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CASE REPORT

Glue embolization of a pial arteriovenous fistula of the
spinal artery
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Summary. There are no clear guidelines about the treatment Pial Arteriovenous Fistulae (PAVF). For high-
risk and severally symptomatic fistulae surgery is the first choice of treatment, including feeding artery ligation,
surgical resection, radiosurgery and endovascular embolization techniques. We described a case of a patient
with a symptomatic PAVF at the craniocervical junction fed by the anterior spinal artery, successfully treated
with endovascular approach consisting of glue embolization of the feeding vessel. (www.actabiomedica.it).
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Background

Pial arteriovenous fistulae (PAVFE) account for less
than 2% of all arteriovenous fistulae (AVF) (1). They
are fed by parenchyma vessels in contrast with dural
AVF which are typical fed by dural arteries (2). The
origin of PAVFs is unclear, being reported as congeni-
tal, traumatic or iatrogenic, while the location is typi-
cally supratentorial. Clinically PAVF can be silent for
all life or manifest with haemorrhage, epilepsy, mass
effects, cranial nerve deficits or congenital heart failure
(3). If untreated, mortality is reported up to 63% (4).

There are no clear guidelines about the treat-
ment; asymptomatic fistulae may heal spontaneously
thus conservative approach is recommended. Low-risk
minimally symptomatic fistulae should be cautiously
monitored. High-risk and severally symptomatic fis-
tulae are usually treated with surgery, including feed-
ing artery ligation, surgical resection, radiosurgery and
endovascular embolization techniques.

We described a case of a patient with a sympto-
matic PAVF at the craniocervical junction fed by the

anterior spinal artery, successfully treated with endo-
vascular approach consisting of glue embolization of
the feeding vessel.

Case Presentation

A 38 years old man, with no previous history of
head trauma, was admitted to our emergency depart-
ment after the onset of an intense pulsing neck pain
associated with nausea and vomiting. Fifteen days be-
fore the patient suffered a middle-intensity headache
during his usual gym training for which he went to
another hospital where clinical examination and brain
computed tomography (CT) scan did not detect any
abnormality.

Investigations

Upon the admission to our emergency department
the patient was alert, without motor and sensory deficits.
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Brain CT scan showed haemorrhage in the basal cisterns
and in the fourth ventricle (Figure 1). No lesions of
the brain parenchyma were found. The ventricle system
had normal dimensions. The three-dimensional CT
angiography did not show any clear vascular anomaly.
A further contrast-enhanced Magnetic Resonance scan
confirmed these findings (Figure 1).

The patient underwent angiography under gener-
al anaesthesia to further assess any vascular malforma-
tion. Through a transfemoral approach with a 6 French
(F) introducer, a 6F Envoy catheter (Cordis Endovas-
cular, Miami Lakes, Florida, USA) was guided into
the right vertebral artery over 0.035 inch Terumo
guidewire (Terumo, Tokyo, Japan) under road-map
guidance. The angiography showed a small PAVF fed
by one branch of the anterior spinal artery with the
venous drainage into the perimedullary veins of the
cervicomedullary junction (Figure 2).

Treatment

Considering the unfavourable angle of the right
origin of the anterior spinal artery, the 6F Envoy cath-
eter was positioned in the left vertebral artery. A 3x10
millimetres (mm) Hyperglide balloon was positioned
and inflate in the basilar artery to reverse the blood
flow. A 1.2F Sonic microcatheter (Balt, Montmorency,
France) was guided into the right anterior spinal artery
over 0.08 inch Mirage microwire (Irvine, California,
USA) using the road-map guidance. To reach the feed-
er of the PAVF 1 mg of Nimodipine (Nimotop, Bayer
Healthcare, Germany) was administered from the mi-
crocatheter into the anterior spinal artery. After the
vasodilatation occurred, the microcatheter was guided
into the feeder of the PAVF over the microwire and
0,2 ml of a 50% mixture of glue GLUBRAN 2 (Gem
Srl, Italy) and Lipiodol was injected (NBCA-LUF)

Figure 1. CT and MR scans at admission: axial CT scans (a,b), axial T2-weighted MR image (c), sagittal T2-weighted MR
image(d). CT shows subarachnoid haemorrhage in the bulbo-medullary space (long arrows) and in the fourth ventricle (arrowhead).
MR shows blood (short arrows) in the subarachnoid space at the front of the bulbo-medullary junction.
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Figure 2. pre-treatment DSA: right oblique view in initial phase (a), right oblique view in late phase (b). DSA shows a branch (dotted
arrow) of a prominent right anterior spinal artery (arrowheads) feeding a PAVF with pseudoaneurysmal dilatation (long arrow) in the
bulbo-medullary space with drainage into the perimedullary veins (small arrows).

(Figure 3). At the end of the procedure, an angiogram
through the catheter did not show any residual PAVF
(Figure 4).

Outcome and Follow-up

No procedure-related complications were report-
ed. After 10 days, the patient was discharged without
any neurological signs and symptoms. At three-month
and one-year follow-up the angiographies excluded
any recurrence and clinical examinations confirmed
the absence of any neurological deficits (Figure 5).

Discussion

We reported the case of an embolization of a
PAVF fed by the anterior spinal artery, located at the
level of the cranio-cervical junction and causing a sub-
arachnoid haemorrhage.

The aim of the treatment is to occlude the fistulous
connection of the PAVF in order to prevent further
bleedings, preserving the blood supply of the spinal
cord and avoiding ischemic myelopathy (2). For low-
risk minimally symptomatic PAVFs can heal sponta-
neously thus a conservative approach is recommended,

while high-risk or severely symptomatic PAVFs
require a immediate treatment, which can be surgi-
cal, endovascular or both. The surgical approach, that
sometime is guided by intraoperative fluorescence
angiography, can occlude the arterial feeder of the
PAVF and remove the varicose vein causing mass ef-
fect. Surgery is now limited to those cases in which
the endovascular procedure is considered dangerous
because the arterial feeder is a small branch of a corti-
cal or spinal artery and cannot be occluded (3). The
endovascular treatment consists in the embolization of
the fistolous connection with coils or liquid embolic
agents like n-butyl cyanocrylate (NBCA) or Onyx (3).
The positioning of coils can be performed with a better
control and is more successful when the fistoulous con-
nection is not so big. Different authors report the use
of coils to embolize intracranial PAVFs, in particular
Alshekhlee et al. succeeded to embolize a PAVF of the
cranio-cervical junction releasing a 1.5 mm by 2 cm
coil in the left arterial spinal artery without any com-
plications (2). The use of embolic agents (NBCA or
Onyx) is more safe when the size of the feeder vessels
allow the distal catheterization, with the superselective
catheterization of the feeder vessels having a mortality
up to 10% (5). In literature some cases of intracranial
PAVFs embolized with NBCA (6,7) or Onyx (8,9)

have been reported. Among these cases there is no one
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Figure 3. embolization procedure: unsubstracted frontal view (a); frontal view of PAVF after the injection from the microcatheter
in the spinal artery (b); frontal view of the superselective catheterism (c) lateral view of the superselective catheterism (d). A bal-
loon Hyperglide 3x10 (thick arrow) was located and inflated in the in the basilar artery to reverse the blood flow and the tip of the
microcatheter (curved arrow) was positioned into the anterior spinal artery (arrowheads). Microcatheter injection confirms a branch
(dotted arrow) of the anterior spinal artery (arrowheads) feeding a pseudoaneurysmal dilatation (long arrow) with drainage into the
perimedullary veins (small arrows).

Figure 4. post-treatment DSA: unsubstracted lateral view (a), magnified frontal view (b). The unsubstracted lateral view shows the
glue (arrow) within the pseudoaneurysmal dilatation. DSA shows the occlusion of the vessel (dotted arrow) feeding the PAVF and
the preservation of the anterior spinal artery (arrowheads).



Glue embolization of a pial arteriovenous fistula of the spinal artery

Figure 5. DSA at one year follow-up showing the preservation of the anterior spinal artery (arrowheads) without evidence of the

PAVEF.

reporting PAVF of the anterior spinal artery located at
the cranio-cervical junction.

We decided to obtain a 50% NBCA-LUF to
reach the pseudoaneurysmatic dilatation and to reduce
the amount of reflux. The use of different embolization
materials, as Onyx, was considered unsuitable for the
risk of poor distal progression and of reflux. In relation
to the small size of the feeder vessel, we avoided coils
for the risk of not occlude the pseudoaneurysmatic dil-
atation and to induce the development of new feeder
vessels. The surgical treatment was avoided because
of the lack of experience of our neurosurgeons in the
treatment of this pathology.

Learning Points/Take Home Messages

- PAVF of the cervicomedullary junction can
cause haemorrhage in the basal cisterns and in the
fourth ventricle.

- The administration of Nimodipine from the mi-
crocatheter into the anterior spinal artery can be useful
to navigate the vessel.

- PAVF of the cervicomedullary junction, fed by
branches of the anterior spinal artery, could be embo-

lized with Glue.

Informed Consent: Written informed consent to the interventions,
CT and the MR exams was obtained from all subjects in this study.

Ethical Approval: All procedures performed in studies involving
human participants were in accordance with the ethical standards
of the institutional and/or national research committee and with the
1964 Helsinki declaration and its later amendments or comparable
ethical standards.

Conflict of interest: Each author declares that he or she has no
commercial associations (e.g. consultancies, stock ownership, equity
interest, patent/licensing arrangement etc.) that might pose a con-
flict of interest in connection with the submitted article

References

1. Hoh BL, Putman CM, Budzik RF, Ogilvy CS. Surgical and
endovascular flow disconnection of intracranial pial single-
channel Neurosurgery 2001;49(6):1351-63.

2. Alshekhlee A, Edgell RC, Kale SP, Kitchener J, Vora
N. Endovascular therapy of a craniocervical pial AVF



F. M. Doniselli, A. Paolucci, et al.

fed by the anterior spinal artery. ] Neuroimaging. 2013
Jan;23(1):102—4.

. Yu], Shi L, Lv X, Wu Z, Yang H. Intracranial non-galenic
pial arteriovenous fistula: A review of the literature. Interv
Neuroradiol. 2016 Oct;22(5):557-68.

. Yamashita K, Ohe N, Yoshimura S, Iwama T. Intracranial pial
arteriovenous fistula. Neurol Med Chir 2007;47(12):550—4.
. Tomak PR, Cloft HJ, Kaga A, Cawley CM, Dion ], Bar-
row DL. Evolution of the management of tentorial
dural arteriovenous malformations. Neurosurgery. 2003
Apr;52(4):750-60.

. Campos C, Piske R, Nunes J Jr, et al. Single hole high
flow arteriovenous fistula. A characteristic presentation
of rendu-osler-weber disease in a young adult treated by
endovascular approach. Case report. Interv Neuroradiol
2002;8(1):55-60.

. Andreou A, Ioannidis I, Nasis N. Transarterial balloon-
assisted glue embolization of high-flow arteriovenous
fistulas. Neuroradiology 2008;50(3):267-72.

8. Lo Presti A, Weil AG, Fallah A, Peterson EC, Niazi TN,
Bhatia S. Treatment of a cerebral pial arteriovenous fistula
in a patient with sickle cell disease-related moyamoya syn-
drome: case report. ] Neurosurg Pediat 2015;16(2):207-11.

9. Mounayer C, Hammami N, Piotin M, et al. Nidal emboli-
zation of brain arteriovenous malformations using Onyx in

94 patients. AJNR Am J Neuroradiol. 2007;28(3):518-23.

Received: 27 July 2020

Accepted: 23 September 2020

Correspondence:

Giorgio Conte MD,

Operative Unit of Neuroradiology, Fondazione IRCCS Ca’
Granda Ospedale Maggiore Policlinico di Milano, Milan, Italy.
Via Francesco Sforza 35, 20122, Milano, Italy

E-mail: giorgio.conte@policlinico.mi.it



