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 ABSTRACT 

Introduction 

Anatomical variations have always been fascinating topics for research, revealing the hidden 

and rare findings. We have observed a skull assimilated with first cervical vertebra (at las) 

leaving some perforations along the line of fusion. Atlas does not bear body like other 

cervical vertebrae, forms atlano-occpital joint which allow flexion, extension particularly 

nodding movement to the head.  

 

Case Report 

We have come across with total fusion of atlas with skull during undergraduate medical 

teaching. The skull was completely examined. The lateral mass showed complete fusion with 

occipital condyles. Anterior arch was completely fused with occipital bone whereas there 

were some perforations along the line of fusion between posterior arch and occipital bone. 

 

Conclusion 

Occpitalization of atlas may severe complications ranges from headache to spinal cord 

compression. This condition may be characterised by headache, cervical pain, postural 

abnormality, restricted flexion and extension of neck specially nodding movement, pain and 

numbness in the upper limb(s). 
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INTRODUCTION 

  

The incidence of atlanto-occipital fusion ranges from 0.14%-0.75% of the population, equally 

effecting both genders [1]. The atlanto-occipital fusion/ occipitalization of atlas was first 

explained by Rokitansky in 1844 and demonstrated by roentgenographically by Schuller in 

1911 [2] .The first cervical vertebra is developed from three primary ossification centres: one 
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for each neural arch and one for the body. Incomplete segmentation of the basal occipital 

sclerotome and the first spinal sclerotome may cause the assimilation of atlas and occipital 

bone [3]. Occipitalization may also be due to developmental variation of first branchial arch 

which may include malformation of occipital bone, shortening of clivus, non-formation or 

inadequate formation of atlanto-axial joints and platybasia [4,5] . The ventral and dorsal parts 

of sclerotome surround the notochord and neural tube respectively. The ventral portion 

develops in to vertebral body and dorsal portion give rise to the posterior vertebral arch. The 

cephalic half of the first cervical sclerotome fuses with the caudal half of the last occipital 

sclerotome to form the base of the skull, while the caudal half of the first cervical sclerotome 

combines with the rostral half of the second cervical sclerotome to form atlas [6]. The 

formation and the rearrangement of segmental sclerotome in to definite vertebra are 

complicated. A disruption in this process may leads to abnormality, fusion or variation in 

number of vertebrae.  

 

CASE REPORT 

 

We have come across with total fusion of atlas with skull during undergraduate medical 

teaching. The skull was completely examined. The lateral mass showed complete fusion with 

occipital condyles except a foramen on each side possible for the path of vertebral arteries 

(fig: 1). Anterior arch was completely fused with occipital bone whereas there were some 

perforations along the line of fusion between posterior arch and occipital bone. Both the 

transverse processes were directed downward and laterally, free from occipital bone. Right 

costotransverse bar was broken, causing an incomplete foramen. A median slit was identified 

between the anterior tubercle of atlas and basi-occiput (fig: 2). Both hypoglossal canals were 

present. 

 

Fig: 1: Forcep showing the path of vertebral artery on left side, similarly  

observed on right side 
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Fig: 2:Inferior view of skull: foramen magnum (FM) surrounded by transverse 

processes (TP), inferior articular facets (IAF), posterior arch (PA) of atlas. Red mark 

indicating the complete occipitalization of anterior arch of atlas. Black arrow showing a 

median slit. 
 

 

 

DISCUSSION 

  

Complete and hemifusion of atlas with occipital bone have been documented by various 

authors. Most of the studies have shown assimilation of atlas with bifid posterior arch [7-11]. 

We have found a complete posterior arch fused with occipital bone showing few perforations 

along the line of fusion. The sagittal diameter of spinal canal behind the odontoid process 

equal to or less than 14 mm may cause compression of cord [2]. Occipitalization of atlas may 

occur due to improper fusion of sclerotomes. This condition may be characterised by 

headache, cervical pain, postural abnormality, restricted flexion and extension of neck 

specially nodding movement, pain and numbness in the upper limb(s). Physical appearance 

may show low hairline and abnormal short neck. Neurological findings may include tinnitus, 

visual disturbances due to involvement of associated cranial nerves [12]. Absolute immobility 

of occipitalized atlas results in compensatory hypermobility of atlanto-axial joint [13] . 

 

 

CONCLUSION 

  

Present study may be fruitful finding for the clinicians, physiotherapist dealing with neck 

pain and neurosurgeons dealing with abnormalities of cervical spine. Patient with this 

condition may have difficulty in nodding movements of spine and in worst scenario 

compression of cervical spine 
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