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Head and neck arteriovenous malformations are the commonest extracranial vascular mal-
formations but demonstrate a unique challenge in the limited available surgical options sec-
ondary to their intimate association to vital structures. We present a case of middle-aged

female patient who presented with threatened upper-airway obstruction and bleeding sec-
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ondary to a slowly enlarging parapharyngeal arteriovenous malformations. She was treated
with an endovascular-only approach with the proximal arteriole branches selectively un-
dergoing embolo-sclerotherapy with an optimal radiological and clinical outcome. We also
demonstrate the utility of elective tracheostomy prior to intervention.

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington.

Embolosclerotherapy This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/)

. veins expand to cope with the altered flow dynamics. AVMs
Introduction

Arteriovenous malformation (AVMs) are amongst a broad cat-
egory of vascular malformations that are commonly acquired
in the early gestational period, resulting in abnormal arterial
and venous anatomy [1]. They are a high-flow, low resistance
connection between dysplastic arteries and draining veins,
connected by highly vascular nidi. Unlike capillaries, a nidus
is unable to regulate high blood flow, and thus the draining

most commonly occur intracranially; extracranial AVMs have
a propensity to involve the head and neck with the majority
of these involving the mid face and oral cavity [2-4].

AVMs are initially clinically indolent, but may become pro-
gressively symptomatic until adulthood, resulting in a va-
riety of symptoms ranging from swelling and ulceration to
treatment-refractory bleeding and congestive cardiac failure
[5]. Proposed exacerbating factors include infection, trauma or
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Type I: Direct AV Fistula

Type II: Multiple inflow arterioles which shunt into an

aneurysmal vein that has a single outflow

Type llla: Multiple arterioles draining into multiple veins

with fine shunts in between

Type llIb: Multiple arterioles draining into multiple veins

with dilated shunts in between

Fig. 1 - AVM classification by Cho et al.[8].

as a result of hormonal imbalances such as during pregnancy
[6].

Clinically, the four-stage Schobinger system exists to clas-
sify AVMs, which may guide a decision as to whether treat-
ment is warranted [7]. Stage 1 describes the quiescent phase,
whereby the lesion is asymptomatic but may be visible for
example, a vascular skin stain. Stage 2 refers to an expansive
phase, which is a combination of Stage 1 and a clinically pul-
satile, tortuous AVM, which may invade deeper structures.
Stage 3 represents a destructive phase whereby an AVM, which
in addition to Stage 2, causes dystrophic skin changes, skin ul-
ceration and bleeding. Stage 4 is the decompensative phase,
whereby an AVM results in congestive cardiac failure along-
side the features of Stage 3 and is extremely rare [7].

Classification systems proposed by both Cho et al and
Yakes et al. (see Figs. 1 and 2) alongside the introduction of
new radiological techniques have enabled the angioarchitex-
ture to be better interrogated and treatment planning and
strategies to be optimized [8,9]. Treatment often include a
combination of endovascular (transarterial, retrograde or per-
cutaneous intranidal) and surgical management, but are gen-
erally bespoke based upon the angioarchetexture, location
and presenting symptoms.

AVMs within the head and neck poses a unique challenge
given the proximity to vital structures. We present a case of
a patient presenting with treatment-refectory bleeding and
threatened airway obstruction secondary to a giant neck AVM,
which was successfully treated via an endovascular-only ap-
proach.

Case

A 42-year-old female presented to the A&E department, bleed-
ing from the left ear which was controlled temporarily by
packing. She had a 10-year history of surveillance of a com-

plex, large high-flow, left-sided, parapharyngeal AVM causing
symptoms of dysphagia, sleep apnoea and more recently, left-
sided deafness.

On examination, significant swelling was seen in the left
submandibular region and within the oral cavity, from the left
buccal membrane extending to the right tonsillar arch. She
had threatened airway obstruction, with a Mallampati class
of III/IV and her oxygen saturations were 92% on air with a
respiratory rate of 21. She was haemodynamically stable, with
a heart rate of 80 bpm and a blood pressure of 114/86 mmHg.
In addition, there was no focal neurology.

A contrast-enhanced CT of the neck demonstrated an
11 x 10 x 10 cm left-sided, left paraphyngeal high-flow AVM
drawing from left carotid artery with early fistulation to left
jugular vein, threatened airway obstruction, and dilated ves-
sels adjacent to the left external auditory canal (see Fig. 3).

Following MDT discussion with the regional AVM centre,
she underwent an urgent tracheostomy to secure the airway
while arranging transfer (see Fig. 4).

Embolosclerotherapy under general anaesthetic was car-
ried out taking a right femoral approach to access the left com-
mon carotid artery. After DSA assessment, selective catheter-
ization of the left external carotid artery branches was then
carried out in a systemic fashion, accessing different fistulat-
ing nidi of the AVM in turn. Sclerosis of the nidi was carried
out transarterially using 3% STS foam, dehydrated ethanol
and gelfoam sequentially under fluoroscopic guidance with
no percutaneous intervention as the venous origins of the nidi
were inaccessible behind the ramus of the mandible.

On recovery, there was no significant pain except around
the new tracheostomy. No visual or neurological deficit was
demonstrated. Overnight, the patient’s symptoms of dyspha-
gia and dyspnoea had significantly improved with almost
complete devascularisation of the nidus radiologically (see
Fig. 3). The tracheostomy was removed successfully at 10 days
and the patient discharged home pending further follow up.
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Type I: Direct AV Fistula

Type II: Multiple inflow arterioles and draining veins with an A

interconnecting nidus

Type llla: Multiple inflow arterioles which shunt into an

aneurysmal vein that has a single outflow.

Type llib: Multiple inflow arterioles shunting into an
aneurysmal vein that has multiple outflows.

Type IV: Numerous micro-fistulae between multiple
branching arterioles and surrounding tissue with normal
capillary beds within the tissue. These microfistulae

ultimately drain into innumerable veins.

v

Fig. 2 - AVM classification by Yakes et al.[9].

Discussion

We demonstrate a case of a giant high-flow, airway-
obstructive and bleeding parapharyngeal AVM which was suc-
cessfully treated with a transarterial-only approach.

Cases of AVMs causing extrinsic airway obstruction have
been described in the literature [10,11]. However, these pa-
tients had unfortunately presented very late, with treatment
either not being possible or a surgical approach being taken. To
our knowledge, this is the first case in the literature of a head
and neck AVM causing extrinsic airway obstruction, success-
fully treated with a transarterial-only approach.

Investigation into AVMs starts with clinical examination
and classification with the Schobinger system. The initial ra-
diological mode of investigation is Doppler ultrasonography,
which allows spectral analysis of the feeding vessels. Both ar-
terial and venous limbs would be dilated, with increased sys-
tolic/diastolic velocities seen on the arterial side and an arte-
rialized waveform on the venous side. The nidus appears as
a hypervascular lesion, which is indistinguishable from a hy-
pervascular tumour. The next mode of investigation includes
either CT or MR angiography. This allows the angioarchitex-
ture of the AVM to be interrogated to allow planning. MRI has
the additional advantage of assessing for local soft tissue inva-
sion. However, digital subtraction angiography remains gold-
standard for pre-embolisation angiographic planning [2,12].

Treatment approaches to AVM, are premised on shutting
down the fistulating nidus by means of embolization, and
sclerosis of the causative endothelial cells in the wall of the

nidus itself. Recognition and access to the nidus usually in-
volves a combination of angiography to display the anatomy
of the nidus and direct percutaneous puncture of the nidus
because direct trans-arterial access is rarely possible. Cho
and Yakes both devised anatomical classification of AVMs
(see Fig. 1 and 2), which enables the best therapeutic ap-
proach to be chosen; transarterial, retrograde, percutaneous
(intranidal) or a combination [8,9]. With our case, and with
most head and neck AVMs, the classification was deemed as
a Yakes type II/ Cho type IlIlb, in which the lesion is charac-
terised with multiple inflow arteries and draining veins with
a hypervascular nidus connecting the two.

Cervical AVMs of the head and neck are particularly chal-
lenging due to their proximity to vital structures, especially
neurovascular bundles and brain, whilst surgery carries a pro-
hibitively high risk of intra-operative bleeding. On this occa-
sion, it was possible to negotiate deeply into the AVM which
had not previously been disturbed by surgical or angiographic
procedures, and treat the several distinct AVM nidi systemati-
cally by direct trans-arterial approach (using a micro-catheter)
without requiring percutaneous access.

Liquid embolic agents are generally used to treat AVMs via
the arterial or percutaneous route; proximal arterial emboli-
sation with coils are avoided due to their association with
ischemia-related angiogenesis and high likelihood of recur-
rence [13,14]. The liquid embolics generally used are ethanol,
ethylene vinyl alcohol copolymer (EVOH also known as Onyx)
and glue. Venous occlusion is variable and may be accompol-
ished with a combination of mechanical occlusion, coils, and
liquid agents [2]. Ethanol is the only agent that is potentially
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Fig. 3 - (A): Volume rendered CTA showing giant left-sided parapharyngeal AVM feeding from left carotid on presentation.
(B) Same pre-treatment CTA but in axial section showing gross swelling of left-sided AVM across midline, threatening
airway. (C) Same format 48 hours after embolo-sclerotherapy showing significant clearing of the AVM. NG tube in situ. (D)
Post-op CTA axial section, showing substantial devascularisation of the AVM with preliminary reduction in volume.

curative; it's mechanism of action is centred on the destruc-
tion of the internal lamina of endothelial walls, which pro-
motes thrombosis but also inhibits secretion of angiogenesis
related factors [15,16]. The danger of ethanol includes poten-
tial pulmonary arterial spasm, leading to systemic collapse;
this is why anaesthetic support and close pulmonary artery
monitoring is paramount during embolosclerotherapy [17].

Conclusion

AVMs are rare, but can present with catastrophic conse-
quences. An awareness of their clinical appearance and the
investigations of choice is important for swift diagnosis and
timely management. Head and neck AVMs are often asso-
ciated with both cosmetic issues as well as serious conse-

quences including life-threatening airway obstruction. Our
case demonstrates two potentially life-threatening conse-
quences; bleeding and airway obstruction, both of which were
mitigated by a multidisciplinary decision for an endovascular-
only approach with an optimal therapeutic and cosmetic out-
come. It also demonstrates the utility of elective tracheostomy
for treatment of head and neck AVM

Patient consent statement

The patient has provided written consent with regards to pub-
lication of their case.
They understand the following:

1. The Information will be published without my name
attached and every attempt will be made to ensure
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Fig. 4 - (E): Post-op CTA at 48 hours sagittal section showing
substantially devascularised pharyngeal AVM (gas bubbles
from treatment foam) and elective tracheostomy.

anonymity. [ understand, however, that complete
anonymity cannot be guaranteed. It is possible that
somebody somewhere - perhaps, for example, somebody
who looked after me if I was in hospital, or a relative - may
identify me.

. The Information may be published in a journal which is

read worldwide or an online journal. Journals are aimed
mainly at health care professionals but may be seen by
many non-doctors, including journalists.

. The Information may be placed on a website.
. I can withdraw my consent at any time before online pub-

lication, but once the Information has been committed to
publication it will not be possible to withdraw the consent.
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