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Case Report
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Background: The vertebral disorders are the ones which lead to disability and lot of health problems. Since the
lumbar part of the vertebral column is the main weight bearing and weight transmitting region, if there is a
defective development, the area for muscle attachment and the strong bony structure for the transmission of
weight would be missing leading to instability at an early age. In the present case dry and processed fifth
lumbar vertebra, of unknown sex which presented the features with absence of spinous process, laminae and
the inferior articular processes on both sides  which were obtained for teaching the medical undergraduate
students in M.S.Ramaiah Medical College, Bangalore.  There was absence of spinous process, laminae and the
inferior articular processes of fifth lumbar vertebra leading to a wide spina bifida with absence of laminae,
inferior articular processes on both sides and spinous process of fifth lumbar vertebra which could be a devel-
opmental anomaly.
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Lumbar vertebrae are five in number and
identified by the presence of large, kidney
shaped body. The fifth lumbar vertebra is
atypical. It is identified by the presence of   thick,
conical spinous process, conical transverse
processes which are attached to the pedicle and
encroach on to the body of the vertebra. At the
junction of pedicles and laminae the superior
and inferior articular processes project and
possess articular facets. The superior facets are
concave and face anteromedially whereas
inferior facets are convex and directed
posterolaterally. There are mamillary and
accessory processes at the roots of the
transverse processes [1, 2].

The vertebrae develop from the sclerotome
parts of the somites of paraxial mesoderm during
fourth week of gestation. During the
precartilagenous stage in the development of
vertebra, the mesodermal cells of the
sclerotomes spread around notochord, around
the neural tube and near the body wall. Each pair
of sclerotomes consists of a cranial loosely
arranged and caudal densely arranged
mesenchyme.
Some densely packed cells spread to the centre
of myotome to form intervertebral disc. The
remaining densely arranged cells merge with the
loosely arranged cells to form the centrum of the
vertebra which is the primordium of the
vertebral body. Chondrification begins in the
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mesenchyme present around the neural tube to
form the neural arch which gives rise to
laminae, pedicles, articular processes, transverse
processes and spinous process. Ossification
starts in the neural arches by 8th week of
gestation and at the time of birth the vertebra
consists of three parts, - a centrum and two
halves of the neural arch/ vertebral arch. These
halves fuse with each other between third and
fifth years of postnatal life. As the development
proceeds, all the three parts fuse and form a
single vertebra [3,4].
If the mammillary and accessory processes
excessively develop then the vertebra presents
anterior and posterior segments; the anterior
segment consists of body of the vertebra,
pedicles, transverse processes and superior
articular processes. The spinous process,
laminae and inferior articular processes form the
posterior segment. The Posterior segment may
remain separate and fuse with first sacral
vertebra leaving a big gap in the vertebral arch
of fifth lumbar vertebra and called spina bifida
with absence of laminae and inferior articular
processes bilaterally [5].
This is one of the causes of backache. Therefore
the knowledge of anomalies of fifth lumbar
vertebra is very essential.
CASE REPORT
During the routine medial undergraduate oste-
ology class on lumbar vertebrae, in M.S.Ramaiah
Medial College, Bangalore, a dry and processed
bone was observed to be with absence of
spinous process, laminae and both inferior ar-
ticular processes in the fifth lumbar vertebra. The
body of this vertebra appeared shorter than the
other same sized fifth lumbar vertebrae. The
bone was identified as fifth lumbar vertebra by
the attachment of transverse processes to the
pedicles and conical in shape(Figures 1, 2 and
3).

Figure 1: Posterior view of L 5 showing absence of
vertebral arch.

Figure 2: Posterior view of L 5 showing absence of
spinous process, laminae and inferior articular processes.
The posterior part of the body can be seen.

DISCUSSION

Figure 3: Superior view of L 5 showing the absence of
spinous process and both laminae.

The fifth lumbar vertebra is broad and transmits
the axial weight to the hip bones through the
sacrum. This vertebra presents various
anomalies like spina bifida, absence of vertebral
arch and lumbosacral transitions. The fifth
lumbar vertebra is the most common site of
spondylolisthesis and spondylolysis [6].
One of the types the fifth lumbar vertebra
presented two segments: one is, anterior
segment, consisted of pedicles, superior articular
processes and transverse processes; and the
other, posterior segment,  consisted  of spinous
process, laminae and inferior articular processes.
The anomaly with the absence of the posterior
segment presented with absence of spine,
absence of laminae and failure of fusion of the
halves of vertebral arch leading to spina bifida
[7]. The present case had absence of spinous
process, laminae and both inferior articular
processes. (Figures 1,2,3.)
There are other anomalies like spondylolytic
defects and spondylolisthesis which are
congenital and involve fifth lumbar vertebra. The
spondylolisthesis are classified into five grades
based on the severity.
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Grade I is dysplastic and results from congenital
abnormality in which the inferior articular facets
of fifth lumbar vertebra slip on first sacral
vertebra and resulting in deformity of vertebral
arch of fifth lumbar vertebra. In Grade II there
are sacral and neural arch deficiencies and with
isthmic type there is dissolution of pars
interarticularis and separation of the posterior
segment or the vertebral arch due to stress. In
Grade III there is degeneration caused by
multiple compression fractures of inferior
articular processes and cause slipping forward.
This leads to more horizontal position of the
inferior articular processes. Grade IV is
traumatic. Grade V results due to localized bone
disease and weakness such as osteogenesis
imperfecta [8].
There were cases of congenitally absent pedicles
and neural arch which required surgical
correction [9].
Asymmetric inferior articular processes have
been observed in which the left inferior articular
process was rudimentary and it is important in
the axial weight transmission and orientation in
the movement, back ache and prolapse of
intervertebral disc [10].
The spinal and laminar dysmorphism of fifth
lumbar vertebra and sacrum resulted due to
developmental anomalies of central nervous
system like spina bifida. There may be deviation
of the spinous process and it is difficult to
interpret the anomaly in the anteroposterior
radiographs [11].
A study was conducted in salmon and observed
that the fusion process in the development of
the vertebrae involves molecular regulation and
cellular changes through cell proliferation.
Nonfusion of the various segments during the
development of the vertebra are probably the
loss of cell integrity through cell proliferation and
metaplastic shifts [12].
The genetic causes have been studied in mouse
and are localised and absence or faulty genes
Pax1 and Pax9 will lead to morphological
abnormalities of axial skeleton during
embryogenesis. Double mutant Pax 1/Pax 9
genes lead to lack of medial derivatives of
sclerotomes. In Pax 1/Pax 9 double homologous
mutant genes the formation and anteroposterior

polarity of sclerotomes appear normal but the
loose arrangement of mesenchyme around the
notochord occurs. Gradual loss of Sox 9 and
collagen II expression later lead to apoptosis of
the cells leading to the prevention of  formation
of vertebrae and intervertebral discs [13].

The fifth lumbar vertebra is the broadest lumbar
vertebra which transmits the axial weight of the
body to the lower limbs. The fifth lumbar
vertebra is associated with anomalies like
spondylolisthesis, spondylolysis, spina bifida,
hemi-vertebra and absence of the vertebral arch.
In the present study the fifth lumbar vertebra
was short with absence of spine, laminae and
inferior articular processes. This anomaly could
be due to excessive growth of mamillary and
accessory processes which leads to two
segments of the vertebral arch consisting of
anterior segment made up of pedicles, superior
articular processes and transverse processes
whereas the posterior segment is made up of
spine, laminae and inferior articular processes.
If there is failure of fusion of these two segments
and dissolution of the posterior segment leads
to absence of spine, laminae and inferior
articular processes. The cause of this anomaly is
probably double mutant Pax1 and Pax 9 genes
which lead to interference in the development
and differentiation of sclerotomes. The deficient
area in the bone leads to lesser area for muscle
attachment and cause weakness and backache.
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