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The skeletal anomalies of cervical region are of interest to
the anatomists, orthopedicians, neurologists, neurosurgeons,
physiotherapists, and even orthodontists. These abnormalities
cause severe neck pain decreased neck range of motion, muscle
weakness and sensory defects over the upper extremities. The
present study is to analyse the fused axis (C2) and third cervical
(C3) block vertebrae and its clinical importance. During our

routine osteology demonstration in the Department of Anatomy
at Vivekanandha Dental College for Women, it was observed
that the complete fusion of body, pedicles, laminaes of axis
vertebrae with the third vertebrae on both anterior and posterior
aspects. We analysed the features of block cervical vertebrae and

the

vertebrae has its embryological and clinical implications.
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INTRODUCTION

Cervical vertebrae are seven in number. C1, C2 and C7 are atypical whereas
C3-C6 are typical vertebrae. C2 vertebrae is different from the others with
the presence of dens or odontoid process from the superior surface of body.
Dens act as a pivot which allows the head and atlas to rotate around it [1].
The third cervical vertebrae (C3) is a typical with similar features of other
cervical vertebrae. Congential anomalies are common in the vertebral
column [2]. Two adjacent vertebrae are osseously fused from birth called
congential block vertebrae. The most common fusion is between second and
third cervical vertebrae. The congenital block vertebrae (C2 & C3) limits
the movement between these bones and because of this, the third vertebrae
is called as “vertebrae critica” by Cave [3]. Embryologically, this is the result
of failure of the normal segmentation process of the somites during the
period of differentiation at 3 to 8 weeks. The presence of block vertebrae
is not necessarily accompanied by clinical symptoms but may also appear
with manifestations of serious clinical features such as myelopathy or may
be associated with syndromes such as klippel-feil [4-6], crouzon’s syndrome
[7], limitation of neck movement [8], or the muscular weakness, atrophy
and neurological sensory loss [9]. This anomaly is of clinical importance,
thorough evaluation must be done by X-ray or Magnetic Resonance Imaging
(MRI) for preventing any serious damage such as osteoarthritis by early
diagnosis and treatment. The present study is aimed to study the congenital
block (C2 and C3) vertebrae and its clinical importance.

CASE REPORT

During the routine osteology demonstration of cervical vertebrae for the
first year BDS students in the Department of Anatomy at Vivekanandha
Dental College for Women, it was observed that there was a complete fusion
of vertebrae arches of both sides along with fused inferior articular facet of
C2 and superior articular facet of C3. The features of this congenital block
vertebrae was analysed and the specimen was photographed in different
views (Figure 1).

Figure 1) Shows fused bodies of C2 & C3 wertebrae from anterior aspects.

Observations

Body, laminae and spines of C2 and C3 were completely fused on both
anterior and posterior aspects (Figure 2). Pedicles were not fused. Transverse
process is fused on right side and it is not fused on left side.

Foramen transversarium were present, and the diameter in C2 on the left
side measured 7 mm and on right side 6 mm. Foramen transversarium in
C3 on the left side measured 9 mm and on the right side it was 7 mm. The
diameters were measured from inferior aspect in C3 and from the superior
aspect in C2.

EMBRYOLOGICAL SIGNIFICANCE

Normal segmentation of the sclerotomes is important for the development
of a normal vertebral column. Second cervical sclerotome give rise to
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Figure 2) Shows fused spines of C2 & C3 vertebrae from posterior aspects

RIGHT LATERAL VIEW LEFT LATERAL VIEW

Figure 3) Shows fused right side transverse process & failure fusion on left side
transverse process of C2 & C3 vertebrae from lateral aspects

RIGHT LATERAL VIEW

LEFT LATERAL VIEW

Figure 4) Shows vertebral canal and foramen transversarium of fused C2 & C3
vertebrae from superior and inferior aspects.

the development of body, transverse process, and posterior arch of C2
vertebrae, tip of dens derived from cranial half of first cervical sclerotome
[10]. Embryological failure of normal spinal segmentation due to decreased
local blood supply during the third to eight week of fetal development
results the block cervical vertebrae. Vertebral fusion anomalies are likely to
be associated with disturbance of pax-1 gene expression in the developing
vertebral column [11]. The common site of block vertebrae is between C2 &
C3 with the incidence of 0.4% to 0.7% of both sexes [12].

CLINICAL SIGNIFICANCE

While doing endotracheal intubation, extension of the neck is done. So
persons with block vertebrae in cervical region have to take care to prevent
hyperextension as it can precipitate disc prolapsed. If cisternal puncture is to
be done, we should look for possibility of block vertebrae in cervical regions.

DISCUSSION

Block cervical vertebrae or fused cervical vertebrae have clinical and
embryological importance. These block vertebrae appear both structurally
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and functional as one. This fusion may be congenital or acquired (Figure 3)
[13]. Acquired block vertebrae may be due to diseases like tuberculosis,
infections, juvenile rheumatoid arthritis and trauma. The presence of block
vertebrae is not necessarily accompanied by clinical symptoms but may also
cause neurological disturbances or may reinforce the effect of trauma. They
also predispose to early spondylosis [14]. The anomalies of the cervical region
are of interest to anatomists, orthopedists, neurologists, neurosurgeons,
and even orthodontists. Nayak, had been reported the bilateral absence
of foramen transversarium in atlas and explained the knowledge of this
variations may be of importance during interventions in various disciplines
like orthopedic surgery, neurosurgery, radiology and anthropology [15].

The early diagnosis is on incidental radiological findings. According to
Farmen and Escobar, the radiographic appearance of congenital anomalies
of vertebral bodies may be due to defects in fusion or normal segmentation,
occipitalization of the atlas, odontoid process and atlas malformations, spina
bifida and abnormal ossifications. There is increased osteophyte formation
in the adjacent levels in cervical fusion. Upto 70% of occipitalization have
an accompanying C2-C3 fusion with instability at the C1-C2 articulation
(Figure 4) [12]. The motions of the neck and head like flexion, extension
and lateral rotation of neck were decreased. A recent report suggests that long
standing congenital or acquired fusion of upper cervical vertebrae may lead
to stretching and laxity of ligaments between the occiput and atlas, resulting
in excessive motion and brainstem or cord compression [16]. The presence
of block vertebrae results in a greater biomechanical stress in the adjoining
segment leading to the complications like disc tear, rupture of the transverse
ligament, fracture of odontoid process and spondylosis [12,17].

CONCLUSION

In our study, the right side transverse process fusion may leads to neurological
complications like sensory defects and pain in head, neck, shoulders and
both upper limbs with muscle weakness. Other features such as shortening of
spine, prominent trapezius muscles, osseous malformations such as scoliosis
and kyphosis. Management includes lifestyle changes to prevent and delay
aggravation or the use of non-operative measures such as cervical collars or
traction. Surgical intervention has a high risk of morbidity and mortality.
Early diagnosis of these anomalies will be helpful in motivating the patients
to change their lifestyle to normal life and to prevent the progression of
degenerative process.
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