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ABSTRACT 

Background: Commonly, arterial anatomic variants are reported as single entities. However, 

different such variants can occur in a single patient.  

Materials and methods: During a retrospective study of computed tomography angiograms 

of 52 adult patients, two cases were found with unilateral maxillofacial trunks. In each case 

different other anatomic variants were documented. 

Results: The maxillofacial trunk in the first case was associated with bilateral posterior kinks 

of the internal carotid artery which passed beyond the transverse processes of the atlas 

vertebra and indented and displaced the internal jugular veins. Common carotid origins of the 

superior thyroid arteries were found, as well as a high origin of the contralateral facial artery. 

In the second case a plethora of variants were associated with a unilateral maxillofacial trunk: 

(1) direct occipital-vertebral arterial anastomosis; (2) ipsilateral atresia of the distal vertebral 
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artery and of the A1 segment of the anterior cerebral artery; (3) bilateral atresia of posterior 

communicating arteries; (4) linguofacial and labiomental trunks; (5) terminal trifurcation of 

the external carotid artery. 

Conclusions: The arterial anatomical variants of the head and neck should be carefully 

documented prior to specific surgical and interventional procedures, as well as for 

understanding the compensatory anatomical pathways of circulatory insufficiencies. 

Key words: vertebral artery, carotid artery, circle of Willis, maxillary artery, facial 

artery 

 

INTRODUCTION 

The external (ECA) and the internal (ICA) carotid arteries are the terminal branches of 

the common carotid artery (CCA), leaving it in the carotid triangle of neck [32], typically at 

the level of the upper border of the thyroid cartilage.  

The ECA further sends off its collateral branches: the superior thyroid artery (StA), 

lingual artery (LA), facial artery (FA), ascending pharyngeal artery (APA), occipital artery 

(OA) and posterior auricular artery (PAA). Commonly, the ECA divides terminally into the 

maxillary (MA) and superficial temporal (STA) arteries. Rarely, the ECA could trifurcate 

terminally, the third added branch being either the middle meningeal artery (MMA), or the 

transverse facial artery (TFA) [31]. 

Different common trunks could result after the fusion of the ECA branches, such as the 

thyrolingual, linguofacial and thyrolinguofacial trunks [4,20]. The maxillofacial trunk (MFT) 

is an extraordinary arterial variation in man [28]. Although few authors were quoted by 

Pretterklieber et al for listing this last arterial variation, they did not provide supportive 

evidence [4,15]. In the online “Illustrated Encyclopedia of Human Anatomic Variation” 

Bergman, Afifi and Miyauchi documented that the origin of the MA is constant and very 

rarely it leaves the FA to course upwards into the infratemporal fossa [3].  

The posterior cerebral circulation is supplied by the vertebrobasilar system of arteries. 

The vertebral arteries (VAs) commonly join in the posterior cranial fossa to form the basilar 

artery (BA). This later supplies the circle of Willis, as the ICAs also do. Cerebral 

insufficiencies could result if anatomical variant lead to an incomplete circle of Willis, but 

they could be compensated by ECA-to-VA anastomoses.   
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It was therefore aimed at documenting a retrospective lot of CT angiograms for the MFT 

variant and whether, or not, other anatomic variations are associated with it. 

 

MATERIALS AND METHODS 

The anatomic variations reported here were found during a retrospective study of 

computer tomography angiograms from 52 adult patients, a 68 y.o. female patient (Case #1) 

and a 57 y.o. male one (Case #2). For the computed tomographic studies an iodine 

radiocontrast agent (Ultravist 370 mg/ml) was injected in the brachial vein, followed by 20 ml 

saline medium. The computed tomography was performed with a 32-slice scanner (Siemens 

Multislice Perspective Scanner), using a 0.6 mm collimation and reconstruction of 0.75 mm 

thickness with 50% overlap for multiplanar, MIP, and 3D volume rendering technique [31]. 

The arterial variants were documented with the Horos software. The research was conducted 

ethically in accordance with The Code of Ethics of the World Medical Association 

(Declaration of Helsinki). Informed consent for anonymous use of the data with scientific 

purposes was signed by patients. The manuscript was tacitly approved by the responsible 

authorities where the work was carried out.   

 

RESULTS 

Two of the 52 cases (3.8%) presented each the exceptionally rare arterial variation – 

unilateral MFT. Moreover, in each case different other rare variations were found and are 

listed in Table 1. 

 

Case #1 – Left maxillofacial trunk 

In this first case, the right CCA bifurcation was posterior to the tip of the greater horn of 

the hyoid bone, at 1.28 cm deep to the gonial angle (fig.1), at the level of the 3rd cervical 

vertebra. Prior to its bifurcation the CCA was sending off the StA, which originated above the 

greater horn of the hyoid bone and coursed inferiorly, over that bone. Immediately as the 

respective ECA left the carotid bifurcation it gave off from its anterior side the LA of which 

initial segment was coiled and continued inferiorly towards the greater horn. Above the origin 

of the LA, at the level of the 2nd cervical vertebra, three major vessels had parapharyngeal 

posterior kinks, folded into each other: the ECA, ICA and the internal jugular vein (IJV) 
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(fig.1). These kinks were at 1.78 cm postero-medial to the mandibular ramus, and the kinks of 

the ICA and IJV were posterior to the frontal plane of the transverse processes of the axis 

vertebra. From the ECA’s posterior kink left a posterior branch – the OA, and an anterior one 

– the FA. The FA originated at 2.18 cm postero-infero-medially to the mandibular foramen. 

Then, the FA turned laterally in front of the styloglossus muscle and further descended infero-

laterally between the styloglossus and the medial pterygoid to reach the inferior border of the 

mandible. In that course the FA was placed between the parotid and submandibular glands. 

Above the anterior loop of the FA was an anterior loop of the ECA which turned laterally also 

in front of the styloglossus and gave off the PAA. After the PAA emerged the medial side of 

the ECA it ascended on its inner side. The ECA continued in the retromandibular fossa and 

bifurcated terminally postero-medial to the mandibular neck into the STA and MA. The MA 

coursed into the infratemporal fossa deep to the inferior head of the lateral pterygoid muscle. 

On the left side (figs.2 and 3) the CCA bifurcated postero-superiorly to the tip of the 

respective greater horn of the hyoid bone, at the level of the 3rd cervical vertebra. The StA left 

the anterior side of the CCA, prior to its bifurcation. At 35 mm distally from its origin, the left 

ECA sent off a posterior branch – the OA, a medial one – the APA, and an anterior one – the 

LA. Then the ECA continued vertically for another 59 mm, being located antero-medially to a 

large posterior kink of the ICA which, in turn, was folded into the medial side of the IJV to 

get posterior to the frontal plane through the transverse process of the 2nd cervical vertebra. 

The left ECA divided terminally into the STA and MFT at 1.47 cm deep to the gonial angle. 

The STA initially looped anteriorly in the parapharyngeal space, then it continued posteriorly 

and passed behind the os stylo-hiale to enter the parotid space. At that level the STA gave off 

the PAA.  

The MFT looped anteriorly and then reached laterally the medial pterygoid muscle to 

bifurcate into an ascending branch – the MA, and a descending one – the FA. The MA 

ascended posterior to the medial pterygoid muscle, on the medial side of the posterior 

mandibular border. Above the medial pterygoid muscle the MA reached the inferior head of 

the lateral pterygoid muscle and continued deep to it with a normal course.  

 

Case #2 – Right maxillofacial trunk 

In the second case reported here there were found different unilateral combinations of 

anatomic variants.  
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On the left side the CCA had a high terminal bifurcation, which was at mid distance 

between the greater horn of the hyoid bone and the angle of mandible, at the level of the C3-

C4 disc. From that bifurcation left off the StA. From the ECA first left the APA. Then the 

ECA sent off an anterior linguofacial trunk and the posteriorly directed OA, and continued 

deep to the gonial angle where it gave off the PAA. Then it passed beneath the tip of the 

styloid process with a medio-lateral course, to continue lateral to it till it reached the postero-

lateral side of the neck of mandible (fig.4). Here it trifurcated terminally into the STA, MA 

and TFA (fig. 4). The OA continued towards the occipital region where it sent off the 

descending branch. That branch further continued with a thinned and kinked anastomotic arch 

which joined the left VA into the intervertebral space between the transverse processes of the 

2nd and 3rd cervical vertebrae (fig. 4).  The VA was further observed in the posterior cranial 

fossa and was noticed the aplasia of its distal segment (fig.5). The left VA was not 

contributing to the BA. Instead, it continued as left posterior inferior cerebellar artery (fig. 5). 

When the circle of Willis was carefully observed it was also noticed the aplasia of the A1 

precommunicating segment of the left anterior cerebral artery (ACA) (fig. 5). The posterior 

communicating arteries were also absent. Therefore, the respective circle of Willis appeared 

incompetent.  

On the right side the CCA had also a high terminal bifurcation, at the level of the C3-C4 

disc. Such as on the opposite side the StA left the CCA bifurcation. Then, from the right ECA 

were leaving the LA and the OA (fig.6). The LA’s initial segment was coiled medially to the 

initial segments of the ECA and ICA. Then, the ECA divided terminally immediately beneath 

the gonial angle into an anterior MFT and the STA (fig. 7).  

On that side was found an os cerato-hyale located beneath the tip of the styloid process 

(fig. 6). The STA crossed posteriorly that os cerato-hyale and continued laterally posterior to 

the mandibular ramus, crossing it at 1.13 cm above the gonial angle. It sent off the PAA and 

ascended laterally to the posterior border of the mandibular ramus (fig. 7), behind the 

masseter muscle, with the superficial temporal vein on its lateral side. The STA gave off the 

TFA which ascended on masseter at the level of the mandibular notch and coronoid process. 

The STA continued laterally to the neck of mandible, covered by the superficial part of the 

parotid gland. It further ascended over the temporomandibular joint and posterior zygomatic 

root in the temporal region. The STA divided terminally at pterion into the frontal and parietal 

branches. 
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The respective right MFT trifurcated at the tip of the os cerato-hyale into inferior, middle 

and superior branches (fig.6). The inferior one was a glandular submandibular artery. The 

middle one was an ascending MA. The superior one was the FA. The FA initially descended 

below the inferior border of the mandible then it continued laterally to the body of mandible 

where it sent off a labiomental trunk (fig.8). The MA had an initial ascending course, first 

being posterior to the medial pterygoid muscle, then passing through it to reach the sulcus 

colli postero-superior to the mandibular foramen, at the inferior border of the lateral pterygoid 

muscle. From this level it continued superficially to the lateral pterygoid with a normal 

antero-superior course, intermingling with veins of the pterygoid plexus (fig.7).  

When the right ICA was observed above the skull base (fig. 5) was noticed that the A1 

segment of the right ACA was sending the A2 segments of both ACAs. The left pericallosal 

artery was leaving the A2 segment of the left ACA immediately after this latter originated 

from the A1 segment of the opposite ACA. 

 

DISCUSSION 

The embryonic maxillofacial trunk  

During embryogenesis of the pharyngeal system six paired aortic arches develop 

bilaterally between primitive ventral and dorsal aortae [21]. The dorsal remnants of the first 

embryonic aortic arch coalesce with the hyoid artery which emerges the second aortic arch to 

form the hyostapedial artery [31]. From that latter emerge the primitive supraorbital artery 

and the embryonic maxillofacial trunk [31]. This embryonic trunk will give rise to infraorbital 

and mandibular branches and ultimately connects to the ECA, which is a derivative of the 

ventral aortic system [21,31]. Commonly, the embryonic maxillofacial trunk becomes the 

definitive MA [25]. The primitive FA arises from the ECA and it could be speculated here 

that if the ECA origin of the FA glides cranially on the primitive maxillofacial trunk, the adult 

MFT would result. On other hand, if the primitive maxillofacial trunk, which is a dorsal aortic 

derivative, fuses with the FA bud, and not with the primitive ECA, it could also result the 

adult MFT. Nevertheless, if the initial segment of the definitive MA fails to insert on the 

ECA, it could be replaced by the ascending palatine artery from the FA, as documented in 

[28].  
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The maxillofacial trunk in human adult 

The adult MFT appears as the common trunk of ECA origin of the MA and FA. This is 

different of the embryonic maxillofacial trunk which is the primordium of the definitive MA. 

Quain (1844), quoted in [28], was seemingly the first who reported an adult MFT, which was 

found once in 302 cases [29].  

Pretterklieber et al reported a case with bilateral MFTs which were dissected in an 88 y.o. 

adult male. The MA had, such as in the two cases reported here, two parts: an ascending one, 

followed by a pterygoid one. Dissections allowed the observation that the ascending part of 

the MFT-emerged MA ran straight upwards, covered by the posterior margin of the 

mandibular ramus and by the medial pterygoid muscle; further, the MA pierced that muscle 

between a tendinous dorsal and a fleshy ventral portion, to continue within the infratemporal 

fossa. On both sides the pterygoid part of the variant MA coursed deep to the inferior head of 

the lateral pterygoid muscle. In the present study, while in Case #1 the MA ran deep to the 

lateral pterygoid muscle, in case #2 it was superficial to the respective muscle.  

Different from humans, the MFT is a common phylogenetic trait and is a common 

finding in lagomorphs with extremely enlarged medial pterygoid and masseter muscles [28]. 

Therefore, a MFT in man should not be regarded as an atavism but as an ontogenetic 

adaptation of the arterial anatomy to enlarged masseter and medial pterygoid muscles [28]. 

 

The linguofacial trunk 

The linguofacial trunk is a well-known possibility of variation in which the LA and 

FA could emerge from the ECA [12]. The incidence of the linguofacial trunk has been 

reported being 7% [2], 7.5% [26], 10% [5], 18% [20], 20% [7,40], or 21% [24]. 

 

The labiomental trunk 

The anatomy of the FA was recently reviewed, being documented that the inferior labial 

a. it either branches at the cheilion and courses long the vermilion border of the inferior lip, or 

it branches below the cheilion and courses along the labiomental crease as an horizontal 

labiomental artery [17], such as in the Case #2 reported here. The inferior labial artery and the 

horizontal labiomental artery are the main arteries used in the lower lip pedicle [18]. 
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Kinked internal carotid arteries 

As Paulsen et al documented, in most descriptions the cervical part of the ICA runs a 

straight course to the base of skull [27]. However, in 12/282 preparations (4.2%) kinks of the 

ICA were found [27]. These were documented for their relation with the pharyngeal wall, 

being found that in female patients the ICA kinks come in relation with the pharyngeal wall in 

3.33% of cases [27]. Details on the uni- or bilateral evidence of such kinked ICAs were 

blurred by the material and methods that were used [27]. In Case #1 were found bilaterally 

symmetrical antero-posterior kinks of the ICAs which were extended posterior to a frontal 

plane through the transverse processes of the atlas vertebra. Moreover, they were either 

indenting medially, or displacing posteriorly the adjacent IJV. Such morphological variant 

brings the ICA and the IJV posterior to the vertebral vessels, this being important in spine and 

back surgery. As kinking of an artery is the angulation of arterial segments, it is often 

associated with stenosis [39]. A kinked ICA could be clinically significant and cause cerebral 

infarction [39]. Few reports detailed previously the IJV extrinsic compression caused by ICA 

compression [19]. The IJV stenosis is characterized by a series of non-specific symptoms 

determined by blood flow obstruction [19].  

 

Incompetent circle of Willis 

As in Case #2 the A1 segment of the left anterior cerebral artery, as well as both, left 

and right, posterior communicating arteries were also absent, the circle of Willis was regarded 

as an incompetent one. To that unfavourable anatomical disposition was added the distal 

aplasia of the left VA (fig.9).  

 

Aplasia of the A1 segment of the anterior cerebral artery and bilateral aplasia of the 

posterior communicating artery 

The aplasia of the A1 segment of the left anterior cerebral artery was found in Case #2. 

Thus both distal parts of the anterior cerebral arteries were supplied from the contralateral 

ICA. This is a rare finding, but the most frequently observed variation of the anterior cerebral 

artery [37]. Lippert and Pabst indicated this variant to occur in 10% of cases [20], Carels et al 

found it in 10.5% [6], but Uchino et al (2006) observed it in just 5.6% of cases [37].  

Lippert and Pabst also indicated an incidence of 10% of the bilateral aplasia or 

hypoplasia of both posterior communicating arteries [20]. The bilateral posterior 
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communicating artery atresia was listed as a variation in the configuration of the circle of 

Willis by Jinkins [14].  The unilateral aplasia of the posterior communicating artery was 

found in 3.5% of cases [9]. Alpers et al reported a prevalence of 0.6% of the unilateral 

absence of the posterior communicating artery [1]. Saeki and Rhoton [33] credited Alpers et 

al for the incidence of the absent posterior communicating but in “Bergman’s Comprehensive 

Encyclopedia of Human Anatomic Variation” this anatomic variation was attributed to Saeki 

and Rhoton [4]. As it appears, in Bergman’s Encyclopedia the possible bilateral absence of 

the posterior communicating arteries was not documented.  

 

Distal aplasia of the vertebral artery 

Interestingly, on the side with the occipital-vertebral anastomotic channel (Case #2) the 

distal part of that left VA was aplastic, thus it was not contributing to the formation of the BA, 

but it ended supplying the posterior inferior cerebellar artery. Such an unilateral aplastic distal 

VA was reported with a incidence of 4.6% in asymptomatic persons by use of magnetic 

resonance imaging, while it has been reported as 0.2% of cases after use of cerebral 

angiography [23].  

 

The occipital-vertebral arterial anastomosis  

In the 4-5 mm embryos a pair of neural arteries supply the hindbrain and anastomose 

with the ICA system through trigeminal, otic, hypoglossal and proatlantal arteries [8]. These 

are ventro-dorsal anastomotic arteries or cervical somatic arteries [16]. The proatlantal 

(cervical somatic) arteries persist until the VAs develop [8]. Two types of proatlantal arteries 

are described: Type 1, when the proatlantal artery arises from the ICA and courses above the 

atlas vertebra to enter the foramen magnum and join the VA, and Type 2, which leaves the 

ECA and joins the VA outside the skull [8]. Different possibilities of regression of the 

proatlantal arteries determine the variation of the OA origin, either from the ECA, or from the 

ICA, or from the VA [16,36,38].  

In the present study was found, among other variations, an anastomotic channel between 

the descending branch of the OA and the VA in the 3rd intervertebral space (C2-C3 space). 

This should not be unusual, as in the anatomical and neuroradiological literature is admitted 

that the OA and VA are anastomosed, usually by muscular anastomotic channels [16].  



10 
 

According to Lasjaunias et al, from the ascending (cervico-occipital) portion of the OA 

two posterior muscular branches arise and project in the 2nd and 3rd intervertebral spaces, 

respectively [16].The branch of the 2nd space anastomoses with the VA by an anastomotic 

channel of the 2nd space [16]. Further, from the horizontal (occipital) portion of the OA arise: 

(a) a direct anastomotic channel of 1st space, which anastomoses with the VA in that 

atlantooccipital space and (b) a posterior arch (descending branch) that anastomoses with the 

anastomotic channel of the 2nd space.  

Therefore, the anastomotic channel that was found here uniting the descending branch of 

the OA with the VA in the 3rd space appears as a novel finding to be added to the 

morphological pattern that was suggested by Lasjaunias et al (fig.9).  

If the occipital-vertebral anastomotic channel of the 3rd intervertebral space is regarded as 

a part of a general arterial picture (fig.10) it appears that it could play a certain role in 

supplying the ipsilateral middle cerebral artery with blood from the VA, thus it compensates 

the ipsilateral absent posterior communicating artery. However, on the opposite side the 

arterial anatomy indicates that the VA supplies both posterior cerebral arteries and the ICA 

supplies the ipsilateral middle and anterior cerebral arteries, as well as the contralateral 

anterior cerebral one.  

Richter found in 25/30 cases segmental branches from the VA to the muscles of the neck 

[30], which supports the theory of Lasjaunias et al. Richter observed filling of the OA that 

occurred once during vertebral angiography [30]. Additionally he observed in two cases of 

ICA thrombosis the possibility of a compensatory occipital-vertebral flow [30]. In such a case 

with ICA thrombosis, Richter found multiple small occipital-vertebral connections [10]. 

Schechter observed in a retrospective study of 1000 cerebral angiograms just 8 cases with 

occipital-vertebral anastomosis [34]. This author demonstrated on angiograms small 

anastomotic pathways linking the vertebral system with the descending branch of the OA and 

discussed they can function in either direction, carotid-to-vertebral or vertebral-to-carotid 

[34]. Occipital-vertebral anastomoses built-up by muscular branches of the 2nd and 3rd 

intervertebral space ensured an ipsilateral ECA supply of the cerebral circulation in a case 

with occluded ICA [13]. The anastomotic channel of the 3rd space was also tortuous, such as 

in the present report.   

Anastomoses of the carotid and vertebrobasilar systems exist or become apparent in 

different pathological conditions (occlusions, arteriovenous malformations) [13]. The 
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possibility for the occipital-vertebral anastomoses being constitutive was supported by a series 

of four cases with such direct anastomoses in the 1st (atlantooccipital space), when just two of 

these were associated with VA occlusion, the other two being not related neither to ECA, nor 

to VA occlusion [35]. Rarely, the occipital-vertebral anastomosis is symptomatic (syncope, 

vertebrobasilar insufficiency) due to a vertebral steal phenomenon through the anastomotic 

channel [11]. The occipital-vertebral anastomoses are infrequently visualized on 

angiographies, although they are not uncommon [22]. In the 2nd case reported here the 

occipital-vertebral anastomosis was seemingly of benefit to compensate the aplasia of 

different arterial suppliers of the circle of Willis.  

 

List of Abbreviations 

ACA – anterior cerebral artery 

APA – ascending pharyngeal artery 

BA – basilar artery 

CCA – common carotid artery 

ECA – external carotid artery 

FA – facial artery 

ICA – internal carotid artery 

IJV – internal jugular vein 

LA – lingual artery 

MA – maxillary artery 

MFT – maxillofacial trunk 

MMA – middle meningeal artery 

OA – occipital artery 

PAA – posterior auricular artery 

STA – superficial temporal artery 

StA – superior thyroid artery 

TFA – transverse facial artery 

VA – vertebral artery 
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Table 1. Anatomic variations encountered in the 2/52 cases found with maxillofacial trunks. 

U – unilateral; B – bilateral; ICA – internal carotid a.; IJV – internal jugular vein; StA – 

superior thyroid a.; CCA – common carotid a.; CB – common carotid a.bifurcation; ECA – 

external carotid a.; VA – vertebral a.; ACA – anterior cerebral a.; STA – superficial temporal 

a. 

 

Anatomic variation Case #1 Case #2 

maxillofacial trunk U U 

ICA folded into the IJV B - 

CCA origin of the StA B - 

os stylo-hyale B - 

high origin (C2) of the facial a. U - 

CB origin of the StA - B 

os cerato-hyale - B 

occipital-to-vertebral arterial anastomosis - U 

terminal trifurcation of the ECA - U 

aberrant course of the STA   

aplasia of the distal segment of the VA - U 

aplasia of the A1 segment of the ACA - U 

aplasia of the posterior communicating artery - B 

linguofacial trunk - U 

labiomental trunk - U 

 

Figure 1. Three dimensional volume renderization, infero-medial view, right side (case #1). 

1.superficial temporal a.; 2.middle meningeal a.; 3.maxillary a.; 4.os stylo-hyale; 5.posterior 

auricular a.; 6.facial a.; 7.external carotid a.; 8.occipital a.; 9.posterior kink of the internal 

carotid a.; 10.coiled lingual a.; 11.origin of the superior thyroid a.; 12.greater horn of the 

hyoid bone; 13.common carotid a.; 14.internal jugular v. 

 

Figure 2. Three dimensional volume renderization, postero-infero-lateral view, left side. The 

maxillofacial trunk (case #1). 1.maxillary a.; 2.facial a.; 3.lingual a.; 4.greater horn of the 

hyoid bone; 5.superficial temporal a.; 6.middle meningeal a.; 7.os tympano-hyale; 8.posterior 
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auricular a.; 9.occipital a.; 10.atlas vertebra; 11.vertebral a.; 12.posterior kink of the internal 

carotid a.; 13.maxillofacial trunk; 14.internal jugular v.; 15.os stylo-hyale.  

 

Figure 3. Three dimensional volume renderization, infero-medial view, left side. The 

maxillofacial trunk (case #1). 1.middle meningeal a.; 2.superficial temporal a.; 3. os stylo-

hyale; 4.posterior auricular a.; 5.ascending pharyngeal a.; 6.internal jugular v.; 7.posterior 

kink of the internal carotid a.; 8.tip of the greater horn of the hyoid bone; 9.origin of the 

superior thyroid a.; 10.common carotid a.; 11.maxillary a.; 12.lingual a.; 13.maxillofacial 

trunk; 14.facial a. 

 

Figure 4. Three dimensional volume renderization, infero-lateral view, left side (case #2). 

The occipital-to-vertebral anastomosis. Terminally trifurcated external carotid artery. 

Linguofacial arterial trunk. 1. transverse facial a.; 2.internal carotid a.; 3.occipital a.; 

4.linguofacial trunk; 5.facial a.; 6.external carotid a.; 7.lingual a.; 8.superior thyroid a.; 

9.superficial temporal a.; 10.styloid process; 11.internal jugular v.; 12.descending branch of 

the occipital a.; 13. occipital-to-vertebral arterial anastomosis; 14.vertebral a.; 15.maxillary a. 

 

Figure 5. Three dimensional volume renderization, superior view of the skull base (case #2). 

Aplasia of the A1 segment of the left cerebral artery. Aplasia of the left distal vertebral artery. 

1.left pericallosal a.; 2.left anterior cerebral a.; 3.left internal carotid a.; 4.left middle cerebral 

a.; 5.dorsum sellae; 6.left posterior cerebral a.; 7.left superior cerebellar a.; 8.basilar a.; 9.left 

posterior inferior cerebellar a.; 10.left vertebral a.; 11.right anterior cerebral a.; 12.right 

internal carotid a.; 13.A1 segment of the right anterior cerebral a.; 14.right middle cerebral a.; 

15.right posterior inferior cerebellar a.; 16.right vertebral a. 

 

Figure 6. Three dimensional volume renderization, anterior view, right side. Origin of the 

maxillofacial trunk (case #2). 1.coronoid process; 2.superficial temporal artery; 3.maxillary a.; 

4.facial a.; 5.submandibular a.; 6.maxillofacial trunk; 7.common carotid a.; 8.pterygoid 

plexus; 9.internal carotid a.; 10. styloid process; 11.internal jugular vein; 12.pharyngeal 

plexus; 13. os cerato-hyale; 14.vertebral a.; 15.lingual a.; 16.superior thyroid a.; 17.greater 

horn of the hyoid bone. 
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Figure 7. Three dimensional volume renderization, postero-infero-lateral view, right side. 

Origin of the maxillofacial trunk (case #2). 1.internal carotid a.; 2.styloid process; 3.posterior 

auricular a.; 4.occipital a.; 5.vertebral a.; 6.internal jugular vein; 7.transverse facial a.; 

8.superficial temporal a.; 9.maxillofacial trunk; 10.facial a.; 11.lingual a. 

 

Figure 8. Three dimensional volume renderization, infero-lateral view, right side (case #2). 

The labiomental trunk. 1.superficial temporal a.; 2.superficial temporal v.; 3.occipital a.; 

4.internal jugular v.; 5.facial a.; 6.transverse facial a.; 7.facial v.; 8.labiomental trunk. 

 

Figure 9. Drawing of a left lateral view updating the occipital-vertebral anastomotic pattern 

of Lasjaunias et al. 1.occipital a.; 2.vertebral a.; 3.posterior muscular branch of the 2nd 

intervertebral space; 4. posterior muscular branch of the 3rd intervertebral space; 

5.anastomotic channel of the 1st (atlantooccipital) space; 6.anastomotic channel of the 2nd 

space; 7.posterior arch of Lasjaunias; 8.descending branch of the occipital a. (Nomina 

Anatomica); 9.anastomotic channel of the 3rd space (Case #2). 

 

Figure 10. Diagram of the arterial variation (superior view) in Case #2. The ipsilateral 

vertebral-to-middle cerebral artery pathway is indicated with arrows. 1.left common carotid 

a.; 2.left; 3.left internal carotid a.; 4.left occipital a.; 5. occipital-vertebral anastomotic channel 

of the 3rd intervertebral space; 6.left vertebral a.; 7.right vertebral a.; 8.posterior inferior 

cerebellar arteries; 9.basilar a.; 10.right posterior cerebral a.; 11.left posterior cerebral a.; 

12.left middle cerebral a.; 13.right middle cerebral a.; 14.right anterior cerebral a.; 15.left 

anterior cerebral a. Thin lines indicate the aplastic arteries: (a) distal left vertebral a.; (b, b’) 

posterior communicating arteries; (c) left A1 segment of the anterior cerebral a. 

 






















