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Abstract : Sacrum is a pelvic bone forming the lower part of Vertebral column. Sacrum is formed by
the fusion of 5 sacral vertebrae under 33 vertebrae of vertebral column. The osteogenic study on
sacrum was carried out with n=136 dry sacra in observing the ventral wall of sacrum and dorsal wall
of sacrum. The dorsal wall of the sacrum is formed by fused laminae. In our course of anatomy
laboratory peculiarly 2% (approx) of dry sacra shows the absence of sacral canal due to the non-
fusion of sacral laminae leads to sacral agenesis.
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Introduction : Bones present in relation to the abdomen are the lumbar vertebrae, the sacrum and
the bony pelvis. Sacrum takes part in the formation of posterior wall of bony pelvis. The sacrum is a
large, flattened, triangular bone formed by the fusion of five sacral vertebrae. It forms the postero-
superior part of the bony pelvis articulating on either side with right hip bone and left hip bone at
the level of sacroiliac joint. As the sacrum being triangular, the sacrum has base or upper surface, an
apex or lower end and four surfaces - right lateral surface, left lateral surface, dorsal surface, ventral
or pelvic surface. The base is directed upwards and forwards and forms the upper surface of first
sacral vertebra. It articulates with body of lumbar vertebrae (Ls) forming lumbosacral joint. The apex
of the sacrum is formed by the inferior surface of the body of fifth sacral vertebra and it bears an oval
facet for articulation with the coccyx. Right and left lateral surfaces are formed by the fusion of
transverse processes of sacral vertebrae. It appears wide above and narrow below. Dorsal surface of
the sacrum is irregular and convex. In the median plane it is marked by the median sacral crest
which bears spinous tubercles representing fused spines of upper four sacral vertebrae. Below the
fourth spinous tubercle there is an inverted U shaped gap in the posterior wall of the sacral canal
called as sacral hiatus. Sacral hiatus is formed by the non-fusion of fifth sacral vertebral laminae.
Lateral to the laminae 4-pairs of dorsal sacral foramina are present. Pelvic surface is concave and in
the median area is marked by four transverse ridges which indicates the lines of fusion of the five
sacral vertebral bodies. Sacral canal is triangular, formed by the sacral vertebral foramina and it
opens into sacral hiatus. The sacral canal contains lower sacral nerves and filum terminale which is
surrounded by spinal meninges.

Aim and Objectives : To study the dry sacra and classify the various types of sacral hiatus and
identify the abnormal/anomalous observations on sacrum and its implications.

Materials and Methods : Dry sacra, Vernier caliper, Inch scale, Surgical hand gloves and other
stationeries.

Observations : Shapes of sacral hiatus n=136

Different Shapes of Sacral Hiatus
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Normal Sacrum

Discussion : In this osteogenic case study
sacrum shows agenesis of dorsal surface due to
the failure of fusion of right and left sacral
laminae. In our study of 136 sacra various
different types of sacral hiatus shapes were
found with 7 percentage of dumbbell shape, 3
percentage of elongated shape, 86 percentage
inverted U, 23 percentage of inverted V shape
and 15 percentage of irregular shaped sacral
hiatus were found. In our study of sacral group
inverted U shaped were found to be
predominant in south china and peculiarly
found with failure of fusion of right and left
sacral laminae called as agenesis of dorsal
surface of sacrum. Due to the failure of fusion of
sacral laminae leads to the absence of sacral
canal or vertebral canal and sacral hiatus leads
to the herniation of lower sacral nerves and
filum terminale which is surrounded by spinal
meninges. Agenesis of the total sacrum extends
from first sacral laminae to fifth sacral that is at
the level of sacral hiatus of a normal sacrum. The
length of the agenesis of the sacrum is 10.7 cm.
Also Agenesis of the sacral canal extends from
first sacral laminae to fourth sacral that is at the
estimated level of sacral hiatus of a normal
sacrum is 7.4 cm.

According to previous researchers with our
current study correlates in classifying the shapes
of sacral hiatus.Vanitha et-al states that sacrum
with agenesis of dorsal wall and first sacral
lamina showing incomplete fusion. In our study
partly correlates in  agenesis of dorsum of
sacrum but all the sacral laminae are completely

Agenesis of sacrum

separated or failure in fusion of sacral laminae
leads to the absence of sacral canal and sacral
hiatus.Manifestaion with unilateral or bilateral
lesion to the S-2 or S-3 nerve roots usually leads
to mild or moderate bladder, bowel and sexual
dysfunction and resection of S-2 to 4 roots leads
to autonomic dysfunction. Several reflex changes
can be observed at neurological examination
with an absence of ankle jerk, absence of plantar
reflex and the absence of bulbocavernosus reflex
in men or sphincter vaginae reflex in women
usually when affected or compressed by S-3 or S-
4 root lesions. There are number of non-
neurological manifestations of sacral tumors
that arise when the lesions invade neighboring
structures leading to local pain at the joints. Due
to the un-ossified sacral laminae remnants of the
notochord represents during birth as
sacrococcygeal teratoma or sacral tumor or
chordoma of sacrum. And also results in
caudaequina syndrome with sacral meningioma.
Motor defects are not present at birth but may
develop in childhood because of malignant
invasion of spinal canal.

Conclusion : Due to the rare variation of
agenesis of sacral canal and sacral hiatus adds
the knowledge in the field of spinal surgeries,
lumbar spine disorders, rectal pathology,
interpreting the radiographs of sacral spine for
radiologists, Orthopaedicians should be aware of
such variation during administration of caudal
epidural block/caudal epidural anesthesia,
anthropologists and also to identify the normal
anatomical variations.
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