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CASE REPORT

Occipital abscess developed 
after endovascular AVM treatment with liquid 
embolizing agent: case report
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Abstract 

Background  In arteriovenous malformations, endovascular embolization was first used in the 1960s to occlude 
feeding vessels. In recent years, the success of endovascular treatments has increased. Thus, the use of endovascular 
therapy in the treatment of arteriovenous malformation has become widespread. Recently, it is the primary treatment 
method or an adjunctive treatment to surgery. The development of intracranial abscess after endovascular treatment 
with a liquid embolizing agent has been reported very rarely in the literature. In this article, a case of intracerebral 
abscess that developed after endovascular treatment with a liquid embolizing agent was presented.

Case Presentation  A 24-year-old male patient was admitted to the hospital with the complaints of dizziness 
and syncope. Arteriovenous malformation was observed in radiological imaging. Endovascular treatment for the AVM 
was performed. He was admitted to the hospital with similar complaints 2 months after the treatment. An abscess 
was observed around the AVM in the patient’s cranial imaging. Infected materials in the mall were surgically removed, 
and the abscess was drained. After antibiotic treatment, the patient was discharged with full recovery.

Conclusion  Due to the recent popularity of endovascular treatment methods, the incidence of abscess forma-
tion after embolization may change in the near future. Further research should be done to prevent this serious 
complication.
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Background
Endovascular embolization of arteriovenous malfor-
mations (AVMs) was first described in the 1960s by 
Luessenhop and Spence, who injected methyl meth-
acrylate pellets to occlude feeding vessels in an AVM 1. 
The increase in endovascular treatment success rates in 
cerebral vascular malformations 2 has led to the wide-
spread use of endovascular treatment in recent years 3. 

Therefore, this method has been involved in the manage-
ment of AVMs for over 50 years 4. The place of endovas-
cular therapy is third after microsurgery and stereotactic 
radiosurgery.

Typical complications include bleeding, ischemic 
stroke, vessel perforation or dissection, and microcath-
eter retention as a result of polymerization of embolic 
material 5. It has been reported that infection occurs in 
a very rare (0.1%) portion of endovascular procedures 6.

In this report, it is aimed to present a case of brain 
abscess that developed after endovascular embolization 
of a brain arteriovenous malformation and to discuss it in 
light of the cases described in the literature so far.
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Case presentation
A 24-year-old male patient presented with the com-
plaints of dizziness and fainting. Neurological exami-
nation revealed limited outward gaze in the left eye. 
Digital subtraction angiography (DSA) was performed 
because AVM was suspected in the brain magnetic res-
onance imaging (MRI). In DSA, a vascular malforma-
tion 33 × 27x18 mm in size, staining from the posterior 
cerebral artery and draining into the straight sinus was 
observed. Thereupon, AVM embolization was performed 
by interventional radiology with 2 glues and 6 liquid 
embolizing agents (ONYX). Postoperative angiography 
showed that the AVM was fully occluded (Fig. 1). In the 
imaging of the patient who presented to the emergency 
department with the complaints of dizziness, head-
ache, nausea, and vomiting 2  months after the proce-
dure, increased edema was observed around the AVM 
compared to previous imaging. Bilateral papilledema 
was observed in the fundus examination of the patient 
whose neurological examination was normal. Afterward, 
peripheral contrast-enhancing abscess formations were 
observed in contrast-enhanced cranial MRI. Diffusion 
MRI showed diffusion restriction in abscess formations 
and intense edema around the lesions (Fig. 2). Laboratory 
tests were C-reactive protein (CRP): 180, procalcitonin: 
0.06, and sedimentation: 30. Other foci of infection were 
screened by physical examination, laboratory tests, and 

radiologic imaging, but no additional foci of infection 
were found.

The patient, whose surgical preparations were com-
pleted, underwent surgery with the preliminary diagnosis 
of abscess developed after endovascular AVM emboliza-
tion. The patient underwent occipital abscess drainage 
and AVM excision, accompanied by neuronavigation, 
with an incision matching the right occipitoparietal cra-
niotomy. Pseudomonas aeruginosa was grown in the 
intraoperative culture of the patient whose pathology was 
reported as abscess findings and pyogenic inflammatory 
granulation tissue. The patient’s complaints regressed 
after IV antibiotic therapy for the postoperative agent, 
and his final laboratory tests resulted as CRP: 13, proc-
alcitonin: 0.04, and sedimentation: 27. So the patient was 
discharged with full recovery.

Discussion
The morbidity rate of embolization of AVMs is approxi-
mately 16% 7. Although bleeding, ischemic stroke, vessel 
perforation, or dissection are the most common compli-
cations, infection has been reported very rarely 8. Bacte-
rial spread pathways in delayed brain abscess associated 
with endovascular procedures are percutaneous coloni-
zation of systemic infection and hematogenous spread 7, 
9.

Fig. 1  A Before endovascular treatment, a vascular malformation 33 × 27 × 18 mm in size, staining from the posterior cerebral artery. B After 
endovascular treatment, angiography showed that the AVM was fully occluded

Fig. 2  A Preoperative diffusion restriction seen(yellow arrow) on diffusion-weighted MRI, B1000. B Preoperative diffusion restriction and vasogenic 
edema(red arrow) on diffusion-weighted MRI, ADC. C Preoperative T2-weighted MRI axial section, the lesion with surrounding vasogenic edema(red 
arrow). D Preoperative T1-weighted MRI axial section, the abscess formation with peripheral contrast enhancement. E Postoperative T2-weighted 
MRI axial section, reduced vasogenic edema compared to before (red arrow), space filled with cerebrospinal fluid remaining after surgery (yellow 
arrow). F Postoperative T1-weighted contrast-enhanced MRI axial section, without contrast enhancement

(See figure on next page.)
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Fig. 2  (See legend on previous page.)
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Although the pathogenesis of cerebral abscess after 
endovascular embolization is not clear, disruption of 
the blood–brain barrier is accepted as an important risk 
factor 7. The blood–brain barrier provides resistance to 
infections, and damage to this barrier causes infections 
such as brain abscess 10. Complicated brain abscess has 
been reported to occur between 2 months and 10 years 
after the procedure. The most commonly associated 
agents are Staphylococcus aureus, Pseudomonas aerugi-
nosa, skin-related microorganisms, and in-hospital colo-
nization, respectively 11, 12.

Inappropriate catheter use, excessive use of foreign 
material, and the length of the procedure have been con-
sidered as possible risk factors for infection 10, 13.

The best treatment to prevent recurrent infections is 
to drain the abscess, remove the contaminated foreign 
material causing the abscess, and administer antibiotics 
14. In this case, we were used surgery and antibiotic ther-
apy for our patient.

Conclusion
Intracranial abscesses after AVM embolization are very 
rare. Being aware of the risk of infection after emboliza-
tion is very important for recognizing and managing this 
complication. Brain abscess that develops after endovas-
cular treatment is a serious complication that requires 
urgent treatment. Further studies are needed on the use 
of prophylactic antibiotics to prevent cerebral abscess 
complications after endovascular treatment.
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MRI	� Magnetic resonance imaging

Acknowledgements
Not applicable.

Author contributions
MEY obtaining patient consent, reviewing the literature, converting the 
obtained data into an article, and organizing the English translation of the 
article. BG performed literature review, transformation of the obtained data 
into an article, and translation of the article into English. MK presented trans-
formation of the obtained data into an article and translation of the article 
into English. MFE did transformation of the obtained data into an article and 
translation of the article into English. SY carried out transformation of the 
obtained data into an article and translation of the article into English. AÖG 
provided transformation of the obtained data into an article and translation of 
the article into English. FK approved transformation of the obtained data into 
an article and translation of the article into English.

Funding
There is no source of financial support.

Availability of data and materials
All findings and data obtained to reach conclusions are recorded and pre-
served in the archive of Necmettin Erbakan University Faculty of Medicine.

Declarations

Ethics approval and consent to participate
Informed consent was obtained in writing from all patients included in the 
study.

Consent for publication
All authors have given permission for the article to be published.

Competing interests
There is no conflict of interest.

Received: 17 September 2023   Accepted: 24 November 2023

References
	1.	 Mendes GAC, Kalani MYS, Iosif C, et al. Transvenous curative embolization 

of cerebral arteriovenous malformations: a prospective cohort study. 
Neurosurgery. 2018;83(5):957–64. https://​doi.​org/​10.​1093/​neuros/​nyx581.

	2.	 Brassel F, Meila D. Evolution of embolic agents in interventional neuro-
radiology. Clin Neuroradiol. 2015;25(Suppl 2):333–9. https://​doi.​org/​10.​
1007/​s00062-​015-​0419-6.

	3.	 Molyneux AJ, Birks J, Clarke A, Sneade M, Kerr RS. The durability of 
endovascular coiling versus neurosurgical clipping of ruptured cerebral 
aneurysms: 18 year follow-up of the UK cohort of the International Suba-
rachnoid Aneurysm Trial (ISAT). Lancet. 2015;385(9969):691–7. https://​doi.​
org/​10.​1016/​S0140-​6736(14)​60975-2.

	4.	 Luessenhop AJ, Spence WT. Artificial embolization of cerebral arteries. 
Report of use in a case of arteriovenous malformation. J Am Med Assoc. 
1960;172:1153–5. https://​doi.​org/​10.​1001/​jama.​1960.​63020​11000​1009.

	5.	 Bruno CA Jr, Meyers PM. Endovascular management of arteriovenous 
malformations of the brain. Interv Neurol. 2013;1(3–4):109–23. https://​doi.​
org/​10.​1159/​00034​6927.

	6.	 Kelkar PS, Fleming JB, Walters BC, Harrigan MR. Infection risk in neuroin-
tervention and cerebral angiography. Neurosurgery. 2013;72(3):327–31. 
https://​doi.​org/​10.​1227/​NEU.​0b013​e3182​7d0ff7.

	7.	 Sharma A, Jagetia A, Loomba P, Singh D, Tandon M. Delayed brain abscess 
after embolization of arterio-venous malformation: report of two cases 
and review of literature. Neurol India. 2011;59(4):620–3. https://​doi.​org/​
10.​4103/​0028-​3886.​84351.

	8.	 Richling B, Killer M, Al-Schameri AR, Ritter L, Agic R, Krenn M. Therapy of 
brain arteriovenous malformations: multimodality treatment from a bal-
anced standpoint. Neurosurgery. 2006;59(5 Suppl 3):S148–213. https://​
doi.​org/​10.​1227/​01.​NEU.​00002​37408.​95785.​64.

	9.	 Khoshnevisan A, Ghorbani A, Sistany Allahabadi N, et al. Cerebral abscess 
complicating embolization of an arteriovenous malformation: Case 
report and review of litera. Iran J Neurol. 2014;13(3):181–4.

	10.	 AL-Okaili R, Patel SJ. Brain abscess after endovascular coiling of a saccular 
aneurysm: case report. AJNR Am J Neuroradiol. 2002;23(4):697–9.

	11	 Mourier KL, Bellec C, Lot G, et al. Pyogenic parenchymatous and nidus 
infection after embolization of an arteriovenous malformation. An 
unusual complication. Case report. Acta Neurochir (Wien). 1993;122(1–
2):130–3. https://​doi.​org/​10.​1007/​BF014​47000.

	12.	 Stamm WE. Infections related to medical devices. Ann Intern Med. 
1978;89(5 Pt 2 Suppl):764–9. https://​doi.​org/​10.​7326/​0003-​4819-​89-5-​764.

	13.	 Dinesh SK, Lee SY, Thomas J. A case of mistaken identity: intracranial 
foreign body reaction after AVM embolisation mimicking a glioma. J Clin 
Neurosci. 2008;15(4):463–5. https://​doi.​org/​10.​1016/j.​jocn.​2006.​11.​022.

	14.	 Jabre R, Bernat AL, Peres R, Froelich S. Brain abscesses after endovascular 
embolization of a brain arteriovenous malformation with squid. World 
Neurosurg. 2019;132:29–32. https://​doi.​org/​10.​1016/j.​wneu.​2019.​08.​095.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1093/neuros/nyx581
https://doi.org/10.1007/s00062-015-0419-6
https://doi.org/10.1007/s00062-015-0419-6
https://doi.org/10.1016/S0140-6736(14)60975-2
https://doi.org/10.1016/S0140-6736(14)60975-2
https://doi.org/10.1001/jama.1960.63020110001009
https://doi.org/10.1159/000346927
https://doi.org/10.1159/000346927
https://doi.org/10.1227/NEU.0b013e31827d0ff7
https://doi.org/10.4103/0028-3886.84351
https://doi.org/10.4103/0028-3886.84351
https://doi.org/10.1227/01.NEU.0000237408.95785.64
https://doi.org/10.1227/01.NEU.0000237408.95785.64
https://doi.org/10.1007/BF01447000
https://doi.org/10.7326/0003-4819-89-5-764
https://doi.org/10.1016/j.jocn.2006.11.022
https://doi.org/10.1016/j.wneu.2019.08.095

	Occipital abscess developed after endovascular AVM treatment with liquid embolizing agent: case report
	Abstract 
	Background 
	Case Presentation 
	Conclusion 

	Background
	Case presentation
	Discussion
	Conclusion
	Acknowledgements
	References


