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ABSTRACT

Introduction: clinical examination and surgical procedures require the
knowledge of anatomical peculiarities of a complex area such as neck, espe-
cially if the anomalies in develoment of vascular system may occur.

Aim: to investigate the mutual relation of the initial parts of the internal ca-
rotid artery and the external carotid artery, as well as the height of crossing
of these blood vessels.

Patients and methods: we evaluated 50 patients referred to diagnostic
center of the PZU ,Medicom" Zenica, by using of magnetic resonance imag-
ing (MRI) of the neck.

Results: External carotid artery is placed medially and goes to the frontal
side of the internal carotid artery in 90% cases. In 7% of cases the right
internal carotid artery is placed laterally from the internal carotid artery.
Divergent position, where the internal carotid artery (medially) and the ex-
ternal carotid artery go away from each other, was found in 1% of cases. We
also found that the internal carotid artery and external carotid artery cross
approximately 3.04 cm above the bifurcation (at right 3.05 cm and at left
3.12 cm) and the height of the crossing varies from 1.3 cm to 4.2 cm (at right
1.3 cm to 4.2 cm, and at left 1.5 cm to 4.1 cm). The height of crossing is sym-
metric in 18% of cases. Reversal of the position of the external and internal
carotid arteries was found in 7% cases.

Conclusion: The possibility of an inversed disposition of the internal and
external carotid arteries must be held in mind when performing arterial
ligatures in the carotid triangle, to avoid damage to the internal carotid ar-
tery or haemorrhagic accidents.

Keywords: external carotid artery, internal carotid artery, anatomy, varia-
tions

INTRODUCTION

the external and internal carotid artery in 10-15% of
cases. Safe and efficient hemostasis in the cases with
abundant bleeding of maxilofacial and nasopharyngeal

Knowledge on the anatomical variations of the blood
vessels is necessary for the correct interpretation of
results obtained by means of different radiographical
techniques, mainly because of the significant rates of
the occurrence of variations and anomalies. Patients
having anatomical anomalies and variations are more
exposed to artery aging and earlier appearance of cere-
brovascular diseases.! Insufficience of cerebral vas-
cularisation is caused by morphologic anomalies in

region also requires detailed knowledge of the local
anatomy.??

In the classic anatomy textbooks, it is described that
initial part of the external carotid artery is placed me-
dially and in the front of the internal carotid artery,
but in the height of the angulus mandibulae (mandible
angle) it crosses the internal carotid artery and reaches
its outer side. Variations of mutual positions of these
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Figure 1. External carotid artery is placed medially from
the internal carotid artery and crosses it in frontal side.

blood vessels also exist, when external carotid artery
can be placed either laterally and backward, or later-
ally and frontaly in relation to the internal carotid ar-
tery.4'5'6'7

The objective of this research was to investigate mu-
tual relation of the initial parts of the internal carotid
artery and external carotid artery, as well as the height
of crossing of these blood vessels.

PATIENTS AND METHODS

Prospective research involved 50 consecutive adult pa-
tients of both sexes, referred to diagnostic center of the
PZU ,Medicom” Zenica for various reasons. All patients
were evaluated by using magnetic resonance imaging
(MRI) angiography (non-invasive method without add-
ing contrast) of the neck.
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Figure 2. External carotid artery is placed laterally
from the internal carotid artery (unilaterally)
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Figure 3. Both-sided, symmetric, lateral position of the
external carotid artery in relation to the internal carotid
artery

RESULTS

Variations of mutual relation of the external carotid ar-
tery and internal carotid artery were expressed in four

types:

Type 1. External carotid artery in its initial part is
placed medially and goes to the front side of the inter-
nal carotid artery in 90% of total number of examinees
(Figure 1).

Type 2. In 7% of the total number of the examinees, the
right external carotid artery is placed laterally from the
internal carotid artery. Symmetric (bilateral) lateral
position of the external carotid artery in relation to the
internal carotid artery was found in 2% of cases (Fig-
ures 2, 3).

Type 3. Divergent position, where the internal carotid
artery (medially) and external carotid artery (laterally)
go away from each other, without crossing, was found
in 1% of the total number the examinees (Figure 4).

Type 4. In 1% of total number of the examinees the
right external carotid artery and the right internal ca-
rotid artery cross two times. Above the bifurcation the
external carotid artery is placed laterally, then from the
front side it goes across internal carotid artery and is
placed medially from it. Proximally from this crossing
(1.5 cm) the external carotid artery goes again across
the internal carotid artery and is placed laterally from
it. (Figure 5).
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Figure 5. Double cross of the internal carotid artery
and external carotid artery

Figure 4. Divergent position of the right internal carotid
artery (medially) and the right external carotid artery

Variations of the height of the internal carotid artery
and external carotid artery were also found. Internal
carotid artery and external carotid artery cross ap-
proximately at 3.03 cm above the bifurcation (Table 1).

Height of crossing of these arteries is symetric in 18%
of total number of the examinees, and in 76% it is of
different values. Average height of crossing of the in-
ternal carotid artery and external carotid artery in re-
lation to the bifurcation, amounts at right 3.04 cm, at
left 2.99 cm, and the largest difference in their height of

Figure 6. Crossing of the internal carotid artery and
external carotid artery (height of crossing 1.3 cm)

crossing was 2.1 cm (Figure 6).

DISCUSSION

The external carotid artery is placed medially and ex-
tends to the front side of the internal carotid artery in
90% of cases. In 7% of cases the right external carotid
artery is placed laterally from the left internal carotid
artery. This positional variation is described in 4.3 -
15% of examinees in papers published by Prendes et
al,* Ueda et al,° Bussak et al,® Trigaus et al,” James® and
[to et al.? Symmetric (bilateral) lateral position of exter-
nal carotid artery in relation to internal carotid artery
was found in 2% of cases. Divergent position, where
internal carotid artery (medially) and external carotid
artery (laterally) go away from each other was also
found in 1% of cases.

Right internal carotid artery and right external carotid
artery cross two times in 1% of cases. Above the bi-
furcation, external carotid artery is placed laterally,
then from front side it goes across the internal carotid
artery and is placed medially from it. Proximally from
this crossing (1.5 cm) the external carotid artery goes
across the internal carotid artery and is placed later-
ally from it. Our results indicate that internal carotid
artery and external carotid artery cross approximately
3.04 cm above the bifurcation (right 3.05 cm and left
3.12 cm), and the height of the crossing varies from

Table 1. Height of crossing of the internal carotid artery and external carotid artery

M Min Max SD SE KV
3.07 1.50 4.20 0.56 0.08 0.31
R 3.00 1.30 4.10 0.46 0.06 0.22
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1.3 to 4.2 cm (right 1.3 cm to 4.2 cm, and left 1.5 cm
to 4.1 cm). Height of the crossing is symmetric in 18%
of cases. Height of crossing of skeletopically symmetric
bifurcations of the a. carotis communis is 3.20 cm, and
of asymmetric bifurcations it is 2.89 cm. Available data
on the height of crossing of the internal carotid artery
and the external carotid artery vere not found in the
recent medical literature.

CONCLUSION

Concerning the participation of inversion and position-
al variations of internal carotid artery and external ca-
rotid artery (9%), a caution must be paid with ligature
of blood vessels of the carotid triangle, because if these
blood vessels are not distinguished, this may have cata-
strophic consequences in cerebral circulation or it can
cause bleeding in the region of the external carotid ar-
tery.
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