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INTRODUCTION
The human sacrum is a triangular bone with its base above between 
two iliac bones at sacroiliac joints, forming posterior wall of pelvis. Its 
base articulates with fth lumbar vertebra and its blunt apex articulates 
with coccyx. Normally there are ve sacral vertebrae between fth 
lumbar vertebra cranially, and rst coccygeal vertebra caudally, 
forming four pair of sacral foramina (The sacrum may contain six 
vertebrae, by development of an additional sacral element or by 
incorporation of the fth lumbar or rst coccygeal vertebrae. Inclusion 
of the fth lumbar vertebra (sacralization) is usually incomplete and 
limited to one side. In the most minor degree of the abnormality a fth 
lumbar transverse process is large and articulates, sometimes by a 
synovial joint, with the sacrum at the posterolateral angle of its base. 
Reduction of sacral constituents is less common but lumbarization of 
the rst sacral vertebra does occur: it remains partially or completely 

1separate . Lumbosacral transitional vertebrae (LSTV) are congenital 
anomalies of the lumbosacral region, which includes sacralization of 
fth lumbar vertebra and lumbarisation of rst sacral vertebra 
observed for the rst time by Bertolottin in 1917. This condition occurs 
due to defect in the segmentation of the lumbosacral spine during 

2development . Lumbosacral spine is a very important segment of 
vertebral column. It not only protects the spinal cord and spinal nerves 
but also supports and transmits body weight to the lower limbs and 
therefore plays a signicant role in posture and locomotion. Stability 
of spine and its biomechanics will be exaggerated in any kind of 
pathology either congenital or acquired, when compromise the skeletal 

3features .  In the year 1917, Bertolottin rst reported that Lumbo-
sacral vertebrae (LSTV) are one of the common congenital anomalies 

thof the Lumbosacral region. Sacralisation of 5  lumbar vertebrae and 
4lumbarisation of rst sacral vertebrae were included in this anomaly . 

This developmental defect occurs due to segmentation of the 
5lumbosacral spine . There were many formations in the transitional 

vertebra the commonest feature being an atypical lumbosacral 
3articulation between the transverse process of L5 and the sacrum . 

6Prevalence of LSTV was reported 1-20% . When sacralization occurs, 
there are only four lumbar vertebrae, whereas in lumbarisation there 
are six lumbar vertebrae and many others intermediate variations are 
also reported. Complete sacralisation consists of a complete bony 
union between abnormal transverse process and the sacrum. 
Incomplete sacralisation shows a well-dened joint line between the 
process and the sacrum. Both forms may be either unilateral or 

7bilateral . Sacralisation is usually bilateral and observed in about 3.6% 
to 18% in general population. There is a strong association between 
low back pain (LBP) and the LSTV. Most likely low back pain occurs 
due to chronic defective biomechanics. It is possible that sacralisation 
of L5 contributes to the developments of degenerative spondylo-

8listhesis, lumbar disc degeneration and disc herniation . Investigations 
to diagnose such condition in clinical practice are plain x-rays, CT scan 

9& MRI . The aim of this present study was carried out to know the 
incidence of sacralization of L5 vertebrae in adult male and female in 
semi urban West Bengal and to nd out the morphological changes 
associated with it which in turn help management of illness around 
Lumbosacral region.

Method
This is an observational study, conducted in the Department of 
Anatomy Burdwan Medical College Burdwan, West Bengal, India. 81 
adult human sacra of known sex (57 male and 24 female) were 

thincluded in this study. The sacra merge with the 5  lumbar vertebra 
were selected for the study. We subdivided the sacralisation as 
complete or bilateral sacralisation which consists of union between the 
transverse process and body of the sacrum on both sides and 
incomplete or unilateral sacralisation shows a bony union between the 
transverse process and body of the sacrum either side right or left. 

RESULTS
Total 81 adult dry human sacra were included in this observational 
study, 57(70.37%) were male sacra and 24(29.63%) were female sacra. 
Sacrum consisting with ve segments, typical sacrum was observed in 
67(82.7%) specimens whereas sacralisation of vertebrae was observed 
in 14(17.3%) sacra. Out of 14 sacra 11(19.3%) were male and 

th3(12.5%) were female sacra showed sacralization of 5  lumbar 
vertebra. It is also observed that bilateral sacralisation is more common 

ththan unilateral sacralization of 5  lumbar vertebra.

Table 1: Shows The Distributions And Classification Of 
Sacralisation.

DISCUSSION
Complete sacralization consists of a complete body union between the 
transverse process and the sacrum. Incomplete sacralisation shows a 
well-dened joint line between the process and the sacrum. They may 
be unilateral or bilateral. The complete bilateral sacralization varies 
into a sixth sacral vertebra and cannot be distinguished except by the 
number of other vertebrae present. In this present study the incidence 

thof sacralisation of 5  lumber vertebra is 17.5% and slightly male 
predominance, on the other hand, evidence of sacralisation of 
coccygeal vertebra seen in 4 (4.94%) male sacra. Based on the 
previous literature these ndings are comparable to the ndings 

9 10reported 11.5% by Zaveri et al. , 11.1% by Dharati et al.  and 10% by 
11Swargam et al.  but differ with the ndings reported 14.1% by 

12 13 14Vandana et al. , 15% by Singh et al. , 6.6% by Khairnar et al.  and 
159.2% by Hughes et al .  

thBy approximately 17  day of intra-uterine life cells of mesodermal 
germ layer close to midline proliferate and form a thickened plate of 
tissue known as paraxial mesoderm. By the beginning of the third week 
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paraxial mesoderm is organized into segments, known as 
somitomeres, rst appear in the cephalic region of the embryo, and 
their formation proceeds cephalocaudally. Each somitomere consists 
of mesodermal cells arranged in concentric whorls around the center of 
the unit. From the occipital region caudally, somitomeres further 

thorganize into somites. By the beginning of the 4  week, cells forming 
the ventral and medial walls of the somite lose their compact 
organization, become polymorphous and shift their position to 
surround the notochord and spinal cord. These cells collectively 
known as sclerotome. During the fourth week of development, cells of 
the sclerotomes shift their position to surround both the spinal cord and 
the notochord. This mesenchymal column retains traces of its 
segmental origin, as the sclerotomic blocks are separated by less dense 
areas containing inter segmental arteries. During further development 
the caudal portion of each sclerotomic segment proliferate extensively 
and condenses. This proliferation is so extensive that it proceeds into 
the subjacent intersegmental tissue and binds the caudal half of one 
sclerotome to the cephalic half of the subjacent sclerotome. Thus, the 
body of the vertebra is formed which is intersegmental in origin. 
Mesenchymal cells between the cephalic and caudal parts of the 
original sclerotome segment do not proliferate but ll the space 
between the pre-cartilaginous vertebral bodies. In this way they 

16contribute to the formation of intervertebral disc.

Improper formation, migration, differentiation and union of somites 
results into segmental vertebral abnormalities. The cranial shift often 
occurs at only one or two transitional border areas but caudal shifts 
involve three or four borders and the shifts are often in the same 
direction. The cranial shifts are more common than caudal shifts, so the 

12,17sacralization is more common than lumbarization . Patterning of the 
shapes of the different vertebrae is regulated by HOX genes. The 
normal patterning of lumbar and sacral vertebrae as well as the changes 
in the axial pattern, such as lumbosacral transitional vertebra, results 

18from mutations in the HOX- 10 and HOX -11 paralogous genes .

CONCLUSION
The association of LSTV and low back pain is known as Bertollott's 
syndrome. In chronic cases LSTV leads to Pain due to nerve trunk 
compression which is perhaps due to intervertebral disc degeneration 
and or herniation. The proper knowledge of LSTV is important to the 
surgeons and anesthetists during operation. Though this study does not 
show prevalence of sacralization, specically in found in Burdwan 
district but still will play a vital role in different diagnostic and 
therapeutic procedures. The information about sacra with ve pairs of 
sacral foramina stresses upon accurate radiological evaluation before 
any interventional measures.

Source Of Funding: None.
Conflict Of Interest: None

REFERENCES
1. Standring S. Gray's Anatomy: The Anatomical Basis of Clinical Practice, 40th edition, 

Churchill Livingstone Elsevier, London; 2008:728.
2. Bertolotti M. Contributto alla conoscenza dei vizi di differenziazione regionale del 

rachide con speciale riguards all asimilazzione sacrale della v. Lombare. Radiologique 

Medica 1917; 4:113-44.
3. Kanchan T, Shetty M, Nagesh KR, Menezes RG. Lumbosacral transitional vertebra 

clinical and forensic implications. Singapore medical journal. 2009;50(2).
4. Delport, E. G.; Cucuzzella, T. R.; Kim, N.; Marley, J.; Pruitt, C. & Delport, A. G. 

Lumbosacral transitional vertebrae: incidence in a consecutive patient series. Pain 
Physician., 9(1):53-6, 2006.

5. Eyo, M. U.; Olon, A.; Noronha, C. & Okanlawon, A. Incidence of lumbosacral 
transitional vertebrae in low back pain patients. West African Journal of Radiology, 
8(1):1-6, 2001.

6. Castellvi AE, Goldstein LA, Chan DPK. Lumbosacral transitional vertebra and their 
relationship with lumbar extradural defects. Spine 1983; 9:493-495.

7. Moore BH, Illinois C. Sacralization of the fth lumbar vertebra, J Bone & joint surgery, 
1925:7:271-278. 

8. Kong CG, Park JS, Park JB. Sacralization of L5 in Radiological Studies of Degenerative 
Spondylolisthesis at L4-L5, Asian Spine J, 2008: 2(1):34-37.

9. Zaveri KK, Talsanya D, Singel TC, Patel MM. A Study of sacralisation of fth lumbar 
vertebrae in Saurashtra region. Int J Health Sci Res. 2015; 5: 233-237.

10.  Dharati K. et al. A study of sacralisation of fth lumbar vertebra in Gujarat. National 
journal of medical research 2012; 2:211-213.

11.  Swargam N, Chandruptla M. Sacralisation of fth lumbar vertebra; International 
Journal of Recent Scientic Research; June, 2014; Vol. 5; Issue 6; 1159-1160. 

12. Vandana A Sharma, D.K Sharma, C.K Shukla. Osteogenic study of lumbosacral 
transitional vertebra in Central India region, J. Anat. Soc. India 2011; 60(2): 212-217

13.  Singh R. Sacrum with ve pairs of sacral foramina. Int J Anat Var. 2011. 4;139-140.
14.  Khairnar KB, Rajale MB. Sacralisation of lumbar vertebra. Indian Journal of Basic & 

Applied Medical Research 2013 Mar;2(6):510-4.
15.  Hughes RJ and Saifuddin A. Numbering of Lumbosacral Transitional Vertebra on 

M.R.I; Role of the iliolumbar ligaments. Am. J. Roentgenol.;2006; 187 (1): W 59-65.
st16.  Hollinshead WH. Anatomy of surgeons: vol.3: The back and limbs. 1  ed.              

London: The back Hoeber-Harper publication 1961; 92-119.
17.  Sharma VA, Sharma DK, Shukla CK. Osteogenic study of lumbosacral transitional 

vertebra in central India region. J Anat. Soc. India, 2011; 60: 212-217.a
18. Sadler TW, Langman's Medical Embryology, Lippincott Williams and Wilkins,9th 

edition,Baltimore,U.S.A.p-93-97, 193-194.

Volume - 14 | Issue - 01 | January - 2024 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar

 INDIAN JOURNAL OF APPLIED RESEARCH 73


