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Abstract

Introduction: The common carotid artery is an important artery of blood supply to head, neck and brain
located in the carotid triangle. Itis also the most important artery responsible for brain stroke. In this
study we observed the branching level of common carotid artery and also whether it is bifurcation or
trifurcation. Method: In the embalmed cadavers, after dissection of neck, we reached carotid sheath and
carotid triangle. Carotid system was then identified along with the vagus nerve. Superior thyroid artery
which is a branch of external carotid artery (mentioned in standard text books of anatomy) was also
noted. Result: Bifurcation of carotid artery was found equally distributed at the level of body of hyoid bone
(32%) and superior border of thyroid bone (32%). In 50% cases superior thyroid artery arose from bifurcation
of carotid artery. Conclusion: Terminology of bifurcation of common carotid artery is now invalid in our
findings too. It is better to say trifurcation of common carotid artery. Superior thyroid artery iscommonly
a branch of common carotid artery. Level of bifurcation is also variable, hyoid must be considered for

localizing the level.
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Introduction

The Common carotid artery is one of the most
important arteries of brain attack. Additionally,
during neck surgeries and carotid angiography
clinicians have to be very careful about the branches
of carotid artery. Common carotid artery (CCA) gives
no branch except two terminal branches in neck
namely external carotid artery (ECA) and internal
carotid artery (ICA). Bifurcation of CCA (CCAD)
occurs at the level of superior border of thyroid
cartilage [1]. Variability in level of origin of ECA and
ICA is remarkable at regional level. Superior thyroid
artery (STA) is known as a branch of ECA since long
[2]. However, variation in origin of STA has been
commonly reported recently [3]. STA may arise from
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proximal part of CCA or at the level of CCAb. Carotid
sinus (CS) is an important structure in close relation
to CCADb, the position of which also keeps changing
with variation in CCAb. Compression of CS during
neck palpation might result in activation of
parasympathetic system and inhibition of
sympathetic nuclei which may lead to syncope [4,5].

Aim of our study is to note the variability of CCAb
location, superior thyroid artery origin, position of
carotid sinus, and relation of vagus nerve with carotid
system in cadavers of Chhattisgarh region.

Material and Method

We took twenty eight hemi-sections of fourteen
cadavers which were donated by family member for
research and teaching purpose to Department of
Anatomy, All India Institute of Medical Sciences,
Raipur, Chhattisgarh. Proper consents were taken
from the family members of donors. Out of twelve
cadavers, three were females and nine were males,
age ranged between 35-80years. After removal of skin,
platysma, fascia of neck we reached anterior triangle.
Sternocleidomastoid was pushed to one side. Level
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of bifurcation of common carotid, origin of superior ~ enough sample size for comparison between male
thyroid artery, carotid sinus position, relation of  and female. Bifurcation of carotid was common at
vagus nerve to carotid system was traced. two levels: at the level of body of hyoid bone and at

Results

Results

the level of superior border of thyroid cartilage.
Superior thyroid artery originated commonly from
bifurcation of CCA (CCAD).

of the study is tabulated. We did not have

Table 1: Various level of bifurcation of common carotid artery in current study and comparing with other studies

S.N. Position Numbers (N=28) Al- Rafiah et al Ambali et al Loetal
1 At the body of hyoid bone 9(32.14%) 25% 42% 6%
2 At greater cornu of hyoid bone 2(7.14%) 15%
3 Above the greater cornu of hyoid bone 2(7.14%) 3.3% -
4 Between hyoid bone and thyroid cartilage 2(7.14%) 18.3% -
5 At superior border of thyroid cartilage 9(32.14%) 48.3% 57% 40
6 At the level of upper half of lamina of 4(14.28%) 5% 1% 39%

thyroid cartilage

Table 2: Comparison of level of origin of superior thyroid artery from common carotid artery

S.N. Study Type l Type Il Type I11 Type IV
From CCAb From CCA From ECA As a common trunk thyrolingual or
thyrolinguofacial from ECA

1 Ozgur (2009) 40% 35% 25% 2.5%
2 Vazquez (2009) 216 49% 27% 23% 0.6%
3 Natsis (2011) 100 49% 12% 39% 3%

4 Al-Rafiah et al (2011) 76.7% 18.3% 3.3% 1.7%
5 Current Study 50% 25% 21.4% 3.6%

Table 3: Distribution of relation of vagus nerve with carotid system

S.N. Relation of vagus with carotid system Percentage %
1 Dorsolateral 64.28%
2 Dorsal 25%
3 Dorsomedial 10.7%

Fig. 1: Different levels of bifurcation of common carotid artery a. In between levels
of thyroid cartilage and hyoid bone, b. At the level of hyoid bone; * bifurcation
point, **level of hyoid bone, *** level of thyroid
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Table 4: Distribution of situation of carotid sinus

S.N. Presence of Carotid sinus Percentage
1 At bifurcation 64.28%
2 AtICA 25%
3 At both ICA & Bifurcation 10.7%

2 . o
%J’«.

bifurcation as trifurcation, c. from external carotid artery

Discussion

Carotid system stroke is responsible for disabling
paralysis in a significant number of patients. This is
equally important in cadavers as embalming of
cadavers through carotid system is one of the
routinely used procedures. Hence, the level of division
of CCA is of paramount significance as variation in
level of CCAb may result in significant variation in
related structures as well. The CCAb level has been
discussed in Table 1. In our study, we observed level
of CCAb to be both at the level of body of hyoid bone
as well as at the level of superior border of thyroid
cartilage in almost equal proportion of cases (Figure
1). It implies that the level of hyoid is also equally
important while doing carotid angiography and
carotid embalming. As per one of the previous studies,
the incidence of higher level of bifurcation was
relatively low in the south Indian population
(11.25%)[6]. Al-Rafiah et al [7] also found the
bifurcation above the level of thyroid cartilage in 46.6%
cases. Out of which, 25% cases were located at the
level of hyoid. Ambali et al [8] also reported nearly
similar findings. Lo et al [9] also found bifurcation at
the level of hyoid in 21% cases. In these cases,

Fig. 2: Different levels of origin of superior thyroid artery a. from common carotid artery, b. from common carotid artery

bifurcation point is closely related to the hypoglossal
nerve. An unusual case of bilateral intrathoracic
bifurcation has also been described in a patient with
Klippel-Feil anomaly by Gailloud et al (2000) [10].
These findings suggest that the older concept of CCA
bifurcation level at the superior border of thyroid
cartilage now needs revision. Now, it extends from
thyroid cartilage to hyoid cartilage. The cause for this
shiftin branching level is still obscure. In current study
branching level was noted above the superior border
of thyroid in 53.56% cases.

In our study, in almost 50% cases the CCAs had
trifurcation and superior thyroid artery was found to
be arising from CCAb (Table2, Figure 2). The findings
of the current study was less than finding of Al-Rafiah
et al, (76.07%) [7], Hayashi et al, (70%) [11] while it
was more than the findings of Lucev etal (47.5%) [12]
and Ozgur et al (40%) [13]. Vazquez et al [14] and
Natsis et al [3] found the same in 49%. A new concept
of trifurcation of common carotid is strongly evident
in the present study as well as in the studies by Natsis
etal, 2011[3], Al-Rafiah et al [7], Hayashi et al [10]. It
may be because of regional variation. The STA origin
from CCA was found in 10-48% of the cases [1,12,15].
In Indian study, STA was found to be a branch of
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CCA including CCADb in 21% by Anitha et al [16],
35.14% cases by Sanjeev et al [17]. This frequent
variation in origin of STA must be kept in mind
because it is ligated during thyroidectomy by
surgeons. In current study, 64.28% cases were found
to have classical relationship between carotid system
and vagus in carotid sheath, dorsal in 25% cases and
dorsomedial in 10.7% cases (Table 3). In current study
presence of carotid sinus at bifurcation was in 64 %
(Table 4). The CS extended to internal carotid artery
in 11% cases or confined to ICA in 25%.

Conclusion

In current study we found the level of thyroid
cartilage and hyoid bone equally important with
respect to bifurcation of common carotid artery. Origin
of superior thyroid artery is also variable and it arose
commonly from common carotid artery in the neck as
trifurcation which must be considered by surgeons
and radiologists. We think that the standard textbooks
need to include these findings as it has been confirmed
by many studies.
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