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ABSTRACT

Objective: The objective of the study was to see the superior articular facets (SAF) of atlas vertebrae for complete bifurcation.

Methods: In a number of 50 atlas vertebrae with 100 SAF were studied for the tendency to complete separation in the Department of Anatomy and 
Forensic Medicine of Kalinga Institute of Medical Sciences, Bhubaneswar during the period of January 2015 to January 2016.

Results: Out of 50 atlas vertebrae (100 AF), we observed complete bifurcation on both sides in 14 atlas vertebrae (28 sides) and complete bifurcation 
right side only in six atlas vertebrae and complete bifurcation left side only in 14 atlas vertebrae. The results were compared with those of other 
studies and were statistically analyzed.

Discussion: The clinical significance of this study has been thus discussed with a reference to its possible effect on the restriction of the neck 
movement at the atlanto-occipital joint.

Conclusion: This study is of great importance to the clinicians for doing any clinical facet procedure in the neck region.
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INTRODUCTION

The atlas (C1 vertebra) supports the globe of the head [1-3]. 
Anatomically, it is embedded in the neck muscles and is therefore 
protected from injury [4,5]. The unique structure and the 
anatomical location of the atlas form a safety mechanism. Superior 
articular facets (SAF) which are present on the atlas vertebrae are 
usually concave, face superomedially and are admirably accepted 
for nodding movements and also for the weight bearing of the 
head[4,5]. These are also accepted for the reception of the condyles 
of the occipital bone to form an atlanto-occipital joint. Thus, the 
assessment of these structures and the morphological relationship 
of the SAF of the atlas are done before performing any clinical 
procedure in its proximity [5].

Schaeffer described different shapes of the SAF as concave, deeply 
concave, oval, elongated, and kidney shaped [6]. Rare data are 
available about this specific type of variation of atlas. Variation in 
the shape of SAF of atlas may give rise to neurological and vascular 
symptoms. Furthermore, it may hamper the atlanto-occipital joint 
mobility [6].

Frank et al. in their study observed that bipartition of the SAF of atlas is 
a derived characteristic restricted to the human only. This could be due 
to some functional modifications during the process of evolution [7].

METHODS

The study was conducted in the Department of Anatomy and forensic 
medicine, Kalinga Institute of Medical Sciences, Bhubaneswar during 
the period January 2015 to January 2016. The material for the study 
comprised 50 adult human atlas vertebrae (100 SAF) of unknown age 
and sex. All the vertebrae are meticulously examined for the tendency 
of complete separation of SAF. Atlas vertebrae with damaged SAF were 
excluded from the study.

RESULTS

In 50 atlas vertebrae, the 100 SAF were studied for the presence of 
complete separation. Based on these observations, the percentage 
was calculated excluding the partial partitions of the SAF. The readings 
were noted and the results were compared with the findings of other 
workers, as shown in the table.

Out of 50 atlas vertebrae (100 SAF), in 14 atlas vertebrae (28 SAF) 
were observed to have complete bifurcation, that is, 28% (Table 1, 
Figs. 1 and 2). Out of 50 right sides SAF, six atlas vertebrae were 
observed to have only complete bifurcation, that is, 12% (Table1 and 
Fig. 3). Out of 50 left side SAF, 14 were observed to have complete 
bifurcation, that is, 28% (Table1 and Fig.4).

DISCUSSION

Atlas is the 1st cervical vertebra and also very important vertebra 
as it supports the globe of our head. The stability of the joint 
between the SAF of atlas and the occipital condyles depends on the 
congruence of the articular surfaces [4]. Hence, the present study 
is very important and rare literatures are available regarding the 
study of SAF.

Singh [8], in his study, found complete bilateral partition of SAF only in 
5.5% cases but in the present study we found in 28% cases and also he 
found left sided predominance where as in our study we found the right 
sided predominance (Table1).

Gottelib [9], in his study, found incidence of bilateral partition of SAF of 
atlas 28.6% which is equal to the present study but he also found the 
left sided predominance.

Hasebe, in his study, found 0 incidence of partition of SAF in Japanese 
population which shows a racial variation [10].
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Clinical importance
•	 The tendency of the SAF of the atlas to split into two is an indication 

of restricted movements at the atlanto-occipital joint [5].
•	 Superior and inferior articular processes form a solid articular pillar 

that transmits some weight from one vertebra to the next lower 
vertebra. Abnormal hypertrophy of the AF is again a recognized cause 
for the narrowing of the vertebral canal and consequent neurological 
features [8].

•	 It is possible that extreme rotation movements at the cervical spine 
in an individual with an associated bony canal may result in the 
compression of the vertebral artery and compromised blood flow. 
Thus, these anatomical features should be taken into account in the 
therapeutic manipulation of the cervical spine [1,8].

•	 The knowledge of the quantitative anatomy of the vertebral artery 
groove on the posterior arch of the atlas will prove useful to the 
surgeons who perform operative procedures in this region and will 
thus help in avoiding vascular complications [2,11].

•	 In recent years, considerable innovations in the internal fixation 
techniques have created a need for a more detailed quantitative 
description of the anatomy of this bone [11].

•	 The anatomy of the cervical vertebrae or the spine is of high clinical 
importance to surgeons, as a surgical procedure maybe done through 
the anterior or posterior cervical spine with gratifying results [3-5].

Fig. 1: Atlas vertebra showing bilateral complete bifurcation of 
the superior articular facet. SAF: Superior articular facet

Fig. 2: Atlas vertebra showing complete bifurcation of the 
superior articular facet only on the right side. SAF: Superior 

articular facet

Table 1: The results of bifurcation of SAF of atlas

Bilateral Unilateral right Unilateral left
14 (28 sides) 6 14
Incidence: 28% 12 28
SAF: Superior articular facet

Fig. 3: Atlas vertebra showing complete bifurcation of the 
superior articular facet only on the left side. SAF: Superior 

articular facet

Angulations of atlas, using mathematical applications, were reported 
in 20 fresh spine specimens with a significant difference between the 
ant-post to transverse dimensions on left side. These types of metric 
values are important in complications like Whiplash injury of cervical 
spine [12].

Paraskevas et al. reported an incidence of separation of SAF and that a 
decrease in constrictions could possibly be the result of a restriction in 
the atlanto-occipital motion in old age [13,14].

The anatomy of atlas vertebra is very important for the surgeons and 
the present study is also of great importance in understanding the 
ergonomics of atlanto-occipital joint.

Fig. 4: Atlas vertebra showing bilateral complete bifurcation of 
the superior articular facet. SAF: Superior articular facet
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CONCLUSION

In the present study, complete bifurcation of SAF of atlas was observed 
in 28%, unilateral bifurcation only in the left in 12% and unilateral 
bifurcation only in the right side 28%. This study is of great importance 
to surgeons, orthopedicians while doing any clinical procedures in this 
region.
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