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Case
report

Calcification of the left internal carotid artery and its
implications: a case report in human
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Abstract

During routine activities in the laboratory, a calcified segment of the left internal carotid artery was observed
in a caucasian cadaver skull. The calcification extends from the cerebral segment to the cavernous segment
of the internal carotid artery. Some important diseases seems to be related with calcification of the internal
carotid artery, thus, the present study shall be important for health sciences and those who keep some interest

in pathologies associated with calcifications.
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1 Introduction

The internal carotid artery is the main artery of head and
neck that ensure the blood supply to the encephalon. The
internal carotid artery is a terminal branch of common carotid
artery, which rises near of the third cervical vertebrae when
the common carotid furcates into internal carotid artery and
external carotid artery, the superficial correspondent. The
internal carotid artery irrigates the major part of ipsilateral
hemisphere of the brain, eye and accessory organs, front
and, partly, the nose. From the carotid bifurcation, where
it lightly hold a carotic sinus, it ascend to the brain basis,
penetrates in the skull cavity by the carotid canal and curves
frontally over the cavernous sinus at the carotic furrow beside
the sphenoid body, ending below the anterior perforated
matter by means of division into anterior and medial arteries
of brain (WILLIAMS, WARWICK, DYSON et al., 1995).

The anatomical terminology currently divides the internal
carotid artery in four segments: cervical, petrous, cavernous
and cerebral. However, a more recent classification system
of the internal carotid artery proposed by Bouthillier, van
Loveren and Keller (1996) describes seven anatomical
segments of the internal carotid artery. At the present work,
we decided to adopt the division into four segments as being
the most usual in bibliographic descriptions.

The cervical portion of the internal carotid begins at
the bifurcation of the common carotid, opposite the upper
border of the thyroid cartilage, and runs perpendicularly
upward, in front of the transverse processes of the upper three
cervical vertebrae, to the carotid canal in the petrous portion
of the temporal bone. The petrous portion ascends into the
carotid canal then curves forward and medialward, and again
ascends as it leaves the canal to enter the cavity of the skull
between the lingula and petrosal process of the sphenoid.
On the cavernous portion the artery is covered by lining
endothelium, it first ascends toward the posterior clinoid
process, then passes forward by the side of the body of the
sphenoid bone, and again curves upward on the medial side
of the anterior clinoid process, and perforates the dura mater

forming the roof of the sinus. On the cerebral portion the
artery perforates the dura mater and then curves backwards
below the optic nerve, breaking posteriorly into anterior
and medial arteries of the brain (WILLIAMS, WARWICK,
DYSON et al., 1995).

2 Case Report

In a caucasian cadaver skull, with approximately 30 years
old, belonging to the didactical collection of the Laboratory
of Human Anatomy from University of Santa Cruz do Sul,
was observed a calcified segment of the left internal carotid
artery during routine activities (Figure 1). The calcification
extends from the cerebral part of the internal carotid artery
(Figure la), passing by anterior clinoid process (Figure le),
until the posterior portion of cavernous segment of internal
carotid artery (Figure 1b).

The only evidence of calcification found on the skull of
this individual was this calcified segment of the left internal
carotid artery. The measurement of width, thickness and
length was taken with a digital pachymeter from Digimess.
The total length of the calcified segment is 28.12 mm, the
cerebral part has 3.92 mm width, and the cavernous part has
5.92 mm width (Figure la and b).

3 Discussion

Vascular calcium deposits have recently become a major
research and public interest secondary to increasing evidence
of the relationship of calcium scores with atherosclerotic
burden and clinical outcome (NANDALUR, BASKURT,
HAGSPIEL et al., 20006).

Atherosclerosis at the bifurcation of the carotid artery is a
common cause of stroke, and, when such lesions are calcified,
they may easily be identified on a panoramic radiograph
since the carotid bifurcation lies within the field of a properly
performed X-ray. The factors of risk for the formation of
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Figure 1. Figure showing medium fossa of skull. a) cerebral
portion of internal carotid artery; b) cavernous portion of
internal carotid artery; ¢) sella dorsum; d) sella turcica; e) anterior
clinoid process; f) optic canal; g) foramen ovale; h) clivo. Scale
in centimeter.

atheroma include obesity, high blood pressure, smoking,
diabetes mellitus, high cholesterol tax and triglyceride,
sedentarysm, advanced age and masculine sex, amongst
others (ALBUQUERQUE, MENEZES, CARLOS et al.,
2005).

Someauthorstell theaccidentaldiscoveryofcalcifications
in the area of bifurcation of the artery carotid in panoramic
X-rays (FRIEDLANDER AH. and FRIEDLANDER, IK.,
1998). These studies suggest a prevalence of calcifications
in the artery carotid that vary from 2 to 5% (OHBA,
TAKATA, ANSAI et al., 2003). Those values are larger
when in women in the menopause (FRIEDLANDER and
ALTMAN, 2001), in individuals with obstructive apnea of
the sleep (FRIEDLANDER, AH., FRIEDLANDER, IK.,
YUEH etal., 1999), in patients that underwent treatment
with radiotherapy (FRIEDLANDER and FREYMILLER,
2003), patient with renal diseases (KANSU, OZBEK,
AVCU et al., 2005), in individuals with advanced age
(OHBA, TAKATA, ANSAI et al., 2003) and with diabetes
type 2, these last ones could arrive the a prevalence of 20%
(FRIEDLANDER, GARRETT and NORMAN, 2002).

In according with Burgener, Kormano and Pudas (2008),
arteriosclerotic calcifications of the internal carotid artery
are commonly seen as it passes through the cavernous sinus.
These calcifications can range from a small flake to complete
visualization of carotid siphon. On the lateral view, these
calcifications are superimposed on the sella turcica, whereas
ring-like calcifications may be seen on either side of the sella
in anterior-posterior projection.

Although atherosclerotic calcifications in the intracranial
internal carotid arteries are very frequent, to our knowledge,
their association with cardiovascular risk factors and their
predictive value for ischemic cerebrovascular events have
not been studied extensively (DE WEERT, CAKIR, ROZIE
etal., 2009).

According to Underhill, Yuan, Terry et al. (2008), people
with obstructive disecase in the coronary artery generally
presents a prevalence of calcification of carotid artery.
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Yet, according to De Weert, Cakir, Rozie et al. (2009),
atherosclerotic calcifications are present not only in the
extracranial carotid bifurcation but also in the intracranial
part of the internal carotid artery. Calcifications are associated
for the most part with higher age and male gender, however
women can also present it. The presence and volume of
calcifications are independently associated with cardiovascular
risk factors. Calcifications are not related to the presence or
type of ischemic cerebrovascular disease.

Intracranial calcifications of internal carotid artery are
more common in men than women, and seems to be larger
in men. Internal carotid artery calcifications might be an
indicator of arterial stenosis, which in the intracranial internal
carotid artery carries an increased risk of stroke.

We undertook this study with the aim of providing a more
accurate report about the calcifications in arterial segments,
because of its interesting relationships with pathologies in
adjacent structures. Finally, this study shall be useful for
clinicians, surgeons and academics that manipulate and keep
particular interest for this anatomical site.

References

ALBUQUERQUE, DE., MENEZES, AV., CARLOS, MX.,
KURITA, LM. and CAPELOZZA, ALA. Detec¢do de calcificagoes
naartéria car6tida em radiografias panoramicas: revisio da morfologia
¢ patologia. Revista de Clinica e Pesquisa Odontoligica, 2005, vol. 2,
p. 129-136.

BOUTHILLIER, A., Van LOVEREN, HR. and KELLER, JT.
Segments of the internal carotid artery: a new classification.
Newurosurgery, 1996, vol. 38, p. 425-432.

BURGENER, FA., KORMANO, M. and PUDAS, T. Bone and joint
disorders: differential diagnosis in conventional radiology. Thieme:
University of Michigan, 2006.

DE WEERT, TT., CAKIR, H., ROZIE, S., CRETIER, S.,
MEIJERIN, E., DIPPEL, DW. and van de LUGT, A. Intracranial
internal carotid artery calcifications: association with vascular risk
factors and ischemic cerebrovascular discase. American Journal
Neuroradiology, 2009, vol. 30, p. 177-184.

FRIEDLANDER, AH. and ALTMAN, L. Carotid artery atheromas
in postmenopausal women: their prevalence on panoramic
radiographs and their relationship to atherogenic risk factors. Journal
of the American Dental Association, 2001, vol. 132, p. 1130-1136.

FRIEDLANDER, AH. and FREYMILLER, EG. Detection of
radiation-accelerated atherosclerosis of the carotid artery by
panoramic radiography. Journal of the American Dental Association,
2003, vol. 134, p. 1361-1364.

FRIEDLANDER, AH. and FRIEDLANDER, IK. Identification of
stroke prone patients by panoramic radiography. Australian Dental
Journal, 1998, vol. 43, p. 51-54.

FRIEDLANDER, AH., FRIEDLANDER, IK., YUEH, R. and
LITTNER, MR. The prevalence of carotid atheromas seen on
panoramic radiographs of patients with obstructive sleep apnea and
their relation to risk factors for atherosclerosis. Journal of Oral and
Muaxillofacial Surgery, 1999, vol. 57, p. 516-521.

FRIEDLANDER, AH., GARRETT, NR. and NORMAN, DC. The
prevalence of calcified carotid artery atheromas on the panoramic
radiographs of patiens with type 2 diabetes mellitus. Journal of the
American Dental Association, 2002, vol. 133, p. 1516-1522.

KANSU, 0., OZBEK, M. AVCU, N., GENCTOY, G., KANSU,
H. and TURGAN, C. The prevalence of carotid artery calcification

33



34

Mohr, H., Nazer, MB. and Campos, D.

on the panoramic radiographs of patients with renal disease.
Dentomaxillofacial Radiology, 2005, vol. 34, p. 16-19.

NANDALUR, KR., BASKURT, K., HAGSPIEL, KD., FINCH,
M., PHILLIPS, CD., BOLLAMPALLY, SR. and KRAMER, CM.
Carotid artery calcification on ct may independently predict stroke
risk. American Journal Roentgenology, 2006, vol. 186, p. 547-552.

OHBA, T., TAKATA, Y., ANSAIL, T., MORIMOTO, Y., TANAKA,
T., KITO, S., AWANO, S., AKIFUSA, S. and TAKEHARA,
T. Evaluation of calcified carotid artery atheromas detected by
panoramic radiograph among 80-year-olds. Oral Surgery, Oral
Medicine, Oral Pathology, 2003, vol. 96, p. 647-650.

UNDERHILL, HR., YUAN, C., TERRY, JG., CHEN, H.,
ESPELAND, MA., HATSUKAMI, TS., SAAM, T., CHU, B.,

YU, W., OIKAWA, M., TAKAYA, N., YARNYKH, VL., KRAFT,
R., CARR, JJ., MALDJIAN, J., TANG, R. and CROUSE III, JR.
Ditferences in carotid arterial morphology and composition between
individuals with and without obstructive coronary artery disease: a
cardiovascular magnetic resonance study. Journal of Cardiovascular
Magnetic Resonance, 2008, vol. 10, p. 31.

WILLIAMS, PL., WARWICK, R., DYSON, M. and BANNISTER,
LH. Gray anatomin. Edinburgh: Churchill Livingstone, 1995.

Received January 18, 2010
Accepted June 20,2010

J. Morphol. Sci., 2010, vol. 27, no. 1, p. 32-34



