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Abstract:
Many pathological conditions involve the head and neck organs, which have complicated anatomy and functions. Re-

cent advances in endovascular treatment have enabled clinicians to use it for treating various lesions, including hem-

orrhagic conditions, hypervascular tumors, and vascular malformations. Head and neck lesions may present with

region-specific clinical manifestations, angioarchitecture, and complications, particularly regarding cosmetic, inges-

tion, respiratory, and neuronal functions. Therefore, the treatment strategy should consider cosmetic concerns and the

preservation of critical functions. A detailed understanding of functional vascular anatomy and treatment techniques

can help achieve successful management of head and neck lesions. This review summarizes the clinical manifesta-

tions of head and neck lesions, treatment strategies, and complications.
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Introduction

The head and neck are crucial body regions comprising

the cervical spine, visual pathway, airway, digestive tract,

and other surrounding soft tissues. The head and neck or-

gans may be affected by various pathological conditions,

such as neoplasms, injuries, infections, and vascular anoma-

lies. Many of these lesions can be treated with embolother-

apy; however, inappropriate treatment is associated with in-

complete treatment and even fatal complications. In particu-

lar, neurological complications and airway compromise may

result in serious outcomes. To perform safe and effective

embolotherapy, physicians must be familiar with the details

of imaging and functional anatomy of head and neck ves-

sels, imaging findings of vascular lesions, and treatment

techniques. In this article, we comprehensively review the

techniques used for embolization of vascular lesions in the

head and neck region, including relevant imaging, anatomi-

cal, and physiological information.

Bleeding

Severe bleeding in the head and neck region is caused by

trauma, infection, iatrogenic causes, and tumors [1]. Severe

hemorrhage in the head and neck can cause shock due to

blood loss and other adverse effects, such as airway stenosis

and cerebrovascular ischemic complications. Transcatheter

embolization is a minimally invasive and effective treatment

for bleeding in various fields. Its usefulness has also been

reported in the head and neck region, but the anatomy of

this region is extremely complex; the arteries supply compli-

cated and small organs and may anastomose with many

other arteries, including the cerebrospinal and ophthalmic ar-

teries. Therefore, when embolizing bleeding in the head and

neck region, careful attention is required to prevent incom-

plete embolization due to proximal embolization or ischemic

complications in the cranial nerve or cerebrospinal region

via anastomoses between the target arteries and normal cere-

brospinal, ophthalmic, or vasa nervorum vessels. Addition-

ally, in cases of damage to the cerebral blood vessels them-
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Figure 1. A 50-year-old man presenting with repeated epistaxis.

a. Nasal endoscopy shows oozing from the lateral wall of the nasal cavity (arrowheads).

b. Lateral view of the right external carotid arteriogram during the late arterial phase showing a blush-like enhancement 

in the nasal cavity (arrowheads).

c. A microcatheter was navigated into the sphenopalatine artery. Frontal view of the sphenopalatine arteriogram show-

ing contrast blushes fed by the posterior lateral nasal artery (arrow) and posterior septal artery (double arrow) along 

with the lateral mucosal wall (arrowheads).

d. The right sphenopalatine artery was embolized using gelatin sponge particles. Frontal view of right maxillary arte-

riography immediately after embolization showing disappearance of the mucosal contrast blush in the right lateral cav-

ity.

e. Frontal view of contralateral external carotid arteriography showing no collateral flow into the right lateral nasal 

wall.
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selves, clinicians must decide how to protect the normal

cerebral blood flow. Therefore, knowledge of the imaging

and functional anatomy of cerebral and head and neck blood

vessels is important for embolization in this area. Em-

bolotherapy strategies for epistaxis and arterial injury, given

their frequency and clinical importance, are discussed in this

review.

(a) Epistaxis

Epistaxis may be caused by idiopathic factors, trauma,

neoplasm, inflammation, or vascular malformation, including

hereditary hemorrhagic telangiectasia. The basic manage-

ment of epistaxis involves manual compression by sitting

upright and pinching the nose, which results in hemostasis

in most cases. The few cases in which self-management

does not work require medical management, such as gauze

packing with or without vasoconstrictor and local anesthetic

administration, balloon packing, laser ablation, and transarte-

rial embolization. For effective embolotherapy, the responsi-

ble artery must be definitively embolized (Fig. 1).

Knowledge of the complicated anatomy of the nasal arte-

rial supply will help in performing safe and effective em-

bolization. The sphenopalatine artery arises from the maxil-

lary artery, supplies the nasal mucosa, and gives rise to the

posterolateral nasal artery, which supplies the nasal lateral

wall, and the posterior septal artery, which supplies the nasal

septum [2]. The superior labial artery, which arises from the

facial artery, supplies the anteroinferior portion of the septal

mucosa through the incisive foramen. The anterior and pos-

terior ethmoidal arteries from the ophthalmic artery supply

the superior part of the nasal septum and the lateral wall

(Fig. 2). Therefore, the sphenopalatine artery can anasto-

mose with the ophthalmic artery via the anterior-posterior

ethmoidal arteries. The greater palatine artery, which arises

from the descending palatine artery, runs forward along the

palate and anastomoses with the posterior septal and supe-

rior labial arteries around the incisive foramen [2]. The arte-

rial plexus formed by these arterial branches at the nasal

septum is known as the Kieselbach’s plexus. The responsible

artery can be identified on the basis of the bleeding point.
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Figure　2.　Schematic of the arterial supply to the nasal mucosa.

a. Left anterolateral view with a sagittal section at the level of the lateral wall of the nasal cavity. The 

posterolateral nasal artery, which is discharged from the sphenopalatine artery, runs anteroinferiorly 

along the lateral wall to supply the mucosa and submucosa of the lateral wall.

b. Left anterolateral view with sagittal section at the level of the nasal septum. The posterior septal ar-

tery discharged from the sphenopalatine artery runs anteroinferiorly to supply the nasal septal mucosa 

and submucosa. The anterior and posterior ethmoidal arteries discharged from the ophthalmic artery 

descend with the nasal septum. The branch of the superior labial artery ascends along the anteroinferi-

or portion of the nasal septum. The greater palatine artery from the descending palatine artery runs 

along the palate and supplies the inferior part of the nasal septum. The anastomotic network area com-

posed of these arteries is the so-called Kiesselbach’s plexus (dotted circle).
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When a patient bleeds from a mucosal lesion showing

contrast blush-like staining on angiography, embolization us-

ing particles is ideal to achieve hemostasis [3-5]. When the

responsible artery shows extravasation or pseudoaneurysm,

the bleeding point should be embolized using particles, liq-

uid embolic material, or metallic coils. If angiography does

not definitively show the bleeding point, the physician

should embolize the arteries supplying the bleeding point as

previously described. A recent meta-analysis reported a high

rate of rebleeding (16%) associated with hereditary hemor-

rhagic telangiectasia [6]. Therefore, physicians must be

aware of this condition.

(b) Large arterial injury

Arterial injury reportedly occurs in 3%-20% of patients

with blunt and penetrating trauma in the head and neck [7],

which is often caused by a motor vehicle accident, falling,

serious bruising, stabbing, gunshot wound, or acute over-

stretching of the neck. The other causes of arterial injury in

this region include infection, tumor invasion, and iatrogenic

causes (Fig. 3). Arterial injury may result in contrast ex-

travasation, pseudoaneurysm formation, dissection, occlu-

sion, or arteriovenous fistula (Fig. 3). These lesions were

successfully treated with transcatheter embolization.

Secure hemostasis is achieved by endovascular trapping

(embolization of the distal and proximal parts of the injured

segment) while avoiding incomplete occlusion of the collat-

eral flow. Endovascular trapping is achieved using metallic

coils, particles, n-butyl-2-cyanoacrylate (NBCA), or a com-

bination of these agents. When the carotid or vertebral artery

is injured, physicians should consider ischemic tolerance to

endovascular trapping in these cerebral arteries. Tolerability

to endovascular trapping can usually be confirmed using the

balloon occlusion test; however, there can be false-negative

cases in which the patient develops ischemic complications

due to incomplete collateral circulation [8]. Additionally,

there are some situations in which the patient’s condition

prevents balloon occlusion testing from being performed, es-

pecially in emergency cases. Effective alternatives to endo-

vascular trapping to preserve cerebral arterial blood flow in-

clude bare-stent implantation, stent-assisted coil emboliza-

tion, and covered-stent implantation [9, 10]; however, these

methods carry the risks of rebleeding, clinical off-label use,

and thrombogenic events (especially with covered-stent im-

plantation). In Japan, subclavian arterial injury is considered

a good indication for endovascular repair using a covered

stent.

Tumor Vessel Embolization

Embolization is used for head and neck tumors, particu-

larly as an adjunctive treatment to surgical resection. Various

hypervascular tumors, including meningioma, juvenile an-

giofibroma, paraganglioma, and hypervascular metastatic tu-

mors, can occur in the head and neck region. Embolization

of the vascular bed of hypervascular tumors can reduce in-
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Figure 3. A 50-year-old woman with extensive cervical lymph node metastasis from lingual cancer.

a. This patient presented with sudden arterial bleeding from a cervical ulcer while undergoing supportive care. Post-

contrast CT image showing deep ulceration surrounded by necrotic tissue. The right common carotid artery is exposed 

to the ulcer base (arrowhead).

b. A lateral view of the right common carotid arteriogram showing pseudoaneurysm proximal to the segment of the ca-

rotid bifurcation (arrowhead). Luminal narrowing with irregular calibers in the proximal internal and external carotid 

arteries indicates arterial wall injury due to tumor invasion (arrows).

c. A balloon occlusion test was performed to confirm the collateral flow. Contralateral internal carotid and vertebral 

arterial injections demonstrated sufficient collateral flow via communicating arteries without any circulation delay or 

neurological symptoms during balloon occlusion of the right common carotid artery.

d. Lateral view of the digital radiograph during coil placement. After navigating the two microcatheters into the carotid 

arteries, internal trapping was performed from the distal normal segments to the proximal normal segments using de-

tachable and pushable microcoils.

e. Brachiocephalic arteriogram immediately after coil embolization shows no contrast filling in the pseudoaneurysm or 

other abnormal segments.
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traoperative blood loss and facilitate resection (Fig. 4) [11].

Effective treatment comprises embolization of the intratu-

moral vascular bed and the feeding artery. Therefore, em-

bolization using particles is safe and effective. When the tu-

mor vasculature comprises an arteriovenous fistula or a large

blood pool, liquid embolic material (such as NBCA) and

metallic coils are also used. Select an appropriate particle

size when using particles. The use of particles that are too

small, such as 50-150 μm, may lead to their migration into

the venous side, causing the hemorrhage to spread into the

anastomotic channels to the cerebral artery and vasa ner-

vorum [12]; the use of liquid embolic materials also carries

the same risk. To prevent these complications, physicians

should consider selective embolization of the feeding artery

or combined use of metallic coils, and they should avoid

embolization of the arteries with the greatest risk. Knowl-

edge of the functional anatomy, particularly of potential an-

astomoses and the vasa nervorum, may help avoid such

complications.

Arteriovenous Malformation

Arteriovenous malformation (AVM) is a high-flow vascu-

lar malformation that occurs via direct communication be-

tween arteries and veins rather than via capillary beds. This

pathological condition can be treated by embolotherapy. In

the head and neck region, AVM frequently involves the

scalp, auricle, cheek, nose, lips, and mandible [13]. AVMs

in the head and neck present with various symptoms, de-

pending on the location. In low-grade (early) AVM, the le-

sion may cause cosmetic issues and mass effects. However,

progression of AVM causes ulceration, rest pain, organ dys-

function, and hemorrhage. Among these conditions, naso-

pharyngeal hemorrhage may cause the greatest hemostatic
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Figure　4.　A 10-year-old boy with juvenile angiofibroma.

a. Postcontrast T1WI shows a strongly enhanced tumor in the nasopharyngeal space (arrowheads). This patient under-

went presurgical embolotherapy.

b, c. Frontal view of the bilateral external carotid arteriograms (b, right; c, left). A fine contrast blush corresponding to 

the nasopharyngeal tumor can be seen on external carotid angiograms (arrowheads). This was fed by the right spheno-

palatine artery (b, arrow), left sphenopalatine artery (c, arrow), and pharyngeal blanch of the left ascending pharyngeal 

artery (c, double arrow).

d. Frontal view of the right internal carotid arteriogram showing contrast blush fed by the Vidian artery (arrow) and 

other branches coming off from the inferolateral trunk (double arrows).

e, f. Frontal views of the right maxillary (e) and left external carotid (f) arteriograms immediately after embolization. 

Feeding arteries from the bilateral sphenopalatine and left ascending pharyngeal arteries were embolized using micro-

spheres (Embosphere 300–500 μ, Merit Medical, Salt Lake City, UT, USA). The Vidian artery from the right internal 

carotid artery was also embolized using detachable microcoils. Bilateral external carotid arteriograms showing the dis-

appearance of the contrast blush in the tumor.
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difficulty and respiratory disturbance. Localized AVMs, par-

ticularly Cho classification types I and II, can be cured by

embolization [14]. Treatment may relieve symptoms and

prevent progression in advanced and severe cases of AVM.

AVMs can be effectively treated by blocking arte-

riovenous fistulas. Generally, transarterial occlusion that is

too proximal should be avoided because it may cause in-

complete obliteration and loss of access route. Excessive

proximal transvenous occlusion carries the risk of ineffec-

tiveness, congestion, or hemorrhage due to pressure overload

through the residual shunt.

Cho et al. reported effective treatment strategies based on

angiographic classification via endovascular, percutaneous,

and combined approaches [14]. For type II AVMs, coil em-

bolization via percutaneous or transvenous approaches com-

bined with ethanol injection is recommended. Maxillomandi-

bular AVM frequently presents as type II AVM with domi-

nant outflow drainage into the maxillary or mandibular veins

[15, 16]. Because the dominant outflow veins lie in the

maxillary region of the mandibular bone, coil packing is

mainly performed via the transvenous approach or direct

percutaneous puncture (Fig. 5).

The treatment results in previous reports are variable. The

location, stage, angioarchitecture, treatment strategies, and

risks of head and neck AVMs are highly variable; therefore,

it is difficult to comprehensively discuss treatment out-

comes. In a case series of extracranial AVMs in the head

and neck, the overall recurrence rate of patients treated with

embolization alone was 98%, whereas that of patients

treated with combined embolization and resection was 21%

in stage I and 81% overall [17].

Devices

To achieve better treatment outcomes, clinicians must se-

lect appropriate devices and use them in appropriate situ-
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Figure　5.　A 10-year-old boy with right maxillary arteriovenous malformation.

a, b. Arterial dominant phase of postcontrast CT (a, axial image; b, right anterior oblique view of volume rendering recon-

struction). Dilated feeding arterial branches from the maxillary and facial arteries (white arrowheads) and draining veins 

emptying into the facial, superficial temporal, and maxillary veins surrounding the right maxillary sinus (black arrowheads). 

Markedly dilated vein, indicating a dominant outflow vein, is also observed within the right maxillary bone (a, arrow).

c. A lateral view of the right external carotid arteriogram showing an arteriovenous malformation (AVM) fed by branches 

from the maxillary arterial branches (arrows: infraorbital, descending palatine, and posterior superior dental arteries), trans-

verse facial artery (double arrow), and facial artery (triple arrow). These feeders converge into the dilated vein (dominant 

outflow vein, white arrowheads) on the inferior wall of the maxillary sinus and drain into the facial, superficial temporal, 

and maxillary veins (black arrowheads).

d. Lateral view of the digital radiograph during coil placement. A 6-French guiding sheath (Shuttle sheath, Cook Medical, 

Indianapolis, IN, USA) was placed in the right internal jugular vein, and a 6-French distal access catheter (Cerulean DD6, 

Medikit Co. Ltd., Tokyo, Japan) was navigated into the distal segment of the right facial vein. Two microcatheters (Excelsi-

or 1018, Stryker Neurovascular, Fremont, CA, USA) were parallelly advanced into the dominant outflow vein (arrows). A 

5-French guiding sheath (Axcelguide, Medikit Co. Ltd.) combined with a 5-French balloon catheter (Cello, Santa Rosa, CA, 

USA) was inserted into the right external carotid artery (black arrowhead). A thin microcatheter (DeFrictor Nano, Medicos 

Hirata, Tokyo, Japan) was advanced into the infraorbital artery (white arrowhead). Transvenous coil embolization of the 

dominant outflow vein was performed followed by transarterial glue injection via the right infraorbital and posterior superi-

or dental arteries under arterial flow control.

e. Lateral view of the external carotid artery immediately after transvenous coiling of the dominant outflow vein and tran-

sarterial glue embolization of several feeding arteries. A residual arteriovenous shunt is identified (arrowheads).

f, g. Transvenous 25% glue injection via a microcatheter in the coil cage of the distal segment of the dominant outflow vein.

h. A lateral view of the right external carotid arteriogram immediately after embolotherapy showing complete resolution of 

the arteriovenous malformation.
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ations. The devices used for head and neck embolotherapy

comprise a guiding catheter, distal access catheter (DAC),

microcatheter, and embolic materials. The characteristics and

procedural applications of these devices are described below.

(a) Guiding catheter

A guiding catheter is required to approach the target via

the transarterial or transvenous route. The required charac-

teristics (roles) of the guiding catheter are to support the mi-

crocatheter, have a soft tip that will not injure the normal

vessels, and have an appropriate inner diameter to flush the

heparinized saline and inject sufficient contrast media. For

the treatment of high-flow vascular lesions, flow control is

essential for safe and effective embolization. A balloon guid-

ing catheter equipped with a compliant balloon at the cathe-

ter tip can temporarily stop arterial blood flow at the proxi-

mal segment.

(b) Distal access catheter

The DAC is designed to support the microcatheter, espe-

cially for embolotherapy of very distal vascular lesions with

a tortuous access route [18]. The DAC has a 3.2- to 6-

French-sized flexible shaft and supports the distal navigation

of the microcatheter along a long and tortuous access route

(Fig. 5d). The balloon DAC has a flexible and hydrophilic

shaft that can also be used to support the microcatheter with

balloon flow control (Fig. 5d) (Cello 5F, Medtronic, Irvine,

CA, USA).

(c) Microcatheter

There are many types of microcatheters. The microcathe-

ter was selected on the basis of its appropriate diameter, ac-

tive length, radiopaque marker, and chemical compatibility

with the selected embolic materials. The tip and shaft of the

microcatheter are flexible and soft to prevent vasospasm and

vessel wall injury, especially when treating head and neck

vessels. For the treatment of high-flow arteriovenous fistu-

las, the catheter profile should be suitable for advancing in

the tortuous feeding arteries. In general, 1.2- to 1.5-French-

sized flow-directed and/or floppy-type wire-directed micro-

catheters are favorable.

(d) Embolic materials

Various embolic materials are available for embolotherapy

of vascular lesions of the head and neck. These materials in-

clude particles, liquids, sclerosants, coils, and vascular

plugs. The embolic materials were selected on the basis of

the target vessel diameter, affected segment, flow velocity,

and treatment strategy.

(i) Particles
Particles are injected into the target vessel along with

blood flow to mix with the contrast agent. This embolic ma-

terial is suitable for embolizing various vascular beds when

the microcatheter cannot reach the lesion. Microspheres are

spherical permanent particles with sizes ranging from 40 to

1,200 μm. The optimal size is selected on the basis of the

segment of the vascular bed to be embolized.

Polyvinyl alcohol (PVA) is a permanent embolic material

used worldwide. Unlike the aforementioned microspheres,

PVA has an irregular shape; therefore, care must be taken to

avoid recanalization due to“redistribution,”a phenomenon

in which PVA forms clumps that occlude the proximal

blood vessels and then break apart and distribute to the pe-

riphery. Gelfoam (gelatin sponge particles) is also widely

used as a temporary embolic material and is absorbed within

4-6 weeks after injection [11].

(ii) Liquid embolic material
Liquid embolic material permanently embolizes the filled

segment. This material is mainly used for embolization of

vascular injuries, arteriovenous fistulas, and tumor vessels

and can be used to alter blood flow or embolize portal and

varicose veins. Liquid embolic material is particularly com-

mon in the embolization treatment of AVM because of its

wide embolization effect from the feeder to the drainage

vessels via perifistulous anastomoses.

NBCA has been used in an off-label manner as a liquid

embolic agent for many years but was recently approved for

health insurance in Japan. NBCA is a monomer-type mate-

rial that polymerizes and solidifies when it contacts anion

(−OH) components in blood [19-36]. NBCA was mixed

with the oil-based contrast agent Lipiodol (Guerbet, Paris,

France), and the polymerization time, viscosity, and X-ray

opacity varied depending on the mixing ratio. Because this

material also has adhesive properties, excessive backflow

around the catheter increases the risk of catheter sticking.

Therefore, the catheter should be removed immediately if

backflow is observed around the catheter tip. Furthermore,

NBCA has higher thrombogenicity than another liquid em-

bolic agent, ethylene vinyl alcohol (EVOH), which leads to

progressive and permanent occlusion [37].

EVOH is a copolymer dissolved in dimethyl sulfoxide

and tantalum powder. EVOH solidifies by diffusion of the

dimethyl sulfoxide solution after injection through a micro-

catheter. This material is nonadhesive and can therefore be

injected slowly to penetrate deeply into the distal segment.

In Japan, EVOH is approved as Onyx (Medtronic, MN,

USA) for embolization of intracranial AVMs and dural arte-

riovenous fistulas. The disadvantages of EVOH are that it

has poor thrombogenicity compared with NBCA, the em-

bolic effect is only achieved in fully filled segments, it has

an increased radiation dose due to the need for slow injec-

tion, and the high radiopacity of tantalum powder creates

metallic artifacts that obscure the surrounding vasculature.

Furthermore, EVOH is not suitable for embolization of

high-flow arteriovenous fistulas because of the risk of mi-

gration into the normal venous side.

(iii) Coils and vascular plugs
The metallic coil is an extremely useful embolic material

used to occlude large-diameter vessels. The preferred targets

for coil placement are the fistulous shunt and the dominant

outflow vein close to the shunt. Detachable microcoils are

commonly used to embolize head and neck vessels. Various

detachable microcoils that allow precise and tight coil place-

ment in target vessels have recently become available. The
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Figure　6.　Schematic drawing of potential anastomoses between

the external carotid branches and cerebral arteries at middle and 

posterior cranial fossa (left superolateral view of cranial base).

Maxillary arterial branches and ascending pharyngeal branches

have potential anastomoses with the ophthalmic artery and branch-

es from the internal carotid artery (dotted circles). Branches from

the ascending pharyngeal and occipital artery anastomoses and 

branches from the internal carotid and vertebral arteries (dotted 

circles).

OphA, ophthalmic artery; Rec MA, recurrent meningeal artery;

ILT, inferolateral trunk; MHT, meningohypophyseal trunk; AMbr,

anteromedial branch; ALbr, anterolateral branch; PMbr, postero-

medial branch; PLbr, posterolateral branch; AFR, artery of the fo-

ramen rotundum; Vid a, Vidian artery; MMA ant br, anterior 

branch of the middle meningeal artery; AMA ant br, anterior 

branch of the accessory meningeal artery; pet br, petrosal branch;

CSbr, cavernous sinus branch; APA, ascending pharyngeal artery;

OA, occipital artery

Amplatzer vascular plug (AVP, St Jude Medical, Plymouth,

MN, USA) is used to rapidly occlude extracranial vessels

with medium to large diameters. However, the AVP delivery

system has a large and stiff profile, which may be unsuitable

for treating head and neck lesions. Because metallic materi-

als, coils, and AVPs may cause a mass effect after treatment,

the target vessels should be carefully selected to avoid caus-

ing cosmetic problems or compression symptoms, especially

in the head and neck region.

(iv) Sclerosant
Absolute ethanol is frequently used for embolization

(sclerotherapy) of AVMs. Ethanol should be injected via the

microcatheter or a needle advanced close to the shunting

vessels to avoid necrosis of normal tissue. Polidocanol is an-

other synthetic alcohol used as a sclerosant. This material is

often used as a“polidocanol foam”after mixing with con-

trast media and CO2 or air. However, the thrombogenic ef-

fect of polidocanol is milder than that of absolute ethanol;

therefore, it is generally used for the treatment of superficial

and slow-flowing lesions.

Complications and Their Management

The most common complication of embolization is der-

mal or mucosal ischemic necrosis. This condition is com-

mon when using an ethanol sclerosant, with a reported fre-

quency of approximately 60% [38]. The risk of ischemic ne-

crosis is dependent on the injection volume, injection speed,

and embolized vessel. Physicians should not perform em-

bolization that may lead to wide-ranging occlusion of the

normal vasculature by injecting a wedged, prolonged, and

large volume of liquid embolic material into fine normal

vascular beds. When the target vessel is located beneath the

skin or mucosal layer, the cast of the liquid embolic material

or coil mass may be exposed through the necrotic skin, mu-

cosa, and fragile vessel wall [39-43]. Exposure to these ma-

terials can lead to infectious complications. Therefore, the

target segment of embolization should be carefully selected.

Cerebral infarction is caused by injecting embolic materi-

als into the neural arteries or nutrient vessels of the cranial

nerves, known as the vasa nervorum. These complications

can result in severe neurological impairment. To prevent

cerebral infarction, physicians must pay meticulous attention

to the angiographic findings of the visualization of the neu-

ral arteries. However, the anastomotic channels between the

target arteries and the neural and ophthalmic arteries are not

always shown in conventional angiography. Moreover, the

vasa nervorum is difficult to identify because of the small

diameter of the vessels. These anastomotic channels and

vasa nervorum branching off target arteries may be ob-

scured, particularly in patients with high flow due to the

steal phenomenon. Therefore, it is extremely important to

have detailed knowledge of the functional anatomy of the

head and neck arteries, which can have anastomotic chan-

nels with the cerebral arteries, ophthalmic arteries, and vasa

nervorum (Fig. 6) [2, 12, 44, 45]. Clinicians should avoid

targeting the arteries with these anastomoses.

The use of absolute ethanol as a sclerosant can result in

pulmonary arterial spasm, hemolysis, and cardiocirculatory

insufficiency. The recommended amount of ethanol for one

injection is <0.14 mL/kg, and the total dose should be <0.5

mL/kg or 30 mL. The pulmonary arteries should also be

monitored during ethanol injection [46].

Conclusions

Embolotherapy for head and neck lesions remains chal-

lenging. It is extremely important to perform a detailed as-

sessment of the angioarchitecture and ideal treatment end-

point setting and select appropriate devices. The risks of

complications and their management should also be consid-

ered. Furthermore, understanding the functional anatomy of

the head and neck vessels is essential.
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