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CASE REPORT

Introduction: 
Congenital anomalies of the posterior arch of 
the atlas (C1) may range from partial aplasia to 
complete absence6,12. Th e incidence of the pos-
terior arch of atlas anomalies is from 0.69% to 
2.95%. Th ese abnormalities were considered 
by some to be a benign variation and indeed, 
almost all of them are discovered incidentally3,5. 

Presenting features vary from mild neck pain to 
neurological defi cits, occurring aft er minor cer-
vical spine or head injury15.

We report a case of complete agenesis of posteri-
or arch of atlas who presented in our emergency 
department with road traffi  c accident and hav-
ing mild neck pain without neurological defi cit.

Case Report: 
A previously healthy 18 years old male patient, 
who was driver of a vehicle was admitt ed from 
emergency department following road traffi  c 
accident. He was conscious and oriented with 
pain in the right shoulder and right hip joint. On 
examination, he was having severe tenderness in 
the right clavicular area as well as right inguinal 

regions. In addition, he was having mild tender-
ness in the lower part of the right side of the 
neck. Active range of movements at right shoul-
der and right hip joint were painful, but neck 
movements were neither painful nor restricted. 
Sensory and motor neurological examination of 
upper and lower limbs was normal.

Radiographs of the right shoulder and chest 
showed fracture right clavicle and that of pelvis 
revealed undisplaced fracture of superior pubic 
ramus on the left  side. On screening cervical ra-
diographs showed increased gap posterior to the 
C1-C2 vertebrae.

Th is patient had been admitt ed in our hospital 
2 years ago with RTA and radiographs of cervi-
cal spine at that time showed the same gap pos-
terior to the C1-C2 level. During this time of 2 
years, he remained asymptomatic regarding cer-
vical spine. No clinical deterioration was found 
with neck fl exion and extension. All laboratory 
results were within normal limits.

Computerized Tomography (CT) of the cervi-
cal spine was performed and it confi rmed the 
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complete absence of the posterior arch of atlas. 
MRI cervical spine did not show any soft  tissue 
abnormality of the cervical spine but showed 
same fi nding of absence of posterior arch of at-
las. No other fi ndings were seen in the MRI scan 
regarding spinal cord compression, basilar in-
vagination, Arnold-Chiari Malformation or sy-
ringomyelia. No narrowing of sagitt al diameter 
at C1 was detected. 

Th e patient was managed conservatively for 
fracture clavicle and pubic rami fractures. Th e 
neck pain subsided within one week and in the 
follow up period patient remained asymptom-
atic for cervical spine.

Discussion: 
Congenital anomalies of the atlas are rare15. 
When it is detected, may be associated with 
several disorders such as Arnold-Chiari malfor-
mation, gonadal dysgenesis, Klippel-Feil syn-
drome, Down and Turner syndromes8,9. Key to 
understand the C1 anomalies lie in its embryo-
logical development. 

Th e C1 vertebra is derived from the primitive 
4th occipital and 1st cervical sclerotomes. Em-
bryologically, C1 is formed from three primary 
ossifi cation centers during fi rst seven weeks 
of gestation. Th ere is one anterior ossifi cation 
centre giving rise to anterior arch and anterior 
tubercle. Two lateral ossifi cation centers form 
lateral masses and posterior arch. In the 7th 

week of gestation, lateral centers extend postero-
medially to form posterior arch14. Fourth ossifi -
cation centre may exist in 2% of the population 
which forms posterior tubercle1,16. Ossifi cation 
of the posterior arch usually proceeds perichon-
drally from two centers in the lateral masses and 
fusion occurs between 3rd and 4th years of life. 
Incomplete fusion of the two hemiarches may 
be normal in the fi rst 5-10 years4. However, in-
complete fusion may persist in the 3-5% of the 
population. Th e anterior centers usually fuses 
with two lateral masses between 5-9 years of 
age14. 

In 1975, Richardson et al proposed a possible 
mechanism leading to neurological defi cit in 
congenital anomalies of posterior arch of atlas. 
According to their theory the isolated posterior 
fragment may move anteriorly and traumatize 
the spinal cord posteriorly when the neck is ex-
tended. In this condition, the distance between 
the occiput and spinous process of the axis 
caused inward buckling of the ligaments5,11. 

Currarino et al in 1994 suggested a complete 
classifi cation of the congenital anomalies of the 
posterior arch of the atlas2.

Currarino type-A anomalies are the most com-
mon accounting for 90% of the cases with a 
population prevalence of 4%. It is estimated that 
0.69% of the population have type B,C,D and E 
defects. Our case was found to be very rare type-
E anomaly of the C1 which has been reported 
once by M. Bernardo et al7 which was associ-
ated with bifi d C7 spinous process. But our case 
is unique one, not associated with any other 
anomaly of the cervical spine.

Conclusion: 
Complete absence of the posterior arch of atlas 

Table 1:
Type Description 
Type-A Failure of posterior midline fusion of the two hemiarches

Type-B Unilateral cleft 

Type-C Bilateral cleft 

Type-D Absence of the posterior arch with persistent posterior tubercle

Type-E Absence of the entire arch including posterior tubercle

Figure 1: Figure 2: Figure 3: Recent Figure 4: Two years ago
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is an extremely rare and generally benign con-
genital anomaly. Type A and B do not cause 
neurological symptoms and can be managed 
conservatively. But type C and D are likely to 
cause transient quadriparesis aft er minor trau-
ma, even sometimes inappropriate positioning 
of the head or neck can initiate symptoms. Th ese 
types should be managed surgically.

Type-E is not having posterior tubercle, is un-
likely to cause neurological symptoms13.

Currarino et al2 have also subdivided the pa-
tients into fi ve clinical groups: 
1. Asymptomatic, incidental fi ndings.
2. Neck pain and stiff ness aft er trauma to head 

or neck.
3. Chronic symptoms referable to the neck.
4. Various chronic neurological problems.
5. Acute neurological symptoms aft er minor 

cervical trauma.

So the congenital anomalies of the posterior 
arch of the atlas should not be taken lightly, and 
should be fully investigated to avoid serious con-
sequences of instability of the spine5,11.
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