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Cerebral arteriovenous malformations (AVMs) are rare vascular anomalies associated with a risk of devastating intracerebral hemorrhage.
They are often diagnosed following the appearance of seizures, focal neurological signs, or bleeding. In such cases endovascular em-
bolization, which aims to occlude the AVM nidus and reduce risk of hemorrhage, has become a crucial therapeutic approach. Herein, we
describe the case of a 62-year-old patient with a history of bleeding caused by cerebral AVM. During urgent endovascular embolization
of the patient’s AVM, a combination of large-caliber platinum coils and Onyx™ liquid embolic agent was used to achieve hemostasis
after catheterizing a primary feeder. However, when the catheter was being pulled back, the proximal part of the coil migrated and be-
came entangled with the catheter, thus remaining partially in the AVM and partially elongated in the access vessel thereby impeding the
catheter from being completely removed from the percutaneous access. Surgical access with repair of the axillary artery was necessary
to remove the catheter trapped in the coil. The successful outcome of this case demonstrates the importance of early recognition, timely
intervention, and multidisciplinary team collaboration in managing AVM complications during neurovascular procedures to optimize

patient outcomes.
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Introduction

Brain arteriovenous malformations (AVMs), consisting of
tangles of abnormal blood vessels, are rare vascular anoma-
lies associated with a significant risk of devastating intrac-
erebral hemorrhage. They are often diagnosed following
the onset of seizures, focal neurological signs or bleed-
ing. Management of symptomatic or high-risk AVMs typ-
ically involves a combination of microsurgical resection,
stereotactic radiosurgery and endovascular embolization
[1,2]. Endovascular embolization, which aims to occlude
the AVM nidus and reduce risk of hemorrhage, has become
an effective and widely adapted therapeutic approach [3].
However, the procedure is not without risks such as ves-
sel perforation, incomplete occlusion, and device migra-
tion. Here we report on a rare and serious complication of
device migration and entrapment during endovascular em-
bolization of a brain AVM, underscoring the need for pre-
cise procedural techniques and multidisciplinary manage-
ment in treating this malformation.
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Case Presentation

A 62-year-old female with a history of bleeding caused
by brain AVM and secondary epilepsy was admitted to
the emergency room of our hospital. High blood pres-
sure (180/100 mmHg) was detected at admission. An ini-
tial neurological examination showed a National Institute of
Health Stroke Scale (NIHSS) score of 14, buccal deviation
to the right, a left Babinski sign, and isochoric pupils. A
brain computed tomography (CT) showed a right parieto-
temporal intraparenchymal hemorrhagic lesion (54 x 39
mm) directly related to the AVM with mass effect, flatten-
ing of the cortical sulcus, subfalcine herniation, and a mid-
line shift of 9 mm.

While undergoing the CT, the patient experienced episodes
of vomiting consistent with intracranial hypertension.
Urgent endovascular embolization of the AVM under gen-
eral anesthesia was performed by the neuroradiology team
via percutaneous right radial access. After catheterizing
a primary feeder to the AVM with a 4 Fr Envoy™ Cod-
man catheter, a combination of 4 large-caliber platinum
coils (Target® 360 Coil, Stryker Neurovascular, Fremont,
CA, USA) and 4 vials of Onyx™ 18 liquid embolic system
(Onyx, Medtronic, Inc., Irvine, CA, USA) was used to seal
the nidus.

A coil was then deployed near the AVM nidus but its
positioning proved challenging due to the tortuous ves-
sel anatomy. While the catheter was being withdrawn for
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repositioning, the coil unexpectedly became glued to the
catheter’s distal tip. As the catheter was being pulled back,
the proximal part of the coil migrated and became inter-
twined with it, remaining partially in the AVM and partially
stretched into the access vessel, thereby creating a snare-
like effect across multiple vessels (Fig. 1).

Fig. 1. Coil (black arrows) trapped between the arteriovenous
malformation (AVM) (white arrow) and intracranial arterial
vessels.

Since this unforeseen complication prevented complete oc-
clusion, angiographic checks confirmed that the AVM was
only partially embolized.

During the removal of the catheter, as anticipated, high re-
sistance was encountered because of the coil entrapment, so
much so that it was not possible to completely remove the
catheter that remained in the axillary artery. Selective right
arm angiography revealed that both catheter and coil were
completely intertwined and trapped in the axillary artery

(Fig. 2).

Fig. 2. Catheter intertwined with coil (black arrow) in the ax-
illary artery.
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After urgent radiologist intervention, a transverse incision
was made in the right axillary region by our vascular team
to access the distal portion of the axillary artery. Dissection
was carefully carried out by way of the surrounding soft
tissue to expose the axillary artery while preserving nearby
neurovascular structures, including the brachial plexus.
The axillary artery was isolated using vessel loops and was
proximally and distally clamped. A longitudinal arteri-
otomy was then performed on the exposed portion of the
axillary artery. The intertwined catheter and coil were ex-
tracted from the artery and cut free from their respective
proximal ends. The catheter was then withdrawn through
the radial artery access, while the stretched coil was left in
place to avoid dislodgement of the embolized AVM and any
risk of hemorrhagic complications (Figs. 3,4).

Fig. 3. Removal of the catheter intertwined with coil (black
arrow) from the axillary artery (white arrow).

Fig. 4. Catheter piece removed. You can see the coil wrapping
around part of the catheter (black arrow).

The arteriotomy was closed using a primary running suture
with 6-0 prolene.
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At the end of the surgical procedure, a duplex ultrasound
confirmed adequate blood flow through the axillary artery
and into the distal arm. The patient was maintained under
single antiplatelet therapy. At discharge, wound dressing
every other day and double antiplatelet therapy were rec-
ommended. No bleeding, ischemia or nerve injury in the
hand took place in the postoperative period.

The patient was discharged under medical treatment with
Valproic acid (1 g/die), Oxcarbazepine (900 mg/die), Duo-
plavin (75 + 100 mg/die), and Gabapentin (300 mg/die)
and was doing well 3 months after surgery. Her NIHSS
score was reduced to 2, with almost complete remission
of all symptoms, and she is under follow-up by the neu-
rosurgery unit. The patient will undergo clinical check-ups
every 3 months in the first year, and depending on the clini-
cal condition will be assessed with diagnostic imaging. This
case has been reported in line with the Case Report (CARE)
Guidelines to ensure the accuracy and completeness of the
report (Supplementary material).

Discussion

This case illustrates a rare but serious complication dur-
ing endovascular embolization of a brain AVM, involving
the migration and entrapment of a coil and catheter system
within the peripheral arterial vasculature.

While endovascular treatment for brain AVM is often the
first choice [3], it is not without risks. Complications such
as vessel perforation, incomplete occlusion, and migration
of embolic materials can lead to serious consequences, in-
cluding vascular damage or ischemia [4]. Factors con-
tributing to migration of coil can include tortuous vessel
anatomy, adherence of embolic materials (coils and liquid
agents such as Onyx™) to the catheter tip, operator difficul-
ties in repositioning devices, a mismatch between coil size
and arterial caliber, inadequate positioning of the micro-
catheter within the aneurysm, and mechanical vasospasm
induced by catheter manipulation.

An extensive literature review was conducted to identify
any cases similar to ours that describe coil dislodgement
and entrapment. No exact matches or directly comparable
cases were found, which suggests that the case described
herein represents a unique and rare complication.

In our patient, the coil adhered to the catheter tip during
repositioning attempts, which caused partial dislodgement
of the coil itself and subsequent entrapment in multiple vas-
cular regions from the AVM nidus to the radial and axillary
arteries.

Although rare, instances of coil migration during endovas-
cular interventions have been reported in the literature.
Such cases often require neurosurgical intervention for re-
covery rather than a vascular surgical approach [5-8].

A case reported by Kim et al. [5] describes coil migration
during embolization of a middle cerebral artery aneurysm,
for which an emergency left pterional craniectomy was per-
formed to retrieve the migrated coil.

Park et al. [8] describe a case involving a 40-year-old man
with an unruptured left internal carotid artery aneurysm.
During a coil embolization procedure, the third coil de-
tached and migrated into the insular branch of the middle
cerebral artery resulting in complete blood flow obstruc-
tion to the premotor and motor cortex. After exposing the
insular branch of the middle cerebral artery, the coil was
identified and removed through arteriotomy [8].
Advancements in endovascular devices aim to reduce the
risks associated with catheter entrapment in embolic agents
such as Onyx®. Among these, the Sonic microcatheter
offers distinct advantages, such as the FuseCath system,
which minimizes the risk of distal catheter entrapment. If
the distal tip becomes stuck in the embolic agent, the de-
tachable tip allows for safe extraction, reducing force on
arteries and lowering hemorrhage risks [9].

Abdalkader ef al. [10] emphasizes the operative manage-
ment of migrated coils differentiating approaches based on
whether the complication occurs during or after procedure.
In cases of intraprocedural migration such as ours, recov-
ery options include endovascular, surgical, or conserva-
tive methods. Endovascular techniques are considered first-
line, due to their minimally invasive nature, and involve the
use of devices such as stent retrievers or specialized tools
like the Alligator or Merci devices [11,12].

Despite the existence of endovascular retrieval systems for
migrated coils, in our patient’s case their application was
not feasible due to the unique anatomical and technical
challenges associated with AVM. This highlights the need
for individualized management strategies in such complex
cases.

Migration of endovascular devices into peripheral arteries
can result in vascular occlusion and acute ischemia, re-
quiring immediate intervention to prevent limb-threatening
complications.

In our case, the timely involvement of the vascular surgery
team was pivotal for a successful outcome. Surgical man-
agement of entrapped or migrated endovascular devices
typically involves careful dissection of the affected ves-
sel, removal of the foreign body, and subsequent vascular
repair. In the case presented, a distal axillary artery ap-
proach with arteriotomy allowed for the safe retrieval of
the trapped coil-catheter system. Vessel loops and proxi-
mal/distal clamping ensured vascular control, which mini-
mized the risk of blood loss and additional trauma.

The decision to leave a part of the coil anchored to the AVM
nest was taken in collaboration with neuroradiologists and
neurosurgeons, because its removal would have required a
surgical access to the brain, which was not suitable for the
patient’s clinical conditions. Therefore, it was decided to
leave the coil in place and set up a double antiplatelet ther-

apy.

Conclusions

This case highlights the complexity of treating brain AVMs
through endovascular embolization and the potential for de-
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vice migration. The successful management of this compli-
cation required the collaborative efforts of both interven-
tional radiology and vascular surgery teams. Timely and
careful surgical intervention was essential in preventing is-
chemic damage and preserving vascular integrity, ensuring
a favorable outcome for the patient. The decision to leave
part of the coil tethered to the AVM nidus to avoid fur-
ther intracranial complications reflects a patient-centered
approach to complex clinical decision-making. Our case
demonstrates the importance of early recognition, prompt
intervention, and the ready availability and collaboration of
a multidisciplinary team in managing complications to op-
timize patient outcomes in neurovascular procedures.

Availability of Data and Materials

All experimental data included in this study can be obtained
by contacting the first author if needed.

Author Contributions

NB and MP designed and performed the research. EC,
GG and DT collaborated on data collection and draft-
ing the manuscript. UMB and LC analyzed the data.
All authors contributed to important editorial changes in
the manuscript. All authors read and approved the final
manuscript. All authors have participated sufficiently in
the work and agreed to be accountable for all aspects of the
work.

Ethics Approval and Consent to Participate

Ethics approval was not required for this case report. The
patient signed the informed consent. The study adhered to
the Declaration of Helsinki.

Acknowledgment

Thanks to Professors Maurizio Taurino and Pasqualino
Sirignano, for our participation in the Special Issue: ‘Ex-
pect the Unexpected: Complications and Disasters After
Endovascular Treatments’.

Funding

This research received no external funding.

Conflict of Interest

The authors declare no conflict of interest.

Supplementary Material

Supplementary material associated with this article can be
found, in the online version, at https://doi.org/10.62713/ai
¢.3963.

1010  Ann. Ital. Chir, 96, 8, 2025

References

[1]7 Rutledge C, Cooke DL, Hetts SW, Abla AA. Brain arteriovenous
malformations. Handbook of Clinical Neurology. 2021; 176: 171—
178. https://doi.org/10.1016/B978-0-444-64034-5.00020- 1.

[2] Mohr JP, Parides MK, Stapf C, Moquete E, Moy CS, Overbey
JR, et al. Medical management with or without interventional ther-
apy for unruptured brain arteriovenous malformations (ARUBA): a
multicentre, non-blinded, randomised trial. Lancet (London, Eng-
land). 2014; 383: 614-621. https://doi.org/10.1016/S0140-6736(13)
62302-8.

[3] Raymond J, Gentric JC, Magro E, Nico L, Bacchus E, Klink R, et
al. Endovascular treatment of brain arteriovenous malformations:
clinical outcomes of patients included in the registry of a pragmatic
randomized trial. Journal of Neurosurgery. 2022; 138: 1393-1402.
https://doi.org/10.3171/2022.9.JNS22987.

[4] Sato K, Matsumoto Y, Tominaga T, Satow T, Iihara K, Sakai N, et
al. Complications of Endovascular Treatments for Brain Arteriove-
nous Malformations: A Nationwide Surveillance. AJNR. American
Journal of Neuroradiology. 2020; 41: 669-675. https://doi.org/10.
3174/ajnr.A6470.

[5] Kim HS, Lee JM, Koh EJ, Choi HY. Surgical recanalization of dis-
tal middle cerebral artery occlusion due to a coil migration dur-
ing endovascular coil embolization: a case report. Journal of Cere-
brovascular and Endovascular Neurosurgery. 2014; 16: 287-292.
https://doi.org/10.7461/jcen.2014.16.3.287.

[6] Chen Z, Tang W, Feng H, Zhu G. Surgical extraction of migrated
coils via proximal segment of the anterior cerebral artery: an emer-
gency alternative. Neurology India. 2009; 57: 327-330. https://doi.
org/10.4103/0028-3886.53286.

[7] Hyodo A, Yanaka K, Kato N, Nose T. Coil migration during en-
dovascular treatment in a patient with Galenic arteriovenous mal-
formation. Journal of Clinical Neuroscience: Official Journal of
the Neurosurgical Society of Australasia. 2002; 9: 584-585. https:
//doi.org/10.1054/jocn.2002.0974.

[8] Park HH, Hong CK, Suh SH, Ahn JY, Joo JY. Management of a com-
plicated cerebral aneurysm with distal migration of a detachable coil:
a case report. Korean Journal of Cerebrovascular Surgery. 2009; 11:
118-121.

[9] Tahon F, Salkine F, Amsalem Y, Aguettaz P, Lamy B, Turjman F.
Dural arteriovenous fistula of the anterior fossa treated with the Onyx
liquid embolic system and the Sonic microcatheter. Neuroradiology.
2008; 50: 429-432. https://doi.org/10.1007/s00234-007-0344-8.

[10] Abdalkader M, Piotin M, Chen M, Ortega-Gutierrez S, Samaniego E,
Weill A, et al. Coil migration during or after endovascular coiling of
cerebral aneurysms. Journal of Neurointerventional Surgery. 2020;
12: 505-511. https://doi.org/10.1136/neurintsurg-2019-015278.

[11] Henkes H, Lowens S, Preiss H, Reinartz J, Miloslavski E, Kiihne D.
A new device for endovascular coil retrieval from intracranial ves-
sels: alligator retrieval device. AINR. American Journal of Neuro-
radiology. 2006; 27: 327-329.

[12] O’Hare A, Brennan P, Thornton J. Retrieval of a Migrated Coil Us-
ing an X6 MERCI Device. Interventional Neuroradiology: Jour-
nal of Peritherapeutic Neuroradiology, Surgical Procedures and Re-
lated Neurosciences. 2009; 15: 99-102. https://doi.org/10.1177/
159101990901500116.

© 2025 The Author(s).

@_®



https://doi.org/10.62713/aic.3963
https://doi.org/10.62713/aic.3963
https://doi.org/10.1016/B978-0-444-64034-5.00020-1
https://doi.org/10.1016/S0140-6736(13)62302-8
https://doi.org/10.1016/S0140-6736(13)62302-8
https://doi.org/10.3171/2022.9.JNS22987
https://doi.org/10.3174/ajnr.A6470
https://doi.org/10.3174/ajnr.A6470
https://doi.org/10.7461/jcen.2014.16.3.287
https://doi.org/10.4103/0028-3886.53286
https://doi.org/10.4103/0028-3886.53286
https://doi.org/10.1054/jocn.2002.0974
https://doi.org/10.1054/jocn.2002.0974
https://doi.org/10.1007/s00234-007-0344-8
https://doi.org/10.1136/neurintsurg-2019-015278
https://doi.org/10.1177/159101990901500116
https://doi.org/10.1177/159101990901500116
https://creativecommons.org/licenses/by/4.0/

	Introduction
	Case Presentation
	Discussion
	Conclusions
	Availability of Data and Materials
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgment
	Funding
	Conflict of Interest
	Supplementary Material

