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Abstract  

 

Introduction: Variation in posterior arch of atlas are very rare. Variation is due to developmental anomaly, its detection 

is icidentaly while investigation for head and neck region. Our aim is determine the variation in posterior arch of atlas. 

Materials and methods: 50 dried atlases of unknown sex used for the study from department of Anatomy of medical 

college of Gujarat. Results and observation: 3 atlases showed absence of median part of posterior arch out of 50 

vertebrae. Conclusion: Such variations must be noted by surgeons and radiologist. 

Keywords: Atlas vertebrae, Posterior arch, ossification, Clinical Significance. 

Copyright @ 2019: This is an open-access article distributed under the terms of the Creative Commons Attribution license which permits unrestricted 
use, distribution, and reproduction in any medium for non-commercial use (NonCommercial, or CC-BY-NC) provided the original author and source 

are credited. 

 

INTRODUCTION 

First cervical vertebra is atypical vertebra.it is 

also known as atlasbecause it supports the globe of the 

head [1]. It is ring shaped having two arch is anterior 

and posterior. Atlas differs from other vertebra, by 

absence of body and spine, contains weight bearing 

lateral mass with articular facets. Posterior arch forms 

3/5th of circumference of atlantal ring, having groove 

called as sulcus arteriaevertebralis which transmits 

vertebral artery and first cervical nerve [2]. Transverse 

processes of cervical vertebrae contain foramina 

transversarium, important identifying feature of cervical 

vertebrae.Atlas ossifies from three centres, one for each 

lateral mass with half of the posterior arch. The centre 

for the lateral masses appear during seventh week of 

intrauterine life and unite posteriorly at about three 

years. The centre for anterior arch appear at about first 

year and unites with the lateral masst about seven years. 

Posterior arch of atlas begins its ossification during the 

seventh week of intrauterine life. The vertebral laminae 

fuses at the time of birth, except for some length of 

cartilage. Complete fusion of posterior arch is expected 

to occur between 3 and 5 years of age. In about 2% of 

population, additional centers may be present 

posteriorly in the midline forming the posterior tubercle 

of the atlas during the 2nd year of life1-6 [3, 4, 7, 18]. It 

is very important to know about this variation during 

surgeries at atlanto-occipital joints. Our study provides 

detailed information about this variation and it will be 

useful for surgeons and radiologists. 

 

MATERIALS AND METHODS 

50 dried atlases of unknown sex used for the 

study from department of Anatomy of medical college 

of Gujarat. Each atlas was observed for posterior arch 

and any variations were photographed. 
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Fig-1: Atlas Vertebra 

 

 
Fig-2: Atlas Vertebra deficiency in posterior arch 

 

 
Fig-2: Atlas Vertebra deficiency in posterior arch 
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Fig-4: Atlas Vertebra deficiency in posterior arch 

 

RESULTS  

Out of 50 atlas vertebrae, 3Atlas 

vertebraeshowed median deficiency in the posterior 

arch of atlas vertebrae was observed. The right and left 

limb of the arch of the three vertebrae showed a blunt 

ending. 

 

DISCUSSION   

Atlas vertebra shows greatest variability 

among the cervical vertebrae. Many authors have 

described about variations of atlas but little literature is 

available about median deficiency of posterior arch of 

atlas. In our study out of 50 atlases, 3 showed absence 

of deficiency of posterior arch. 

 

Variations in this specialized region may 

present clinical features varying from mild neck pain, 

headache, vertigo, buzzing ears to neurological 

symptoms depending on the degree of variation. The 

clefts and aplasia of the atlas are rare variations  

 

The region of the upper cervical spine due to 

its complicated embryonic development has been 

reported to be highly vulnerable to skeletal and neural 

developmental variants. 

 

Atlas develops from three centers of 

ossification: one for the anterior tubercle and two for 

the lateral masses. The ossification of the posterior arch 

begins during the 7th week of the intrauterine life and 

proceeds perichondrically from the two centers located 

in the lateral masses. A separate ossification center 

develops in the posterior cartilaginous cleft during the 

second year of life. Complete ossification of the 

posterior arch occurs between 3–5 years of age. Defects 

in the posterior arch have been attributed to absence or 

defective development of cartilaginous preformation 

rather than disturbances of the ossification of the arch 

[2, 9]. 

 

Posterior arch deficiencies may range from 

moderate defects (median, uni– and bilateral clefts) to 

complete lack of ossification [5]. 

 

Thereby, suggesting a higher incidence in 

females as compared to the males. Several disorders 

including Arnold-Chiari malformations, gonadal 

dysgenesis and the Klippel-Feil, Down and Turner 

syndromes have been associated with the congenital 

absence and hyperplasia of the posterior arch of the 

atlas. 

 

In most reports, deficits in the posterior arch 

have been discovered incidentally in asymptomatic 

subjects following x-ray examination of cervical spine 

due to mild injury [4-6]. 

 

Schulze PJ et al., examined 26-year-old male 

patient with head trauma after traffic accidentwith 

headache and neck pain. Find absence of posterior arch 

of atlas by CT scan and MRI. The patient was managed 

conservatily. He was fine after a year [4]. 

 

Hosalkar HS et al., Lateral cervical spine 

radiograph revealed two hemiarches of C1 with a 

hypoplasia in the midline. Cervical 2D and 3D 

reconstructed computed tomography (CT) studies 

showed hypoplasia of the posterior arch of the C1 and 

may be mistaken for fractures in patients who have 

sustained cervical spine injuries [5]. 

 

P. Prahaladu1 et al., a case report of 12 year 

old boy absent posterior archand partial occipitalization 

of right half of atlas by xray and CT scan [7]. 

 

Study by Mehta UK et al., examined 75 atlas 

vertebrae analysed 3 presented with posterior arch 

defect, two with Type A defect and one with Type B 

defect. The total incidence of posterior arch defect is 

4%. Type A: Failure of posterior midline fusion of the 2 

hemi arches. Commonly appear as a fissure or a small 

gap in the midline. Type B: Unilateral cleft. A defect is 

present on one side, which ranges from a small cleft to 

complete absence of one half of the arch. Type C: 

Bilateral cleft with persistent dorsal part of arch. Type 

D: Absence of posterior arch with persistent posterior 

tubercle. Type E: Absence of entire posterior arch [8]. 

 

Paksu D et al., observed congenital atlas defect 

in25 year-old woman, Radiographs incidentally 

https://www.pulsus.com/scholarly-articles/median-deficiency-in-the-posterior-arch-of-the-atlas-vertebra-a-case-report.html#5
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revealed aplasia of the posterior arch of the atlas 

together with anterior rachischisis [8]. 

 

However, no reports documenting association 

between permanent neurological deficits and 

occurrence of posterior arch defects have been reported. 

Cervical spine radiography with flexion/extension 

views may help to detect cases with mechanical 

instability where there is increased risk of spinal cord 

injury [9].  

 

Richardson EG, et al., Plain lateral X-rays of 

the cervical spine showed absence of the posterior arch 

of atlas but a posterior tubercle was present. CT 

identified a bilateral defect with a remaining posterior 

tubercle, isolated from any other bony contact. The 

present case befits into type A, of their classification. 

Kwon and coworkers cited the study of Geipel, who 

reported clefts of the posterior arch in 4% of 1613 

autopsy specimens studied, 97% being median clefts 

[10]. 

 

Wysocki J et al., identified Anatomical 

variantion of Split posterior (3%) or anterior (1%) 

arches of the atlas from the study of 100 cervical 

vertebra [11]. 

 

EC Tan et al., identified 36-year-old female 

shows Radiographs of the cervical spine showed a 

radiolucent area in the region of the posterior arch of 

the atlas. Computed tomography subsequently revealed 

partial absence of the posterior arch of the atlas with a 

defect at the anterior ring. This case report illustrates a 

situation where congenital defect of the posterior arch 

of the atlas was revealed in a patient with neck pain 

[12]. 

 

Parul et al., have identified median deficiency 

in the posterior arch of one of the thirty atlas vertebrae 

was observed. The right limb of the arch showed a 

bulbous ending, while the left limb of the arch had a 

flattened appearance [13]. 

 

L. Corominas et al., identified Congenital 

absence of the posterior arch of the atlas associated with 

a fracture of the anterior arch in, nine-year old boy 

presented with a history of occipital headache for two 

months after axial compression of his neck while 

performing somersaults. He reported that the pain 

increased with hyperextension of the neck [14]. 

 

Guido Currarino et al., identified  seven person 

with defect in posterior arch four of them presented 

with absence of entire posterior arch, two person 

presented with bilateral posterior arch cleft and one 

presented with unilateral posterior arch cleft [15]. 

 

U. Solomon Krupanidhi et al., out of 109 atlas 

vertebra five were show defect in posterior arch of atlas 

[16]. 

 

Howard L. Dorne et al., identified a case of 

total hemiaplasia of the right posterior arch, partial 

hemiaplasia of the left posterior arch, and a midline 

cleft of the anterior arch in 24 year old male by CT scan 

[17]. 

 

Joseph JJunewick et al., studied on pattern of 

ossification of atlas vertebra by CT scan. He studied in 

all age group, and correlate with the ossification 

pattern. In anterior arch, incomplete ossification was 

noted in 47 of 103 patients (46%) in the 85–96-month 

age category. In posterior archEight of the 185 (4%) did 

not have a midline posterior synchondrosis; five of the 

eight had bilateral paramedian clefts and three of the 

eight had a unilateral paramedian cleft. A hypoplastic 

right posterior arch discontinuous with the lateral mass 

was seen in one patient [18]. 

 

Mario Ganau et al., presented acase of a 74 

year-old man, admitted with head and cervical spine 

traumatic injury complained of mild neck pain, CT 

scan, demonstrated an anterior small defect of the arch 

on its left side, with tiny bony fragments in the middle 

of the defect, and a posterior rim defect at the level of 

the first cervical tuberculum [19]. 

 

G. M. Karwacki et al., observe in anlage to 

stop at the ventrolateralsynchondrosis. In 38 of 230 

patients (16.5%), a large unossified midline gap and no 

ventral ossification centre were observedanterior arch 

of atlas. In 3 patients they observed an additional, 

centrally located Ossification centre within the 

Posterior arch of atlas [20]. 

 

S Garg et al., found 4patients of bipartite atlas, 

.2% of total Bipartite atlas or split atlas defects were 

found in 4 of the 1,735 patients. The type A posterior 

arch defect was found in 3 patients and the type B 

posterior arch defect was found in one patient. No type 

C, D, or E defects were observed in these bipartite atlas 

defect Congenital [21]. 

 

Ji Won C et al., A computed tomography scan 

showed the midline cleft within the anterior arch of the 

atlas and the bilateral bony defects of the lateral aspects 

of the C1 posterior arch with the most dorsal part of the 

posterior arch preserved in a 46-year-old male 

presented with a 2-month history of tremor and 

hyperesthesia of the lower extremities after a minor 

head trauma [22]. 

 

Sebastian Guenkel et al., analyzed 1069 

patients, they found 41 cases of atlas arch defects. This 

represents 3.8% of all patients. Of the 41 found 

anomalies, 38 cases presented a dorsal arch defect. 

Type A was predominant with 34cases. One vertebrae 

shows a typical example of type A according to the 

classification of Currarino et al., 

Abipartitespondyloschisis was present in 2 cases.  One 



 
Dr. Sunita Gupta et al., Sch Int J Anat Physiol, March 2019; 2(3): 111-116 

© 2019 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates  115 
 

patient showed a total irregular form of the atlas 

vertebra [23]. 

 

Aseem Sharma et al., Presented a 3 case of 

atlas defect, one was 32-year-old woman weakness and 

numbness of all four limbs after sustaining a minor 

head trauma. Plain radiographs of the cervical spine 

revealed bilateral defects in the posterior arch of the 

atlas with an isolated bony posterior arch remnant. MR 

imaging of the cervical spine showed partial aplasia of 

the posterior arch of the atlas.  

 

Second was 35-year-old woman with neck 

pain of 6 months’ duration and a tingling sensation and 

weakness in both upper limbs of 3 months’ duration. 

Plain radiographs of the cervical spine showed aplasia 

of the posterior arch of the atlas with an intact posterior 

tubercle. 

 

Third one a 30-year-old man suffering from 

neck pain and stiffness for the past 5 years. In 

radiographs reported as fractures in the posterior arch of 

the atlas. The patient was put in traction, and 

subsequently wore a cervical collar for several months, 

because subsequent radiographs showed no healing of 

the defects. The radiographs were reviewed and were 

thought to reveal partial aplasia of the posterior arch. A 

subsequent CT scan showed the defects to be 

marginated by bone, with a smooth cortical outline. 

Radiographs taken during extension of the neck clearly 

showed anterior movement of the isolated posterior 

bony fragment. Spine revealed aplasia of the posterior 

arch of the atlas with an intact posterior tubercle [24]. 

 

Pralaya Koshore Nayak et al., A case report of 

22-year-old male presented to us with head injury. X-

ray screening of the cervical spine revealed two 

posterior arches of the atlas. Computed tomography 

(CT) scan of the cervical spine showed, both anterior 

and posterior splitting of the arch of atlas along with 

fusion of the dens to right side of the anterior a. 3D 

reconstruction in the CT scan, posterior splitting of 

arches at different level in the axial plane, and a double 

posterior component in lateral X-ray film also the 

bodies of C1 and C2 were fused on the right side [25]. 

 

Lokesh S Nehete et al., presented a case of C1 

arch stenosis, canal is ellipsoid in shape with reduced 

anteroposterior diameter along with absence of 

posterior arch in midline. Arch is bifid with inward 

inclination [26]. 

 

Andreas Panagopoulos et al., presented a case 

report of 24-year-old man after a road traffic accident 

Plain X-rays of cervical spine revealed a free bony 

fragment in the lateral aspect of the posterior arc of the 

atlas that was initially interpreted as a fracture (Fig-1). 

On detailed examination, the lesion was found to have 

smooth edges, the posterior arc of the atlas was not be 

clearly visualized. In CTscan of the C1/C2 region 

confirmed the presence of posterior arch aplasia, a 

butterfly-shape atlas and persistant posterior tubercle 

[27]. 

 

Awareness of the existence of this condition 

will helpful clinicians to avoid misdiagnosis and 

excessive investigations. 

 

Knowledge of this variation is also significant 

importance to orthopedists, as its co-existence with 

fractures may result in instability in the cervico-

occipital region and non-union thereby leading to 

difficulty in further management. The recognition of 

this variation, early in life may prevent serious 

neurological deficits in subjects having any defects in 

the posterior arch, by restricting their neck movements 

and activities like strenuous sports 

 

CONCLUSIONS 

In our study incidence of deficiency of Median 

part in the posterior arch of the atlas vertebrae is 6%. It 

is a rare anomaly, usually the patient are asymptomatic 

and presented with headache and other associated 

defect or traumatic injury. It may be mistaken with 

fracture. Knowledge of such variations may be helpful 

for anthropologist, surgeons during cervical surgeries 

and for radiologist in interpreting the X rays.  
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