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ABSTRACT

Introduction: The sacrum is formed by five sacral vertebrae fused into a triangle and forming the posterior upper wall of the bony
pelvis. Numerous anatomical variations of the sacrum have been reported, with complete bilateral sacralization of the 5th lumbar
vertebra or complete bilateral sacralization of the 1st coccygeal vertebra of various breeds producing a sacrum with five pairs of
sacral foramina.

Aims and Objectives: This study was designed to determine the prevalence of sacrum with five pairs of sacral foramina.

Materials and methods: The study was conducted in the Department of Anatomy at K J Somaiya Medical College, Mumbai.100
dried human sacrum were examined out of which 12 specimens having five pairs of sacral foramina representing bilateral full
sacralization of the fifth lumbar vertebra were observed and 7 specimens having bilateral full sacralization of the first coccygeal
vertebra were found.

Results: The prevalence of 5-paired sacral foramen sacrum varies in the general population and has not been reported separately.
The present study shows that the incidence of sacrum with five pairs of sacral holes is 12%. The prevalence of sacrum with five

pairs of sacral foramina sacralization of the 1st coccyx is 7%, respectively.

Conclusion: Knowledge of this anatomical variation is of paramount importance to spine surgeons, obstetricians, radiologists,
coroners, morphologists, and clinical anatomists.

Keywords: Sacrum, Sacralization, Sacral Foramina, Coccygeal vertebra

5th lumbar vertebra or lumbarization of the 1st sacral
vertebra >, and developmental disorders occurring at
the sacrococcygeal boundary result in sacralization of
the 1st coccyx.

INTRODUCTION

The sacrum is composed of five large, triangular, fused
sacral vertebrae that form the posterior wall of the
pelvic cavity."? Its upper broad base articulates with
the 5th lumbar vertebra at the lumbosacral angle, and
its blunt caudal tip articulates with the coccyx. There
are four pairs of sacral foramina that communicate
with the sacral canal. Any kind of impairment of
skeletal features, either congenital or acquired, is
expected to affect the stability of the spine and its

In general, the sacrum consists of five fundamentally
fused vertebrae, although numerous anatomical
variations have been reported. The most common
anomaly is the additional element, resulting in a six-
segment sacrum, although reduction of the sacral
component is less common.>>* Occasionally, the 5th

biomechanics. Developmental disorders occurring at
the lumbosacral boundary result in sacralization of the
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lumbar vertebra fuses with the 1st sacral vertebra (L5
sacralization), or the 1st coccygeal vertebra fuses with
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the apex of the sacrum (coccygeal sacrum
transformation). Both conditions result in the
formation of five pairs of sacral foramina.®

Lumbosacral transitional vertebrae (LSTV) are
congenital anomalies of the lumbosacral vicinity
which incorporates lumbarization and sacralization
Bertolotti being the first one to discover it. This
situation takes place because of disorder withinside the
segmentation of the lumbosacral backbone throughout
development.>7

In the cutting-edge take a look at sacrum with 5 pairs
of sacral foramina are shaped because of entire
bilateral fusion of 5th lumbar vertebra with the
primary sacral vertebra or entire bilateral fusion of first
coccygeal vertebra with 5Sth sacral vertebra
(Sacralization of 5th lumbar vertebra or sacralization
of first coccygeal vertebra), the sacrum along with six
segments. Above manner will increase one pair of
sacral foramina, that's of hobby due to the fact there
were no posted reviews approximately sacrum with 5
pairs of sacral foramina in Gujarati populace in
Western India.

The incidence of the sacralization of 5th lumbar
vertebra varies from 1.7% to 14% !'®!' and
sacralization of first coccygeal vertebra varies from
7.8% to 37% in one-of-a-kind populations via way of
means of origin.!" So sacrum with 5 pairs of sacral
foramina will become critical for anthropological
implications,  bioarcheological
medicolegal identification. Clinical occurrence of
backache, sciatica and coccydynia are growing and its
correlation to sacralization is critical. This take a look
at is to realize the superiority of sacrum with 5 pairs of
sacral foramina in Gujarat in Western India that during
turns assist in diagnostic and healing control of
contamination round lumbosacral and sacrococcygeal
vicinity and correct labelling of vertebral segments is
vital earlier than a surgical or percutaneous process to
keep away from incorrect degree publicity or injection

research and

.MATERIALS AND METHODS

The study was conducted in the Department of
Anatomy at K J Somaiya Medical College,
Mumbai.100 dried human sacrum were examined out
of which 12 specimens having five pairs of sacral
foramina representing bilateral full sacralization of the
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fifth lumbar vertebra were observed and 7 specimens
having bilateral full sacralization of the first coccygeal
vertebra were found.

Dried human sacra were examined for numerical
variability. An increase in the number of sacral
elements was observed and six segmented sacra with
five pairs of sacral foramina were identified.
Sacralized samples were examined and recorded.

RESULTS

Examination of 100 dry human sacrum revealed 5
pairs of sacral foramina in 12 sacra. The incidence of
sacrum with 5 pairs of sacral foramina is 12%. The
incidence of complete bilateral sacralization of the 5th
lumbar vertebra and complete bilateral sacralization of
the coccygeal vertebrae is 12% and 7%, respectively.

Figure-1: Sacrum with Five Pairs of Sacral
Foramina and Complete Bilateral Sacralization of
Fifth Lumbar Vertebra

DISCUSSION

The prevalence of 5-paired sacral foramen sacrum
varies in the general population and has not been
reported individually. The prevalence of sacrum with
five pairs of sacral foramina is 12% due to
sacralization of the 5th lumbar vertebra and
sacralization of the 1st coccyx is 7% respectively.

The importance of the sacrum in identifying a person
is well known. The sacrum is involved in determining
sex, age and height. The fifth pair of sacral foramen
arises from the fusion of the first coccyx and the apex
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of the sacrum, or the fusion of the fifth lumbar vertebra
and the first sacral vertebra. This pair of foramina
leads to the fifth pair of sacral and coccygeal nerves
and the fifth pair of lumbar nerves, respectively. This
variant is of paramount importance to surgeons and
obstetricians working with these nerves.

Sacralization  brings neither advantages nor
disadvantages to a person and is rarely the cause of
back problems. Individuals may remain asymptomatic
or exhibit clinical signs, including spinal cord or nerve
root pain, disc degeneration, L4/L5 disc herniation,

and lumbar epidural defects. >4112

The appearance of the sacrum with five pairs of sacral
foramina is associated with its developmental and
osteological defects. The vertebrae originate from the
sclerotome of the somites, which is derived from the
paraxial mesoderm. Each vertebra is formed from the
combination of the caudal half of a segment and the
cranial half of the next segment. Inappropriate
formation, migration, differentiation, and union of
somites lead to vertebral segmental abnormalities.
Normal patterning of lumbar and sacral vertebrae, and
altered axial patterns are responsible for Lumbosacral
transitional vertebrae >%1313

A sacrum with five pairs of sacral foramina is not
contraindicated for any activity, sport, or occupation,
but this area of the spine is mechanically different from
normal, which can lead to increased back pain and
coccyx pain.'® In patients scheduled for surgery or
interventional surgery, it is important to identify the
Sth lumbar sacralization and the 1st coccygeal vertebra
sacralization. From a practical point of view, failure to
identify and number the lumbosacral junction during
spinal surgery can have serious consequences. It can
pose problems in administering epidural or intradural
anesthesia in patients with LSTV.!® In the surgical
treatment of intervertebral disc disease, it is important
to pay attention to the possibility of transitional
vertebrae.

The coccyx is normally mobile, and in the second
stage of labor, backward movement of the coccyx
increases the anteroposterior diameter of the pelvic
outlet, facilitating delivery. With fusion, the coccyx is
fixed and there is no increase in the anterior-posterior
diameter of the pelvic outlet. This can lead to
prolonged second stage of labor and perineal tear.!”
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Recognition of this type of abnormality is important in
the reading of X-ray, CT, and MRI films, in surgical
procedures in the lumbosacral or sacrococcygeal
region, and in the differential diagnosis of back pain or
coccygeal pain in patients.

This knowledge is essential for spine surgeons, clinical
anatomists, forensic specialists, and morphologists.
We therefore presented this variation with an emphasis
on its clinical relevance.

Figure-2:

Sacrum with complete coccygeal
sacralisation (dorsal surface). TPCV-Transverse
process of First coccygeal vertebra, CV-First
coccygeal vertebra, CC-coccygeal cornua, ASF-
Additional sacral vertebra, FPSF-Fifth pair of
sacral foramina.

CONCLUSIONS

This study shows that sacralization results in the
formation of five pairs of sacral foramina instead of
the four pairs that normally occur.

Sacralization results in changes in the segmental
architecture of the spine that require vigilance and
correction during anesthesia and surgical procedures
and may be associated with non-traumatic low back
pain, sciatica, coccygeal, and vertebral pathologies.
Examination of the sacrum through five pairs of sacral
foramina is morphologically important in the
management of clinical cases involving the
lumbosacral and sacrococcygeal regions and serves
diagnostic and therapeutic purposes. Therefore, the
prevalence of the sacrum with her five pairs of sacral
foramina requires proper clinical and radiological
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evaluation prior to spinal surgery and interventional
procedures.
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