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1. Introduction 

The C3 to C6 vertebrae belong to the typical cervical vertebrae. The spinous process of typical cervical vertebrae is short and bifid and gives 

attachment to ligamentum nuchae and extensor muscles of the back. Non-bifid spinous process may affect the curvature of vertebral column by 

asymmetrical action of extensor muscles. Presence of a non-bifid spine may be misinterpreted in radiological studies and may be responsible for erroneous 

counting of cervical spines in a skiagram 1.The objective of our study is to observe the variations in bifidity of spinous process of typical cervical vertebrae. 

 

2. Materials & Methods 
The study was carried out on cervical vertebrae and included 200 dried typical cervical vertebrae (C3-C6) belonging to both sexes. These typical 

cervical vertebrae were studied from the Department of Anatomy of Hamdard Institute of Medical Sciences & Research, Jamia Hamdard New Delhi & 

Career Institute of Medical Sciences and Hospital, Lucknow Uttar Pradesh. Bifidity of spinous process of each cervical vertebra was observed. The spinous 

process of cervical vertebrae macroscopically divided under three categories, bifid spine, bifid but partially fused and nonbifid spine and photograph were 

taken. 

 

3. Results 
We studied the spinous process of 200 human typical cervical vertebrae (C3-C6). Sex of vertebrae had not been determined. It was observed 

variations in bifidity of spinous process. We were divided spinous process in three categories: if two distinct tubercles at the end of the spinous process are 

present, spinous process itself is not bifurcated and no cleft is present spine is referred partially bifid. Whereas in bifid  spinous process bifurcation must 

separate both the tubercles and part of the spinous process itself and in non-bifid spin the end of the spinous process is rounded or flattened. 173 (86.5%) 

vertebrae with bifid spinous process (Figure 1), 15 (7.5%) vertebrae with partially bifid spinous process (Figure 2) and 12(6%) vertebrae with non-bifid 

spinous process (Figure 3) were observed (Table 1). 

Figure 1: Showing bifid spinous process in typical cervical vertebra.     Figure 2: Showing partially bifid spinous process in typical cervical vertebra  

 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

Abstract 
Objective: Aim of the present study is to observe the detailed anatomy of spinous process of typical cervical vertebrae and to note vari ations if any 

along with their frequencies of occurrences in Indian population and clinical importance.  

Material and method: 200 dried typical cervical vertebrae (C3-C6) belonging to both sexes were taken for study  from the Department of Anatomy of 

Hamdard Institute of Medical Sciences & Research, Jamia Hamdard, New Delhi & Career Institute of Medical Sciences and Hospital, Lucknow Uttar 

Pradesh. 

Result: It was observed 173 (86.5%) vertebrae with bifid spinous process, 15(7.5%) vertebrae were having partially bifid spinous process and 12(6%) 

vertebrae were having a non-bifid spinous process.  

Conclusion: Variations in bifidity of spinous process of typical cervical vertebrae were observed. These variations may be useful for the neurosurgeons, 

orthopedic surgeons and radiologists for interpreting the skiagrams, computed tomogram and magnetic resonance image scans.  
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Figure 3: Showing nonbifid spinous process in typical cervical vertebra. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: Distribution of spinous process in cervical vertebrae 

Serial no Type of spinous process in vertebrae No of vertebrae % of vertebrae 

1 Bifid process 173 86.5 

2 Partially bifid 15 7.5 

3 Non bifid 12 6 

 

4. Discussion 
A bifid spinous process is a feature of the typical cervical vertebrae that includes third to sixth cervical vertebrae 2. In our study we found three 

different variations in bifidity of spinous process of typical cervical vertebrae (C3-C6) namely bifid, partially bifid and non-bifid. A spine is referred to as a 

partially bifid if two distinct tubercles at the end of the spinous process are present and spinous process itself is not bifurcated and no cleft is present. In bifid 

spinous process bifurcation must separate both the tubercles and part of the spinous process itself and in non bifid spin the end of the spinous process is 

rounded or flattened3.  

Similar variations have been observed and studied by other authors. The frequency of bifidity of cervical spinous processes at different vertebral 

level was examined in a sample of 359 Americans of African (black) and European (white) descent. Significant differences betw een race/sex subgroups were 

found at C3-C6 cervical vertebrae. At each level, whites showed a higher frequency of bifidity than blacks and males exhibited higher frequency of bifidity 

than females3. But in our study we were unable to determine sex of vertebrae so we couldn’t observe sex difference due to unavailability of whole skeleton.  

The incidence of bifid spinous processes has being higher in fetuses as compared to that of adults in European and Native Africans 4. Study of a male cadaver 

the third, fourth and sixth cervical vertebrae appeared to be normal accept that the spinous process were not bifid1.  Study of 400 hundred black and white 

South African populations also showed bifid spinous processes were present significantly more frequently in the white sample (58.9%) than in the black 

(31.6%). A bifid spinous process occurred most commonly in C2 (89%) followed by C5 (83%), C4 (79%), C3 (59.4%), and C6 (41.7%) in the white 

sample5. In our study we observed and found 86.5% vertebrae with bifid, 7.5% vertebrae with partially bifid and 6% vertebrae with non-bifid spinous 

process. These variations are helpful for the neurosurgeons, orthopedic surgeons and radiologists for interpreting the skiagram, computed tomogram and 

magnetic resonance image scans6. Implantation of cervical spine instrumentation requires detailed anatomical information to avoid harming the patient7,8. 

 

5. Conclusion 
In present study we found variations in bifidity of spinous process of typical cervical vertebrae. We studied 200 typical ver tebrae and found 

bifid, partially bifid and non-bifid spinous process in 86.5%, 7.5% and 6% vertebrae respectively.  
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