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ABSTRACT ----------------------------------------------------------------

Background: Human sacrum is a large triangular bone formed by fusion of five separate
sacral vertebrae and their intervertebral disc. The dorsal surface of sacrum presents triangular
sacral canal formed by fusion of sacral vertebral foramina. The opening present at the caudal
end of the sacral canal is known as sacral hiatus. Sacral hiatus is formed due to failure of
fusion of lamina and spinous process of fifth or fourth sacral vertebrae. Spina bifida occulta
is a condition resulting due to incomplete fusion of neural arch of vertebrae, mainly in
lumbosacral region. When the condition of spina bifida occulta occurs in the sacrum, the
level of non-closure becomes variable.

Materials and Methods: A dry human sacrum with full agenesis of the dorsal wall of the
sacral canal was identified during regular osteology demonstration lessons for undergraduate
BAMS students at Department of Sharir Rachana (Anatomy), Ayurveda Campus, Institute
of Medicine, Tribhuvan University, Kathmandu, Nepal. Non-metric differences in spines
were thoroughly examined.

Results and Discussion: Spina bifida is the generic term for range of discrete defects of
neurulation and subsequent vertebral formation. The various forms of neural tube and
vertebral defects have been reported such as craniorachisis, anencephaly and myocele. In
this case a spine with complete sacral spina bifida occulta was discovered. The posterior
laminae of all sacral vertebrae were completely unfused in this specimen. It’s more likely
that the sacral region was a groove than a canal. There were no additional abnormalities
discovered. Many studies on incidence of spina bifida occulta have been published with
mixed results. The frequency reported by researchers and population varies substantially.

Conclusion: The complete agenesis of the dorsal wall of the sacral canal in these variants
is critical for diagnosing lower back pain, sciatica, and caudal regression syndrome, as well
as avoiding problems from caudal epidural block and other spinal procedures, such as screw
placement for spinal fusion.
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INTRODUCTION

Human sacrum is a large triangular bone formed by fusion of five separate sacral vertebrae
and their intervertebral disc. It articulates with hip joint laterally to form sacroiliac joint. It
forms the posterosuperior wall of the bony pelvis. The apex of sacrum inferiorly articulates
with the coccyx to form sacrococcygeal joint whereas its base superiorly articulates with
fifth lumbar vertebrae to form lumbosacral joint."! Sacrum is larger in males than in females
whereas width of ala is more in females than in males. The base of sacrum is divided into
central part consisting of body of first sacral vertebrae and lateral part consisting of ala
and lateral mass.> Anterior or pelvic surface of sacrum is concave both craniocaudally and
transversely to form bowl shaped concavity. The ventral surface presents four transverse
ridges indicating the fusion of four sacral vertebrae. On lateral end of ridges four pair of
ventral sacral foramina are present.’

The dorsal surface of sacrum is convex in shape. The posterior surface presents five
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longitudinally running crests formed by fusion of posterior
elements of initial vertebral segments. The most prominent of
these crests is the median sacral crest formed by fusion of three or
four rudimentary spinous process of sacral vertebrae.'*

The dorsal surface of sacrum presents triangular sacral canal
formed by fusion of sacral vertebral foramina. The opening
present at the caudal end of the sacral canal is known as sacral
hiatus. Sacral hiatus is formed due to failure of fusion of lamina
and spinous process of fifth or fourth sacral vertebrae. The upper
opening of sacral canal is set obliquely.*

Spina bifida occulta is a condition resulting due to incomplete
fusion of neural arch of vertebrae, mainly in lumbosacral region.’
When the condition of spina bifida occulta occurs in the sacrum,
the level of non-closure becomes variable.® Non fusion of sacral
lamina in midline may cause compression of nerve roots and may
result in various clinical problems including lower back pain, may
interfere with epidural anesthesia procedure and transpedicular
lateral mass screw placement failure. Abnormal spina bifida may
result in exposure of structures present in sacral canal.” If there
is nonunion of laminae of all the sacral vertebrae, there will be
midline gap.® Many writers have found that the structural changes
of the sacral hiatus influence the reliability and efficacy of the
caudal epidural block. Chronic back pain is commonly treated
with a caudal epidural block.’
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We discovered a dry human sacrum with full agenesis of
the dorsal wall of the sacral canal during regular osteology
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demonstration lessons for undergraduate BAMS students at
Department of Sharir Rachana (Anatomy), Ayurveda Campus,
Institute of Medicine, Tribhuvan University, Kathmandu, Nepal.
Non-metric differences in spines were thoroughly examined. A
spine (specimen no: sacrum 005/Anatomy, ACTH) with complete
sacral spina bifida occulta was discovered. The specimen’s
photographs were taken (Fig 1). The posterior laminae of all sacral
vertebrae were completely unfused in this specimen. It’s more
likely that the sacral region was a groove than a canal. There were
no additional abnormalities discovered. The specimen is compared
with normal sacrum. Photographs of pelvic and dorsal surface of
both normal sacrum and sacrum with spina bifida occulta were
taken for comparison (Fig 2 and 3).
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Fig 3: Dorsal surface of sacrum with complete non fusion of sacral spines(a) and
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RESULTS AND DISCUSSION

Spina bifida is the generic term for range of discrete defects of
neurulation and subsequent vertebral formation.!® The various
forms of neural tube and vertebral defects have been reported such
as craniorachisis, anencephaly and myocele.

Total spina bifida of the sacrum is characterized by a lack of
induction from the neural tube’s roof plate during development,
which may involve the expression of the Pax-9, Msx-1, and
Msx-2 genes.The neural arches and their pedicles, arising from
the dorsal sclerotomal cells, fuse on either side with the centrum
and along with other neural arches form a protective roof over
the spinal cord. Incomplete closure of bony roof results in a
common anomaly called spina bifida occulta.!" It’s impossible to
tell whether a person had spina bifida occulta (SBO) or spina bifida
cystica during their lifetime from their dry bones. Spina bifida is a
significant birth abnormality caused by the failure of the halves of
the neural vertebral arch to fuse.'?

A study classified the spina bifida occulta was divided into four
types, ranging from type I to type IV. In type I dorsal wall was
completely open starting from top of S1 spine up to sacral hiatus,
in type II sacral canal is open below S1 up to S5, in type III sacral
canal is open below S2 and in type IV dorsal wall is open below
S3 up to S5. This study showed that type IV was common among
Indian and Australian population.” The sacrum found in this case
study is of type L.

Many studies on incidence of spina bifida occulta have been
published with mixed results. The frequency reported by
researchers and population varies substantially. Table 1 shows
the frequency of sacral spina bifida occulta in different studies in
different countries.'® 41516171819 With increase in length of sacral
spina bifida occulta fusion of body of sacral vertebra becomes
more defective."

Table 1: Percentage of total spina bifida occulta in different studies

Author Total spina bifida occulta
percentage

Trotter et al (1944) 1.8

Vinodkumar et al (1992) 1.49

Sekiguchi et al (2004) 1.0

Zarna patel et al (2011) 2.0
Kiran.V.Padeyappanavar (2011) 2.0

Shilpa Nilesh Shewale et al (2012) 0.98

Dharati M Kubarati (2013) 1.65

There is no published literature on frequency of spina bifida
occulta in Nepali population, so this study is the first reported case
of spina bifida occulta in Nepal.

The sacral spina bifida occulta has a range of clinical relevance from
a minor morphological deviation to a major cause of neurological
impairments.?® Total spina bifida occulta may be associated with

a number of clinical implications such as change in CSF pressure,
short lower limbs, bladder and bowel disorders, meningocele,
defective erector spinae and multifidus muscle attachment, prone
to fracture and failure of caudal epidural block (CEB).!3!3:2122.23.

Because of the cyst like sac that is associated with these
abnormalities, a severe variety of spina bifida including protrusion
of the spinal cord and/or meninges via defects in the vertebral
arches is referred to as spina bifida cystica. Spina bifida cystica
affects about one in every 1000 babies born. In some circumstances,
neurological signs are evident.'

The planning of screw fixation in the presence of spina bifida
would undoubtedly be a difficulty for neurosurgeons.”” The
abnormality has a clinical significance for the CEB, which is used
to diagnose and treat lumber spine problems as well as to manage
chronic back pain.'>20-2425

CONCLUSION

The complete agenesis of the dorsal wall of the sacral canal in these
variants is critical for diagnosing lower back pain, sciatica, and
caudal regression syndrome, as well as avoiding problems from
caudal epidural block and other spinal procedures, such as screw
placement for spinal fusion. This might be the first case reported
from Nepal so it will be helpful for anesthetists and clinicians for
consideration while treating the disease.
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