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CASE REPORT / Olgu Sunumu

Abstract
We detected an atlas vertebra of which costal elements of its foramen transversarium were not developed bilaterally. The costal element 
is an arch of bone that form the anterior portion of foramen transversarium. The vertebral arteries running towards cranial cavity are 
surrounded and protected by foramina transversarium of upper six cervical vertebrae. Surgeons should be aware of this variation before 
operations to neck region, because the vertebral arteries may easily be injured due to lack of anterior bony protection of the costal 
elements. As well as the vertebral artery, the nerve plexus around vertebral artery may also be responsible of some complications due to 
failure of this bony protection. ( Sakarya Med J, 2018, 8(2):442-446 )
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Öz
Objective: Foramen transversarium’larında kostal elementleri bilateral olarak gelişmemiş bir atlas omuru tespit ettik. Kostal element foramen 

transversarium’un anterior kısmını oluşturan kemikten bir kemerdir. Kranial kaviteye doğru yönelen arteria vertebralis, üst altı servikal 
omurun foramen transversarium’ları tarafından çevrilir ve korunur. Cerrahlar boyun bölgesine yapılan cerrahi operasyonlar öncesinde 
kostal elementin yokluğu varyasyonundan haberdar olmalıdır, çünkü arteria vertebralis kostal elementlerce sağlanan kemik korumasından 
yoksun kaldığından dolayı daha kolayca zedelenebilir. Ayrıca arterin etrafında bulunan sinir pleksusu da zedelenmeye bağlı komlikasyonlara 
yol açabilir. ( Sakarya Tıp Dergisi, 2018, 8(2):442-446).

Anahtar 
kelimeler

Atlas; foramen transversarium; varyasyon; kostal element



Introduction 

Between the occipital bone and the second cervical vertebra is the atlas that has attachment areas 

for some muscles functioning in head movements and balance. The atlas having neither body 

(corpus vertebrae in Latin) nor spinous process (processus spinosus in Latin) is among atypical 

vertebrae with a short anterior and long posterior arches  (fi gure 1).  

Figure 1: Atlas (1st cervical vertebra) (superior aspect)

1. Anterior arch (Arcus anterior in Latin)

2. Posterior arch (Arcus posterior in Latin)

3. Superior articular surface (facies articularis superior in Latin)

4. Transverse process (Processus transversus in Latin)

5. Transverse foramen (foramen transversarium in Latin)

6. Costal element

7. Groove for vertebral artery (sulcus arteria vertebralis in Latin)

8. Vertebral foramen (Foramen vertebrale in Latin)

Two thick lateral masses that bind the anterior and posterior arches have joint areas for the occipi-

tal condyles and the axis (2nd cervical vertebra). The longest transverse processes among upper 

six cervical vertebrae are of the atlas, and the vertebral artery and a nervous plexus around the 

arteries are transmitted inside a bony covering called the foramen transversarium of the transver-

se processes.1,2 The anterior parts of each transverse processes are called as ‘costal element’ or 

‘costal process’ which refers that they are the homologue of the ribs.1 The cervical spinal nerves 

emerge above the costotransverse bar where the anterior and posterior parts of the transverse 

processes unite laterally.2

Behind the lateral mass of the atlas, there is a groove over the posterior arch for the vertebral 

artery. The vertebral artery pierces the posterior atlantooccipital membrane along with the fi rst 

cervical nerve and targets to foramen magnum.3 The vertebral arteries join together to form the 
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basilar artery anteriorly to the pons. These two arteries supply the meninges, dura mater of the 

posterior cranial fossa, cervical part of the spinal cord, brain stem, cerebellum and spinal gangli-

ons, etc.4-6 Some signifi cant anatomical structures close to the transverse processes of the atlas 

are the internal jugular vein, the styloid processes, and the cranial nerves X, XI, and XII.1,7  

There are some other variations of the atlas in literature including incomplete unilateral or bilateral 

transverse foramen, complete or incomplete retroarticular foramen, accessory transverse forami-

na, and partial or total fusion of atlas with the occipital bone.1,5,8-11

Case Report:

We detected a variation on atlas vertebra (Figure 2, 3, 4) in a routine laboratory demonstration. An-

terior parts (costal elements) of foramen transversarium of the atlas were not developed bilaterally. 

The lengths of this variational atlas were measured with a standard calliper.  The points determined 

for the measurements were set by mimicking the literature.3 The lengths of the vertebra are as 

follows in fi gure 3, fi gure 4,and table 1. 

Table 1: Measured parameters

Parameters Figure (3 and 4) Side Distance (mm)

The distances of the anterior apertures of the transverse 
processes (between the lateral and medial edges of the 
apertures)

a
right 9,02

left 7,16

The distances between the midline of the atlas and the 
medial edges of the apertures

b
right 33,09

left 34,29

The distances between the midline of the atlas and the 
lateral edges of the apertures

c
right 40,12

left 39,70

The maximal diameter of the transverse foramen d
right 10,13

left 9,02

The maximum width of the atlas e 82,39

The external distance between the anterior and posterior 
tubercles of the atlas

f 48,51

The internal distance between the interior walls of anterior 
& posterior arches of the atlas

g  33,98

The latero-lateral distance of the vertebral foramen h  30,76

* Except for the bilateral incomplete transverse processes, no other abnormality was detected.
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Discussion:

The formation of the atlas in terms of its shape is affected by the head and neck posture.12 The 

transverse process of the atlas is a crucial landmark in the neck operations.13 In literature, incomp-

lete transverse foramen unilaterally or bilaterally are encountered.1, 8, 9 

In a study executed over 100 atlas vertebrae series of South Indian population, only two of the 

vertebrae had unilateral, and three had bilateral absence of costal element of the transverse pro-

cesses.8 Another study of North Indian population reports that the absence of the costal element 

was found only in seven vertebrae among fi fty atlas vertebrae.14

The embryological development is often suggested to be the aetiology of the variations.15,16 Espe-

cially the vertebral arteries fi lling more than half of the diameter of the foramen transversarium are 

postulated, because it is told that the tortuosity of the artery and bone erosion may change this 

diameter but this evidence is not enough for certain conclusion.2, 4, 5, 17-20

The anatomical location of atlas and the structures in relation to it especially the vertebral Arteries 

enrich the symptoms due to pathologies of this region. For example the aetiology of Barre-Lieou 

syndrome, transient vertebrobasilar insuffi ciency and chronic upper cervical syndrome are related 

to development of atlas .21-24 

Besides one-fourth of the atlantoaxial complex injuries reported are told with damages to the atlas. 

Being rarely, the fractures of the transverse process may have vertebral arteries ruptured resulting 

in subarachnoid haemorrhages.25-27 Some other possible complications of vertebral artery injury 

are respiratory and cardiovascular impairments, the vertebrobasilar ischemia, diplopia, unconsci-

ousness, vertigo, migraine, severe cerebrovascular accidents, and shoulder and neck pain.6, 28, 29 

Therefore, in the cervical operations of the patients with incomplete transverse foramen, the sur-

geons should be careful more than usual to the defenceless vertebral arteries anteriorly in terms 

of preventing complications.8, 30

To sum up, an incomplete transverse foramen of atlas vertebra should be paid attention by the 

surgeons of various disciplines like neurosurgery, orthopaedic surgery before operations in order 

not to injure some vital structures especially the vertebral arteries.
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