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The present case report describes the topographical anatomy and radiological
study of an asymmetrical inferior articular process of a lumbar vertebra, which
was detected during routine osteology teaching of undergraduate medical stu-
dents. The inferior articular process of the lumbar vertebra on the left side was
rudimentary, while that on the right was normal in size. On the left side an
additional bony projection was noted anterior to the rudimentary inferior artic-
ular process. The difference in height between the inferior articular processes of
the two sides may play an important role in the kinematics of the particular
joint. The orientation of the facets of the articular processes of the vertebrae are
important for axial weight transmission and anomalies involving these can pos-
sibly alter the orientation of movements in that particular segment. An asym-
metrical inferior articular process may be related to disc prolapse and may be
a cause of back pain. In view of the paucity of research reports of anatomicora-
diological study of the inferior articular process of a lumbar vertebra in relation
to other parts of the vertebra, we, as anatomists, believe that knowledge of
anomalies of the inferior articular process may be relevant for academic, anthro-
pological and clinical purposes.
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INTRODUCTION
The lower lumbar region has gained special rele-

vance because of the increase in the number of spi-
nal injuries and because of the disc degeneration
that occurs in this region [12]. The morphology of
the facet joints in the vertebrae may be responsible
for causing degenerative spondylolisthesis and in-
stability [2, 6, 8, 13]. It has been observed that com-
pressional, tensional and axial bending forces are
responsible for producing the effects of disc failure
in the lumbar vertebrae [4, 15, 19]. Interestingly, past
experimental studies have shown that by applying
a posteriorly directed force to the inferior articular
process, fractures resembling spondylolysis can be
produced [5, 7].

Studies have been performed on the various parts
of the lumbar vertebrae but the superior articular pro-
cess has received the greatest attention from research-
ers because it is mounted on a much larger and more
massive area formed by the pedicles, partes interartic-
ulares and lateral cephalad parts of the laminae and
creating a larger functional unit which guides and lim-
its the movement of a particular segment [18]. The
caudal portion of the lamina is the sole buttress for
the inferior articular processes and the importance of
this in weight transmission cannot be forgotten [18].

The aim of the present study is to report ana-
tomical observations on an anomalous rudimentary
inferior articular process of a lumbar vertebra and
to discuss its clinical implications.
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CASE REPORT
During routine osteology teaching in the Depart-

ment of Anatomy we detected an anomalous lum-
bar vertebra with a unilateral rudimentary inferior
articular process. The bone specimen was studied in
detail and the anatomical details were observed.
Morphometric observations of various parts of the
vertebra were recorded. The specimen was photo-
graphed (Figs. 1, 2) and a radiograph was also ob-
tained (Fig. 3).

Observations

Superior articular process. The distance be-
tween the anterior ends of the two superior articu-
lar processes measured 2.5 cm. The maximum an-
teroposterior measurement of the superior articu-
lar processes was 2 cm on both the left and right
sides.

Inferior articular process. The lumbar vertebra
had a rudimentary inferior articular process on the
left side. The maximum vertical measurements of the
inferior articular processes were 0.9 cm and 1.5 cm
on the left side and the right side respectively. The
inferior articular processes were located at distanc-
es of 1.5 cm and 1.9 cm from the spine on the left
side and right side respectively. A tubercle measur-
ing 0.6 cm transversely was noted at a distance of
1 cm posterior to the rudimentary inferior articular
process on the left side (Fig. 2)

Transverse process. The transverse process was
blunt on the left side and pointed on the right. In width
it measured 1.4 cm and 1.8 cm on the left side and
right side respectively.

Spine. The spine measured 2 cm vertically. A fac-
et was noticed on the left side of the spine.

No other abnormalities were observed.

DISCUSSION
In the present study the anteroposterior measure-

ment of the superior articular facet, the height of
the inferior articular facet and the distance of the

Figure 1. Photograph of lumbar vertebra (posterior view) showing:
a — superior articular process on both sides; b — superior
articular facets on both sides; c — transverse process on both
sides; d — spine; e — inferior articular process on both sides;
The rudimentary inferior articular process on the left side is
shown with an arrow.

Figure 3. Radiograph of lumbar vertebra showing: A — body of
the vertebra; B — spine; C — rudimentary inferior articular pro-
cess on the left side marked with arrow.

Figure 2. Photograph of lumbar vertebra (inferior view) showing:
a — superior articular process on both sides; b — inferior articu-
lar process on the right side; c — inferior articular facet on the
right side; d — additional tubercle on the left side; e — body of
the vertebra; f — transverse process on the both sides; s — spine;
I — rudimentary inferior articular process on left side.
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inferior articular process from the spine were found
to be significantly smaller on the left side than on
the right side of the vertebra. Interestingly, an addi-
tional tubercle (Fig. 2) near the inferior articular pro-
cess was noted only on the left side. These findings
clearly suggest the possibility of a developmental
defect in the lumbar vertebra. Unfortunately, no clin-
ical history of the patient was available to substanti-
ate these findings. The developmental defect of the
inferior articular process in the present case may be
related to the neural arch from which this part of the
vertebra develops [16]. The radiograph obtained in
this case (Fig. 3) did not show any features of injury.

Past research studies have found that the inferior
articular processes of a vertebra are attached antero-
laterally to the caudal portion of the lamina and that
the lamina is the only connection between the inferi-
or articular process and the rest of the vertebra [9].
The inferior articular processes and the caudal por-
tion of the laminae when articulating with the supe-
rior articular processes of the lower vertebra form
a structural and functional unit and this unit plays
an important role in the motion of one particular
segment [20]. The caudal portion of the vertebra has
been considered to act as a buttress for the inferior
articular processes [9]. Any difference in height of
the inferior articular processes on the two sides leads
to a position of inclination and disability. In the
present case the rudimentary inferior articular pro-
cess on the left side can also be associated with disc
herniation.

Lumbar zygapophyseal joints have been found to
restrict rotation and excessive flexion [17]. Such move-
ments are likely to be affected in the present scenar-
io, where the inferior articulating surfaces are unequal.
As the present study is a case report, further studies
are needed to corroborate this important aspect.

It has been reported that there is a significant
association between the sagittal orientation of the
lumbar facet joint and osteoarthritis [10]. Thus the
orientation of the lumbar facet joint has important
clinical implications.

The bony facet joints and their capsular soft tis-
sues contribute to spinal stability in the lumbar re-
gion [11]. Stability in the region of the anomalous
vertebra may have been altered as a result of the
asymmetrical inferior articular process, thereby caus-
ing discomfort to the individual.

The significance of asymmetrical posterior facets
(articular tropism) in the pathogenesis of low back pain
and sciatica was first described by Putti in 1927 [14].

In an earlier roentgenogram study of the lumbosac-
ral spine 69% of the lumbosacral facets were sym-
metrically oriented, 57% were obliquely oriented,
12% were vertically oriented and 31% had asymmet-
rical orientation [3]. In another study, a variation of
19–87% and 17–90% in the orientation of lumbosac-
ral to the sagittal plane were found on the left and
the right sides respectively [1]. A radiographic study
of the lumbosacral spine in 200 individuals with back
pain reported an overall joint symmetry at each of
the lower three lumbar levels in 23% of the patients
[8]. A high correlation has been found between the
asymmetrical orientation of the facet joints and the
degree of disc pathology [8]. Intervertebral joint in-
stability is related to facet orientation [8].

In the region of the inferior articular process the
multifidus muscle is attached. The attachment of this
muscle may have been altered in the present case,
causing resultant symptoms. The attachment of the
ligamentum flava may also have been altered, there-
by having an effect on extension movement.

The superior articular processes are sometimes
said to be “naked” because their inferior facet coun-
terparts are not visible in CT scans. This is termed as
the “naked facet sign” [11]. Thus anatomical knowl-
edge of the naked facet sign is important in diag-
nosing the CT scan of lumbar injuries. As anatomists,
we hold the opinion that the inferior articular pro-
cess has an important role to play in the kinematics
of the joint and may be related to disorders of the
spine. The present case report is a modest attempt
to highlight this and further studies on the inferior
articular facets may be beneficial. Anatomical knowl-
edge of anomalies of the inferior articular process
of the lumbar vertebrae may be interesting from both
an academic and a clinical point of view.
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