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Sacrum is centrally located unpaired bone of pelvis which is composed of 5 sacral vertebrae. Superiorly it
articulates with 5th lumbar vertebra to form lumbosacral joint and laterally it articulates with hip bone to form
sacroiliac joint. When 5th lumbar vertebra fuses with 1st sacral vertebra then it is called as sacralization and
when 1st sacral vertebra gets separated from sacrum then it is called as lumbarization. 79sacra from the
department of Anatomy of MGM medical college and D. Y. Patil medical college, Navi Mumbai were studied to see
sacralization. Out of 79 sacra in 14sacra(17.7 %) sacralization was observed.Out of 14 sacra, 4 sacra showed
bilateral and complete sacralization, 5 sacra showed unilateral and partial sacralization and 5 sacra
showedincomplete fusion between L5 and S1 vertebra. Change in normal structure of lumbar vertebra and
sacrum may lead to alteration in kinematics of lumbosacral region which may lead to compression of nerve and
low back pain. Knowledge regarding incidence of sacralization will be useful for radiologist and orthopaedic
surgeon while dealing with low back pain.
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superior surface of the sacrum and the horizon-
tal [2]. The weight borne by the cervical and
thoracic vertebrae is transmitted to the
lumbosacral spine to sacrum and then to the
femur through ilium. The lumbosacral joint also
permits flexion, extension and rotation move-
ments [3]. It is thus subject to subluxation and
frequent injuries and therefore important in
assessment of back pain [4].
When five sacral and 5th lumbar vertebrae fuse
then the condition is called as sacralization.The
transverse process of 5th lumbar vertebra fuses
with sacrum or ilium. This anomaly is observed
in about 3.6 % to 18 % of people and is usually

Sacrum is large, triangular, unpaired bone which
is wedged between two hip bones and forms
posterior wall of pelvis. 5 sacral vertebrae fuse
with each other in such a way that sacrum has
concavity anteriorly and convexity posteriorly
forming pelvic and dorsal surface respectively.
Superior surface of sacrum articulates with
inferior surface of body of 5th lumbar vertebra
to form symphysis type of joint and forms
lumbosacral angle. The lumbosacral angle is the
angle formed between the long axis of the
lumbar vertebrae and the sacrum [1]. It is some-
times defined as the angle formed between the
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bilateral5. This condition occurs due to defect in
the segmentation of the lumbosacral spine
during development [5].
In sacralization the structure of lumbar and
sacral vertebra changes which lead to change
in lumbosacral angle. Sacralisation of L5 leads
to more stress concentration on L4-L5 motion
segment, which may result in further degenera-
tive changes in the facet joint, disc degenera-
tion and anterior slippage of L4 on L5 [6,7]. L5
sacralization is also considered to be a predis-
posing factor for degenerative spondylolisthe-
sis at L4-L5 [8,9].
This leads to change in bio-mechanics and
becomes responsible for low back pain. While
dealing with low back pain incidence of
sacralization should be kept in mind so that
errors in spine surgery can be nil and can reach
to highest excellent outcome. This study aims
to study the incidence of sacralisation of lum-
bar vertebra in dry sacrum.

MATERIALS AND METHODS

79 dry sacra of unknown age and sex were
collected from the department of Anatomy of
MGM medical college and D. Y. Patil medical
college, Navi Mumbai. Sacralization was
observed in terms of unilateral, bilateral,
complete and partial.

Fig. 1: Shows complete bilateralsacralization in 4 sacra.

Fig. 2: Shows unilateral partial sacralization in 5 sacra.

Fig. 3: Showsincomplete fusion between L5 and S1
vertebra in 5 sacra.
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It was found that
1. Out of 79 sacra, in 14 sacra, sacralization was
observed
2. Out of 14 sacra, 4 sacra showed bilateral and
complete sacralization (Fig. 1)
3. Out of 14 sacra, 5 sacra showed unilateral
and partial sacralization (Fig. 2)
4. Out of 14 sacra, 5 sacra showed incomplete
fusion between L5 and S1 vertebra in 5  sacra
(Fig. 3)

& five secondary centres (one centre for tip of
spinous process, each transverse process & two
each for annular epiphyses) are present for each
vertebra [21]. These processes are considered
to be regulated by the respective homeobox and
paired-box genes, Pax 1 and Pax 9 in the control
of cell proliferation during early sclerotome
development. As revealed in mice that were
deficient for one functional copy of Pax 1,
heterozygosity and homozygosity of the Pax 9
mutation result in vertebral malformations in the
lumbar region, such as fused and split vertebrae,
as well as ossified fusions between vertebrae
and neural arches. Thus, the cartilage between
L5 and S1 vertebrae calcified to become a”
sacralisation” of the fifth lumbar vertebra, may
be caused by some genetic determinants of
these morphological changes from the somite
to vertebrae. This hypothesis was supported by
a previous study of Tini (1977) [22] as increased
incidences of lumbosacral transitional vertebrae
were observed occurring within families.
Sacralisation is a congenital anomaly which may
lead to change in makeup of lumbosacral region
in terms of lumbosacral angle and biomechan-
ics. It may lead to compression of nerve,
pressure on soft tissue and stretching of
ligaments in the vicinity of sacralisation. It
contributes to the development of degenerative
spondylolisthesis lumbar disc degeneration and
herniation, and low back pain [8-10,12,23-25].
Sacralisation in females causes difficulty in
labour due to less mobile pelvis because of
fusion of lumbosacral joint. It may be reason for
low back ache [5]. Some authors have stated
that sacralization is incidentally diagnosed and
has no clinical impact [26,27], whereas others
claim that this anomaly may predispose patients
to certain clinical disorders [9-28]. There was a
definite causal relationship between the transi-
tional vertebra and degeneration of the disc
immediately cephalad to it [8.13].
As low back pain is associated with lumbosac-
ral region, surgical interventions are commonly
occurring in this region. Errors in numeric iden-
tification of the vertebrae have been reported
to cause spinal surgery at incorrect levels on
numerous occasions, and the incidence of this
is undoubtedly higher in patients with
sacralisation [25,29]. Few spine surgeons

DISCUSSION

Lumbosacral region is lowermost part of
vertebral column which is complex and
composed of five lumbar vertebrae and sacrum.
Sacralization and lumbarisation are normal
anatomical variants at the L5–S1 vertebral level
[10]. Sacralization of the L5 vertebrae is charac-
terized by broadened elongated transverse
processes to complete fusion to the sacrum
[11.12].
“Sacralization of L5” was said to occur when the
transverse process of the last lumbar vertebra
formed either a bony bridge or a pseudarthrosis
with the sacral ala [13]. In the majority of cases,
transition is incomplete or unilateral13. The
incidence of sacralisation of the fifth lumbar
vertebra is 11.1% [5], 10%, 16% [15,16], 9.2%
[17], 6.2%  [18], 8.1%  [19], 3.6% [20] while in
the present study it is higher 17.7%.
Sacralization is linked to embryology of
lumbosacral vertebrae. Development of lumbar
vertebra commences at 3rd week of intrauterine
life. All vertebrae originate from somites that
form along the cranial-caudal axis, on either side
of the notochord, from pre-somatic mesoderm.
These somites differentiate further into sclero-
tome & dermomyotome. Each sclerotome
consists of loosely packed cells cranially and
densely packed cells caudally. Some densely
packed cells move cranially apposite the centre
of myotome where they form intervertebral disc
and remaining densely packed cells fuse with
the loosely arranged cells of immediately
caudal sclerotome to form mesenchymal
centrum, body of vertebra. The mesenchymal
cells surrounding the neural tube form neural
arch. Ossification of vertebra begins in 8th week
& completed by 25th year. Two primary centres
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always prefer to study plain lumbar X ray prior
to the surgery though the MRI is done.
CONCLUSION

Awareness of sacralization and its incidence and
application of such knowledge during and prior
surgery will definitely reduce procedural errors
to reach to the best outcome.
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