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ABSTRACT 
Vertebral column is made of 33 vertebrae named as cervical, thoracic, lumbar, sacral, and 
coccygeal vertebrae. Axial skeleton comprises of skull and vertebral column. 12 pairs of 
cranial nerves and 31 pairs of spinal nerves exit from the central nervous system which 
control the entire body. Malformations or fusion of vertebrae could be one of the 
etiologies of nerve compression syndromes. Vital structures emerge out through 
intervertebral foramina extending from cervical to coccygeal vertebrae. Occipitalisation 
of atlas, the first cervical vertebra is one of the emergencies leading to wide spectrum of 
presentations like chronic neck pain or foramen magnum syndrome or unconscious state 
due to compression of medulla oblongata. During routine examination of skull bones 
while teaching, one skull was found to exhibit assimilation of atlas. Photographs were 
captured and compared with normal skull. Thorough examination revealed incomplete 
occipitalisation of atlas. The anterior arch was completely fused but the posterior arch 
was bifid showing a split. The styloid process on right side seemed to be long and very 
close leading to compression of structures of styloid apparatus in addition. On 
observation, it was found to be a male skull. Fusion of vertebrae may be a congenital 
anomaly due to maldevelopment of somite’s in forming vertebrae. Skeletal element of 
caudal 4th occipital somite forms the occipital bone and when it is fused with the 
proximal 1st cervical somite leads to occipitalisation of atlas. Acquired conditions like 
atlantoaxial subluxation, chiari malformations or cervical vertebral fusion or foramen 
magnum abnormalities have been associated with assimilation of atlas. The present 
study reports occipitalisation of atlas which is incomplete with a bifid posterior arch. 
Prevalence of such anomalies may form the differential diagnosis of chronic headache or 
myelopathies. 
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1. INTRODUCTION 
Vertebral column is a part of axial skeleton with 33 vertebrae forming the 

vertebral canal to protect spinal cord. Medulla oblongata, which is a part of 
rhombencephalon or hind brain, leaves the cranial cavity through foramen magnum 
and continues as spinal cord at the level of outer border of atlas, the first cervical 
vertebra. Assimilation of atlas in forming the cranial base is termed as 
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occipitalisation. This is the most common malformation at the cranio vertebral 
junction. This can be radiologically diagnosed by lateral teleradiography as 
discussed by Kahouadji et al. (2013). Neurosurgeons or radiologists should be 
conscious about this variant anatomy at the cranio vertebral junction while 
diagnosing myelopathies or nerve compression syndromes. Khamanarong et al. 
(2013) evaluated the neurovascular symptoms of this congenital malformation. 
Surekha Jadhav et al. (2012) demonstrated the assimilation of atlas in Maharastra 
region. As stated by Srisopark (1974), the incidence was found to be 0.08-3%. 
Though studies on occipitalisation of atlas insist on the clinical symptomatic 
presentations of neurological sequelae, a study by Gholve et al. (2007) explains the 
asymptomatic scenario observed in children. Wackenhein (1974) states that 
assimilation of atlas is variable in its tposition as it may involve any aspect of atlanto 
occipital articulation. In the present study, a skull with almost complete 
occipitalisation of atlas except at posterior arch was analysed and clinically 
correlated. 

 
2. MATERIALS AND METHODS 

On routine examination of dried skulls at the occipital region, one skull was 
found to show incomplete assimilation of atlas. Photographs were taken and 
compared with normal skull. 

 
3. RESULTS 

One dried skull exhibited incomplete occipitalisation of atlas. The anterior arch 
of atlas was completely fused. Posterior arch was found to be splitted with a gap in 
the center. The styloid process was long, and its tip was found close to the fused 
atlas. This is represented in the following pictures. 

 
Figure 1 

 
Figure 1 Norma Basalis Showing Occipitalisation of Atlas 
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Figure 2 

 
Figure 2 Lateral Views of Skull 

  
Figure 3 

  
Figure 3 Comparison with Normal Skull 

 
4. DISCUSSION 

Assimilation of atlas is due to the fusion of caudal fourth occipital somite with 
proximal first cervical somite. Somite is a paraxial mesoderm derivative which is 
developed during 4th week of intrauterine life. 44 pairs of somites are formed on 
either side of the developing neural tube extending from cranial to caudal areas of 
the embryo. Each somite forms sclerotome, myotome, and dermatome where the 
entire vertebral column is derived from the sclerotome component. 4 occipital 
somite’s form the skull base called the occiput. Normally, occipital somites and 
cervical somites’ remain separate. Occipitalisation of atlas occurs when the last 
occipital somite fuses with the first cervical somite. Sween et al. (2014) 
demonstrated three skulls with occipitalisation of atlas. Nayak et al. (2005) put forth 
complete assimilation of atlas in their study. The main concern of such type of 
variant anatomy at the cranio vertebral junction is the wide spectrum of presenting 
symptoms. Howard and Simpson (1994) elaborated on the symptoms of 
paraesthesia’s, numbness, impairment of 2-point discrimination, loss of vibration 
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sense etc due to compression of dorsal columns. Kassim et al. (2010) analysed the 
myelopathies due to the compression. The wide range of neuro vascular 
complications due to such an anatomical variation should be borne in the minds of 
neurosurgeons or radiologists while dealing with such presentations. This study 
analyses the occipitalisation of atlas and its clinical frames of reference. 

 
5.  CONCLUSION 

Incomplete occipitalisation of atlas with bifid posterior arch has been reported. 
This may lead to myelopathies or compression syndromes as vital structures like 
lower medulla becoming spinal cord, vertebral artery, cervical spinal nerves are 
related.  
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