
to ensure that the AVM does not reappear, and further 
research is needed to better understand the mechanisms 
behind spontaneous AVM obliteration.
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Figure 2: (A, B) Preoperative diagnostic DSA scans showing 
an AVM adjacent to the right caudate nucleus head, 
supplied by the lateral lenticulostriate artery. The nidus 
measured approximately 6 mm in diameter, with a 1.2 mm 
aneurysm identified within it, and drainage occurred via the 
thalamostriate vein. The AVM was also noted to be in close 
proximity to the EVD catheter and its drainage vein within 
the ventricle. (C, D) Follow-up DSA at 2 months 
demonstrating complete disappearance of the previously 
identified AVM near the right caudate nucleus head.



4

Spontaneous disappearance of AVM after EVD
İstanbul Tıp Fakültesi Dergisi • J Ist Faculty Med

Acknowledgement: The authors would like to express their grati-
tude to the neurosurgery and radiology teams involved in the diag-
nosis and management of this case. Special thanks to the intensive 
care unit staff for their dedicated patient care. We also acknowled-
ge the patient and their family for their cooperation and consent in 
sharing this case for academic and clinical learning purposes.

Conflict of Interest: The authors have no conflict of interest to 
declare.

Financial Disclosure: The authors declared that this study rece-
ived no financial support.

REFERENCES

1.	 Lawton MT, Rutledge WC, Kim H, Stapf C, Whitehead KJ, 
Li DY, et al. Brain arteriovenous malformations. Nat Rev Dis 
Primers 2015;1:15008. [CrossRef]

2.	 Panciani PP, Fontanella M, Carlino C, Bergui M, Ducati A. 
Progressive spontaneous occlusion of a cerebellar AVM: 
pathogenetic hypothesis and review of literature. Clin 
Neurol Neurosurg 2008;110(5):502-10. [CrossRef]

3.	 Buis DR, Van Den Berg R, Lycklama G, Van Der Worp 
HB, Dirven CMF, Vandertop WP. Spontaneous regression 
of brain arteriovenous malformations--a clinical study 
and a systematic review of the literature. J Neurol 
2004;251(11):1375-82. [CrossRef]

4.	 Lawton MT, Kim H, McCulloch CE, Mikhak B, Young WL. 
A supplementary grading scale for selecting patients 
with brain arteriovenous malformations for surgery. 
Neurosurgery 2010;66(4):702-13. [CrossRef]

5.	 Spetzler RF, Martin NA. A proposed grading system for 
arteriovenous malformations. J Neurosurg 1986;65(4):476-
83. [CrossRef]

6.	 Montalvo-Afonso A, Delgado-López PD, Lista-Araujo 
MT, Rodríguez-Salazar A. Angiographically occult and 
spontaneously thrombosed large brain arteriovenous 
malformation. Neurocirugia (Astur: Engl Ed) 2020;32(4):203-
8. [CrossRef]

7.	 Schwartz ED, Hurst RW, Sinson G, Bagley LJ. Complete 
regression of intracranial arteriovenous malformations. 
Surg Neurol 2002;58(2):139-47. [CrossRef]

8.	 Agyemang K, Rose A, Olukoya O, Brown J, St George 
EJ. Spontaneous obliteration of brain arteriovenous 
malformations: illustrative cases. J Neurosurg Case lessons 
2022;4(21):CASE22309. [CrossRef]

9.	 Chen X, Lu X, Yan F, Xu W, Gao L, Zheng J, et al. Spontaneous 
thrombosis in main draining veins of unruptured cerebral 
arteriovenous malformations: A case report. Medicine 
(Baltimre) 2019;98(22):e15588. [CrossRef]

10.	 Mizutani T, Tanaka H, Aruga T. Total recanalization of a 
spontaneously thrombosed arteriovenous malformation. 
Case report. J Neurosurg 1995;82(3):506-8. [CrossRef]

https://doi.org/10.1038/nrdp.2015.8
https://doi.org/10.1016/j.clineuro.2008.01.009
https://doi.org/10.1007/s00415-004-0548-3
https://doi.org/10.1227/01.NEU.0000367555.16733.E1
https://doi.org/10.3171/jns.1986.65.4.0476
https://doi.org/10.1016/j.neucir.2020.08.003
https://doi.org/10.1016/S0090-3019(02)00769-3
https://doi.org/10.3171/CASE22309
https://doi.org/10.1097/MD.0000000000015588
https://doi.org/10.3171/jns.1995.82.3.0506

