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ICA is a matter of debate because of up to date the natural 
history of kinking, coiling and tortuosities of this artery is 
not well known (LA BARBERA, LA MARCA, MARTINO 
et al., 2006). Some authors consider these conditions due to 
a benign angiopathy (PERDUE, BARRECA, SMITH et al., 
1975) while others suppose that they are burdened with disa-
bling, even fatal neurological complications (DERRICK and 
SMITH, 1962; HUEMER, EMMINGER, TRATTNIG et 
al., 1998; ILLUMINATI, CALIÓ, PAPASPYROPOULOS 
et al., 2003; ÖZBEK, YETKIN, ÖZELÇI  et al., 2007; 
QUATTLEBAUM Jr, WADE and WHIDDON, 1973; 
SCHUMACHER, SCHAFIG, KEHRL et al., 1998; 
SPADONI, NERI, LUTI et al., 2003; TRACKLER and 
MIKULICICH, 1974). Moreover, it is well known that 
variations of the ICA cervical course may lead to direct con-
tact of the artery with the pharyngeal wall, being of great 
clinical relevance due to the large number of routine proce-
dures performed in this region (PAULSEN, TILLMANN, 
CHRISTOFIDES et al., 2000). 

In the present study, we describe two cases of ICA tortu-
osities and review the current literature regarding the causes, 
symptoms and clinical significances of the variations of the 
cervical ICA course. 

1 Introduction

The origin and course of the carotid arterial system in 
the superior mediastinum and neck are remarkably con-
stant. Although variations are rare, they can have important 
implications in certain clinical and/or surgical problems. 
Variations in the course of the internal carotid arteries (ICA) 
are reported in the literature as coiling, looping, kinking or 
tortuosities of the vessels. Nevertheless, the definitions be-
tween these variants are confusing. Most of these terms de-
scribe only the visual impressions created by two-dimension-
al angiografic films (WITZ and LEHMANN, 2001) while 
it seems that the real basic problem is an excessive length of 
the artery (ILLUMINATI, CALIÓ, PAPASPYROPOULOS 
et al., 2003; PANCERA, RIBUL, PRESCIUTTINI et al., 
2000; SZÉKELY and CSÉCSEI, 2001). 

Based on systematic postmortem statistics and extensive 
angiographic investigations, the incidence of variations in 
the cervical course of the ICA is reported to lie between 
10 and 40% of the population (LA BARBERA, LA MARCA, 
MARTINO et al., 2006; WEIBEL and FIELDS, 1965), the 
variations usually being normally bilateral (CAIRNEY, 1924; 
METZ, MURRAY-LESLIE, BANNISTER et al., 1961; 
PAULSEN, TILLMANN, CHRISTOFIDES, 2000). The 
clinical relevance of morphological anomalies of extracranial 
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the superior ends of the folding. The diameter of the artery 
at the tip of the folding was 0.7 cm. 

Case 2: A 53 years old male cadaver presented a left ICA 
with a posterior folding (Figure 1b), crossing over the mid-
dle scalene muscle and extending over the levator scapulae 
muscle. This folding was at the level of the atlas and the 
axis vertebrae (C1-C2). The beginning of the folding was 
located at 2.9 cm superior to the common carotid artery bi-
furcation. The diameter of the ICA was 1.2 cm at the inferior 
and 0.5 cm at the superior ends of the folding. The diameter 
of the artery at the tip of the folding was 0.6 cm.

3 Discussion

It is well known that the intracranial portions of the 
ICA are highly tortuous, while its cervical course is almost 
straight. There are two points of fixation at the cervical por-
tion of the ICA: at the bifurcation of the common carotid 
artery and at its entry into the temporal bone. If the ves-
sel is longer than the distance between these two points, 
curvatures and loops develop (SZÉKELY and CSÉCSEI, 
2001). Anomalies of the carotid system are known to pose 
difficulty to surgeons of this area. Several authors consider 
these variations as congenital anomalies of the aortic arch 
arteries (CAIRNEY, 1924; JÄCKEL, 1997; PAULSEN, 
TILLMANN, CHRISTOFIDES et al., 2000; PRIOR, 
JOHNSON, JONES et al., 1997) while others consider it 

2 Case report

Fifty male embalmed human cadavers (fixed in 10% for-
maldehyde solution) were included in the present study. 
The necks have been partially dissected by medical students 
during the previous years and further dissections were per-
formed by the authors, with the aid of a D. F. Vasconcellos 
M-90 surgical microscope. Bilateral evaluation of the ca-
rotid arterial system was done in each cadaver and two of 
them presented a cervical ICA with an unilateral tortuosity 
described as follows. None of these cadavers had previous 
history of hypertension and both arteries evaluated had no 
macroscopic signs of atheromatous/occlusive disease. With 
the aid of an electronic digital caliper (range of 0-300 mm, 
resolution 0.01 mm, Gehaka, SP, Brazil), the ICA diameter 
was measured as previously described (FAZAN, BORGES, 
SILVA et al., 2004; RIBEIRO, RIBEIRO, RODRIGUES 
FILHO et al., 2006), both at the superior and inferior ends 
of the tortuosity as was the diameter of the ICA at the tip of 
the artery folding. 

Case 1: A 50 years old male cadaver presented a right ICA 
with a postero-lateral folding (Figure 1a), behind the inter-
nal jugular vein, crossing over the middle scalene muscle. 
This folding was at the level of the second and third cervical 
vertebrae (C2-C3). The beginning of the folding was located 
at 1.3 cm superior to the common carotid artery bifurcation. 
The diameter of the ICA was 1.0 cm either at the inferior or 
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Figure 1. a) Folding of the right internal carotid artery at the level of second and third cervical vertebrae (C2-C3). Note that this 
folding has a very sharp posterior angle, crossing above the middle scalene muscle. F = facial artery, L = lingual artery, ST = superior 
thyroid artery; and b) Folding of the left carotid artery at the level of atlas and axis (C1-C2) vertebrae. This folding has a less sharp 
posterior angle but it is longer, crossing over the middle scalene muscle and reaching the levator scapulae muscle. F = facial artery, 
L = lingual artery, EC = external carotid artery. In both figures, the carotid arteries were colored with red latex, in order to enhance 
the contrast with other anatomical structures. 
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symptoms have been reported. With the increasing use of ar-
teriography, many patients have been found to have twisted 
or kinked carotid arteries, and the relation of this finding to 
cerebral insufficiency has become apparent (DERRICK and 
SMITH, 1962; METZ, MURRAY-LESLIE, BANNISTER 
et al., 1961). Our study shows a reduction of the diameter 
of the ICA at the tortuosity level in both cases, which can 
be an indication that the tortuosity might cause a reduction 
of flow within the vessel (TRACKLER and MIKULICICH, 
1974) that might be exacerbated by progressive head ro-
tation up to the point that causes complete cessation of 
flow (ILLUMINATI, CALIÓ, PAPASPYROPOULOS 
et al., 2003), thus depending on the position of the head 
(LA BARBERA, LA MARCA, MARTINO et al., 2006; 
QUATTLEBAUM Jr, WADE and WHIDDON, 1973). 
Tourtuous extracranial ICA needs no treatment as long as 
the patient does not have a cerebrovascular ischemic sign 
(OKAMI, ONUKI, ISHIDA et al., 2001) or a neurological 
complaint (RIBEIRO, RIBEIRO, RODRIGUES FILHO 
et al., 2006). 

4 Conclusions

Tortuosity of the cervical ICA is not a rare condition 
(DERRICK and SMITH, 1962; KELLY, 1925; OKAMI, 
ONUKI, ISHIDA et al., 2001; PERDUE, BARRECA, 
SMITH et al., 1975) and they can easily be mistaken clini-
cally for an aneurysm, a tumor or an abscess and subse-
quently injured during an attempted biopsy or excision. 
Thus, regardless the controversy of its causes (congenital or 
acquired) it should be included in the differential diagnosis 
of cervical soft tissue widening. Also, they should be taken 
into consideration on the diagnostic procedures for ischemic 
transitory attacks and/or stroke. 
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