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ABSTRACT 
Congenital anomalies of the Craniovertebral Junction (CVJ), though clinically significant, have often been misdiagnosed especially 
in the paediatric age group. Timely diagnosis and interventions can improve clinical outcome and prevent complications. Better 
understanding of the regional anatomy and pathophysiology of anomalies along with a strong clinical suspicion, accurate examination 
of clinical signs and better clinical correlation can aid in early diagnosis. We illustrate the above by exploring the clinical scenario 
of an 11-year-old female child with multiple CVJ anomalies resulting in spastic qaudriparesis and thereby, discuss what could have 
prevented the delay in diagnosis.

[Table/Fig-1]: Child with short neck and low posterior hair line.

[Table/Fig-2]: Craniovertebral anomalies on CT imaging.

[Table/Fig-3]: Sagittal section of MRI showing basilar invagination and marked 
cervicomedullary compression (marked in brown).

CASE REPORT
An 11-year-old girl presented to the Department of Physical 
Medicine and Rehabiliation with spastic quadriparesis. Her birth 
history was suggestive of probable perinatal asphyxia. She was 
born by caesarean section at 38 weeks, indication being rupture 
of membranes and subsequent decreased fetal heart rate. She 
required tactile stimulation for her first cry and her birth weight was 
3.5 kg. Breast feeding was initiated immediately. She did not require 
any intensive care admission.

All her gross and fine motor milestones were delayed with head 
control at two and half years, roll over (only onto her left) at seven to 
eight months, sitting with maximum support at three to four years 
and standing with maximum support at five to six years. She was 
able to pick up moderate size objects with her left hand and also 
draw simple pictures with set up.

Her language and social milestones were age appropriate and 
she performed well academically at school. However, she did not 
achieve bladder and bowel continence and was managed with 
diapers. She was assisted by her mother in all her daily activities 
and for mobility. 

She was treated for recurrent urinary tract infections since infancy. 
Mild chewing difficulty at three years and decreased sensations on 
the right side of body at four years was also reported. 

A diagnosis of Central Motor Dysfunction (CMD) was made by a 
local neurologist considering probable birth asphyxia and delayed 
motor milestones for which she was on regular physiotherapy. 
Regular monitoring of head circumference for four to five months 
was done to rule out hydrocephalus. X-ray cervical spine done at 
two years for restricted neck movements was reported as normal. 
Blood tests were done twice to rule out thyroid dysfunction. By 
four and half years of age, in May 2006, she underwent bilateral 
multiple soft tissue release for spasticity, calcaneal osteotomy with 
K-wire fixation for foot deformities and bilateral femoral rotational 
osteotomies. Inspite of this, she had worsening of her spasticity and 
a second opinion was sought when she was 10 years of age.

This time, cervical spine CT scan was done considering her short 
neck as shown in [Table/Fig-1]. It revealed multiple CVJ anomalies 
namely, condylar hypoplasia with partial atlanto-occipital assimilation 
(occipitalisation of atlas) on left side, axis dysplasia, split atlas, 
atlantoaxial subluxation, fusion of first and second cervical vertebrae, 
basilar invagination and marked cervicomedullary compression as 
evident in [Table/Fig-2,3]. MRI brain screening done was normal.
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She underwent transoral odontoidectomy with occipito-C3 fixation 
with occipital loop in April 2012. Post surgery, she required ventilatory 
support for one day and was flaccid for nearly one month. There 
has been gradual recovery in tone and voluntary control thereafter 
and she has been on a rehabilitation programme to improve her 
motor control and functioning from a wheelchair.

An informed, written consent was taken from the care givers of child 
for the present case report.

DISCUSSION 
CVJ (comprising of the occiput, atlas and axis) can be affected by 
congenital, developmental and acquired abnormalities. Anomalies 
involving CVJ have been a topic of speculation and medical research 
since the second half of 19th century [1]. In spite of advances in 
neuro diagnostic imaging, timely diagnosis of CVJ anomalies 
is often delayed. Early diagnosis in paediatric age group is often 
hindered owing to complex regional anatomy, low clinical suspicion 
and confusing radiological picture (due to immature bones with 
ossification around nine years) [1,2]. A number of congenital CVJ 
anomalies have been described [3,4]. In condylar hypoplasia, the 
occipital condyles are underdeveloped and the lateral mass of atlas 
vertebra may fuse with hypoplastic condyles. This fusion (partial or 
complete) is called atlas assimilation and occurs in 0.25% of general 
population [3,4]. This congenital anomaly invariably leads to basilar 
invagination (upward migration of odontoid process of axis vertebra 
onto assimilated atlas). Basilar invagination is associated with neural 
dysgenesis (like Chiari malformation or syringomyelia) in 25-35% of 
patients and can cause cervicomedullary compression as well [3,4]. 
Atlas assimilation is also associated with increased prevalence of 
fusion of second and third cervical vertebrae (axis-C3). This leads to 
gradual loosening of atlantodental joint with progressive atlantoaxial 
subluxation (reported in 50% cases) [3,4].

Klippel Feil syndrome is congenital fusion of cervical spine ranging 
from two segment fusion to entire cervical spine involvement. This 
is associated with clinical triad of short neck, low posterior hairline 
and limitation of neck movement. Other systemic involvement like 
renal, cardiac, musculoskeletal anomalies are well known with this 
syndrome [3-5]. Split atlas is rare anomaly involving anterior and 
posterior rachischisis of the atlas [3].

Most of the above mentioned anomalies have been found in the 
imaging of the child described. For a child with delayed motor 
developmental milestones and spastic quadriparesis, it is important 
to consider differentials other than CMD. The initial presentation 
of the child during her early years with spastic quadriparesis (right 
affected more than left), decreased sensation on right side, bladder 
and bowel incontinence with normal cognition was more in favour 
of a spinal disorder rather than cerebral involvement. A spastic 
quadriparesis type of CMD is often known to have cognitive and 
speech deficits more than other subtypes [6]. The sensory deficits 
seen in CMD including the hemiplegic type are mostly bilateral [7]. 

There have been some reports of CVJ congenital anomalies being 
initially misdiagnosed as CMD [8,9]. Besides, the classic ‘clinical triad’ 

is not seen in a child having only cerebral palsy and has been described 
for Klippel Feil syndrome due to cervical vertebrae anomalies, as 
per literature [5]. The only CVJ anomaly seen in association with 
cerebral palsy is os odontoidenum (anomaly of odontoid process 
causing atlantoaxial instability) in dystonic sub type of CMD children 
[10,11]. On the other hand, 50% cases of congenital atlanto-occipital 
anomalies have been found to be associated with C1-C2 subluxation 
or dislocation leading to C1-C2 instability [9,12].

The above mentioned child underwent orthopaedic surgeries for 
the spasticity of her lower limbs due to the misdiagnosis of CMD, 
when she would have benefitted with an early cervical spine 
decompression. This, in turn, impacted subsequent rehabilitation 
interventions, which affected the neurological and functional 
outcome of child significantly. 

CONCLUSION
Hence, the report highlights the need to carefully scrutinise basis of 
diagnosis for infants and younger children, regularly on each visit. A 
good clinical suspicion and meticulous clinical examination of subtle 
signs is important to avoid missing the proper diagnosis and can 
help in early interventions, thereby, improving clinical outcome. 
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