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Abstract: Detailed knowledge about the normal anatomy and its variations is a necessity in good
clinical and surgical practice. The case we are reporting here shows a rare configuration origin of the
superior thyroid, lingual and facial arteries arising directly from a pentafurcated common carotid
artery. A fresh frozen latex-infiltrated cadaver was dissected. The superior thyroid artery, the lingual
artery and the facial artery were found to be directly detached from the common carotid artery as
terminations of the five terminal rami variations. The current classifications of anatomical variants

are discussed in detail in relation to this case.
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1. Introduction

Surgical procedures and clinical diagnoses require a deep understanding of the com-
mon and less common anatomical variations of structures located in the surgical field,
particularly in relation to blood vessels. The concept of “normal anatomy” is based on
repeated observations [1]. Detailed knowledge is now more important than ever because
of present and future improvements in surgical procedures. Dissection—although not a
surgical act—is essential and preparatory for an oral and maxillofacial surgeon, whose aim
is to deepen the knowledge of anatomical organization beyond the limits of the operating
field, thus guaranteeing greater safety and a less traumatic surgery. Thus, in situations
where normal anatomical variation could be confusing, a deep understanding of vessel
anatomy is mandatory. During radical neck surgery, the carotid bifurcation (CB) is a sig-
nificant anatomical landmark, which helps to define the plane of dissection [2], and neck
surgery must be planned according to the anatomical pattern of the CB in order to minimize
complications [3].

2. Case Report

A rare configuration of the origin of the carotid artery anterior branch, which can-
not be included in current classifications, was found on the left side of the neck of a
72-year-old man during a routine didactical neck dissection. The educational focus was on
vessels supplying the oral cavity for students at the Sapienza University of Rome, and the
dissection was performed at the ICLO Teaching and Research Center of Verona, Italy.

The cadaver specimen was treated using the “fresh frozen” technique (—20 °C). No
formalin fixation solution was used in order to preserve the tissue features for the in vivo
presentation. A vascular injection fluid (latex) was used to achieve vascular patterns.

In this rare case, the superior thyroid artery (STA), the lingual artery (LA) and the
facial artery (FA) were found to be detached directly from the CCA at the terminal ramus
just before the carotid bifurcation (CB). Thus, we obtained a pentafurcation of the common
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carotid artery with figures resembling a hand (see Figure 1). This pattern has never been
previously reported in the literature as far as we know. The contralateral carotid artery
configuration of the analyzed cadaver specimen is a Natsis type 1.

Figure 1. Pentafurcation variant of the common carotid artery: superior thyroid artery (STA); lingual
artery (LA); facial artery (FA); common carotid artery (CCA); external carotid artery (ECA); internal
carotid artery (ICA); and carotid bifurcation (CB).

Figures 1-4 show the abnormal left CCA and the course of its ventral branches. A
detailed description of the cadaver’s anatomy follows this paragraph.

Figure 2. Dissection of the neck: superior thyroid artery (STA); lingual artery (LA); facial artery
(FA); common carotid artery (CCA); external carotid artery (ECA); internal carotid artery (ICA); and
carotid bifurcation (CB).
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Figure 3. Dissection of the neck: lingual artery (LA); facial artery (FA); common carotid artery (CCA);
external carotid artery (ECA); internal carotid artery (ICA); and carotid bifurcation (CB).

Figure 4. Explanatory illustration of the observed anatomical variant.

The left common carotid artery (CCA) is 9.1 mm in width. It arises from the aortic
arch and continues upwards.

The superior thyroid artery (STA) is 1.8 mm in width and arises from the common
carotid artery (CCA). The distance between the STA and the origin of the left CCA is
118 mm and 28 mm below the CB. The origin of the STA is located at the height of the C3
vertebral body, 3 mm above the posterior margin of the greater horn of the hyoid bone.
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The lingual artery (LA) is 2.1 mm in width and represents the second branch medially
arising from the CCA. It is located between the STA and the facial artery (FA). The distance
between the STA and LA is 10 mm.

The FA and external carotid artery (ECA) are located above the LA. The lingual artery
is anteriorly and superiorly directed, continuing as a frontal course until reaching the
posterior margin of the hyoglossus muscle above the hyoid bone. The LA on the right side
presents the same level of origin.

The facial artery (FA) is 2.9 mm in width and medially detaches from the CCA at a
level of about 2.7 mm upon the lingual artery. Some differences between the right and
left side of the facial artery are noted, especially in the distribution. The origin of the left
FA is at the same level of the right side, but the distribution of the peripheral branches is
different: the left FA crosses the submandibular gland and continues along the internal
wall of the mandible, dividing into two main branches. The absence of the left superior
labial artery and left angular artery is offset by the contralateral rami of the FA.

The external carotid artery (ECA) can be defined as a common trunk of the posterior
auricular, maxillary and superficial temporal arteries. ECA originates at the height of
C2 and starts from the glomus caroticum, above the origin of FA. It presents a width of
3.4 mm. From the CB, it runs parallel to the ICA. The posterior auricular artery is 0.9 mm
in width and continues superiorly along the back of the head. The maxillary artery and
the superficial temporal artery originate 47 mm above the ECA origin from the CCA and
present a width of 2.6 mm and 2.4 mm, respectively. We did not find anomalies of the
posterior auricular, superficial temporal and internal maxillary arteries.

The internal carotid artery (ICA) shows a width of about 4.1 mm. Its course can
be divided into two tracts: cervical and intracranial. The cervical tract does not present
collateral branches and continues upward, posteriorly to the ECA. The styloglossus muscle
and stylopharyngeus muscle separate the ICA from the ECA. Once the cranial cavity is
reached, the intracranial tract starts. No abnormalities were observed on the ICA entrance
in the cranial cavity either.

3. Discussion

As a very rare occurrence, the carotid artery can ascend in the neck without divid-
ing into the two usual branches, and either the external or internal carotid artery can be
absent [4]. Julius A Ogeng’o [5] described some cases where, instead of bifurcating, the
common carotid presents with the variant terminations of trifurcation (31.7%), quadrifur-
cation (5.4%) and pentafurcation (1.4%). The common carotid artery may provide one
or more of the branches, usually derived from the external carotid. In this rare case, the
pentafurcation of the CCA comprises the STA, LA, FA, ECA and ICA. This pattern has
never been described before.

According to the classifications proposed by Natsis et al. and Ozgur et al., the anterior
branches of the external carotid artery (ECA) are classified into four types [6,7]:

I The STA, the LA and the FA originate from separate branches;

II  The STA and the LA share a common thyrolingual trunk;

I The LA and the FA share a common linguofacial trunk;

IV The STA, the LA and the FA originate from a common thyrolinguofacial trunk.

Moreover. Vazquez et al. divided the classification into three subtypes based on the
STA origin [8]:
1.  From the carotid bifurcation (50.2%);
2. From the common carotid artery (26.6%);
3. From the external carotid artery (23.2%).

Once the CCA gives rise to the CB at the level of the thyroid cartilage, the CCA
divides into the ECA and the ICA. Following the CB, the ECA gives rise to its anterior
branches: the STA, the LA and the FA [7]. The anterior branches of the ECA have already
been described by several authors (STA, LA and FA) [7,9-15]. Natsis 2011 and Zumre
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2005 have also described divergences from the ECA in terms of linguofacial trunk (LFT),
thyrolingual trunk (TLT) and thyrolinguofacial trunk (TLFT). A variety of origins for
these anterior branches have been reported in the literature, including their occurrence
either from other carotid arteries or from carotid arterial trunks, but never for the carotid
bifurcation before [16-19]. Kaneko has previously described a case report where the ECA
branches arose directly from the CCA, but the arrangement differed from the one presented
here; there was no external carotid artery, and all the external carotid artery branches were
derived from the internal carotid artery instead [4].

4. Conclusions

This case report documents a very rare variant termination of the CCA and an unusual
arrangement configuration of the anterior branches of the ECA, which cannot be recognized
in the existing classifications.

Due to the wide range of surgical and radiological procedures performed in this area,
the distribution of the ECA, the ICA and their branches are clinically relevant.

Possible anatomical variations are documented and classified by various authors and
are crucial not only in routine planned surgeries, but in emergencies too. Furthermore, the
vascular pattern is important for the evolution and prognosis of oncologic diseases.
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Abbreviations

CB carotid bifurcation

STA superior thyroid artery
CCA common carotid artery

LA lingual artery

FA facial artery

ECA external carotid artery
ICA internal carotid artery
Arteries” dimensions (Width in mm)

9.1 left common carotid artery
1.8 superior thyroid artery

2.1 lingual artery

2.9 facial artery

3.4 external carotid artery

0.9 posterior auricular artery
2.6 maxillary artery

2.4 superficial temporal artery

4.1 internal carotid artery
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