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ABSTRACT 

The sacrum is a large, triangular fusion of five vertebrae. The sacrum may contain six vertebrae, by development of an additional 

sacral element by incorporation of the fifth lumbar (L5) or the first coccygeal vertebra. Sacralization of the fifth lumbar vertebra 

is a congenital anomaly and this variation was found in a bony pelvis among the collection of bones in the Department of 

Anatomy of NRS Medical College of Kolkata, India. The L5 sacralization may give rise to low back pain and other 

complications. Moreover, another sacrum was found with elongated, inverted ‘V’ shaped sacral hiatus and the sacral hiatus is 

important for caudal epidural block.  These two sacra are described here with their  variations. 
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INTRODUCTION 

The sacrum is a large, triangular fusion of five 

vertebrae and forms the posterosuperior wall of the 

pelvic cavity, wedged between the two hip 

(innominate) bones. It has a blunted, caudal apex that 

articulates with the coccyx and its superior wide base 

articulates with the lumbar vertebra at the sacral 

angle1.The sacrum is set obliquely and curved 

longitudinally; the dorsal surface is convex and the 

ventral surface is concave: the ventral curvature 

increases the pelvic capacity1.  The ventral surface of 

the pelvis has four ventral sacral foramina, which 

communicate with the sacral canal through the 

intervertebral foramina and transmit the ventral rami 

of upper four sacral spinal nerves, whereas the dorsal 

surface has four pairs of dorsal sacral foramina to 

transmit the dorsal rami of the same nerves. In 

childhood, individual sacral vertebrae are connected 

by cartilage and the adult bone retains many vertebral 

features1.   

The bony pelvis is a ring of bone consisting of two 

hip bones in front and sides and the sacrococcygeal 
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part of the vertebral column behind. The pubic parts 

of the hip bones are connected to each other by the 

symphysis pubis which is a secondary cartilaginous 

joint. The articular surfaces of the lateral mass of the 

sacrum articulate with the corresponding surface of 

the ilium of hip bones forming a pair of plane 

synovial sacro-iliac joints2. 

On the dorsal surface of the sacrum there is a raised 

median sacral crest, with four, sometimes, three 

tubercles which represent the fused sacral spines. 

Below the fourth (or the third) tubercle there is an 

arched sacral hiatus (on the posterior wall of the 

sacral canal), produced by the failure of the fusion of 

the two laminae of the fifth sacral vertebrae or 

sometimes the fourth in the median plane. The 

remnants of the inferior articular processes of the 

fifth lumbar vertebra elongates downwards on both 

sides of the sacral hiatus to form the sacral cornua1. 

Variations: The sacrum may contain six vertebrae, 

by development of an additional sacral element by 

incorporation of the fifth lumbar (L5) or the first 

coccygeal vertebra. Inclusion of the fifth lumbar 

vertebra (sacralization) is usually incomplete and 

limited to one side. In the most minor degree of the 

abnormality a fifth lumbar transverse process is large 

and articulates, sometimes by a synovial joint, with 

the sacrum at the posterolateral angle of the base. 

Sacralization is a segmentation anomaly1.  

MATERIALS AND METHODS 

In a bony pelvis, present in the collection of bones in 

the Department of Anatomy of NRS Medical 

College, Kolkata, few variations were found.  In a 

sacrum derived from the same collection a variation 

was also found. Those findings were observed 

properly and relevant photographs were taken. 

 

OBSERVATIONS   

A bony pelvis was found in the Department of 

Anatomy, NRS Medical College, Kolkata, where the 

fifth lumbar vertebra has united with the first sacral 

vertebra on the midline and both sides.  So the 

sacrum had six vertebrae. There are five sacral 

foramina instead of four both on the pelvic and dorsal 

surfaces of the sacrum. Over the sacroiliac joint on 

each side there is a bony foramen in the upper part. 

The sacroiliac joint has been ossified partially on 

both sides. Another single sacrum was found with 

elongated sacral hiatus. The laminae of the third 

fourth and fifth sacral vertebra failed to join with 

each other and we have got the long, inverted ‘V’ 

shaped sacral hiatus below the 2nd piece of sacrum.  

 

Figure –1;  

Bony pelvis with sacralization of the 5th lumbar 

vertebra (L5). Five pelvic sacral foramina are visible 

here. An  opening at the junction of sacrum and ilium 

on each side is marked with arrow, so also the fifth 

pelvic sacral foramina. 
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Figure – 2; The dorsal surface of the sacrum with 

five dorsal sacral foramina is visible in the bony 

pelvis. The 1st dorsal sacral foramen is incomplete on 

right side. 

 

Figure –3; Inverted ‘V’ shaped, elongated sacral 

hiatus (marked with an arrow). 

DISCUSSION 

The study conducted by Khairnar and Rajale shows 

sacralization in 6.6 % cases3, whereas Magora & 

Schwartz found 20.8% sacralization in their studies4. 

Lumbo-sacral transitional vertebrae (LSTV) are 

common congenital anomalies which include 

lumbarization and sacralization and observed first 

time by Bertolotti 3,5. In LSTV, either the fifth lumbar 

vertebra may show assimilation to the sacrum 

(sacralization), or the first sacral vertebra may show 

transition to a lumbar configuration (lumbarization). 

Investigations to diagnose such condition in clinical 

practice are plain x-rays, CT scan, and MRI3.  

The frequency of sacralization in the low back pain 

(LBP) population ranges from 6% to 37%6,7 . 

Although there is some debate, it is possible that 

sacralization of 5th lumbar vertebra contributes to the 

development of degenerative spondylolisthesis, 

lumbar disc degeneration and herniation, and low 

back pain (LBP) 8,9. This pain may result from the 

pressure on nerves or nerve trunks, ligamentous 

strain around the sacralization, compression of soft 

tissues between bony joints due to L5 sacralization 3. 

   The sacralization of L5 is thought to cause stress 

concentration on L4-L5, which can accentuate 

development of degenerative spondylolisthesis  - a 

common pathological entity of the lumbar spine, 

especially of L4-L58. Spondylolisthesis is the forward 

displacement of a vertebra, especially the fifth 

lumbar vertebra, most commonly occurring after a 

break or fracture10. 

The common radiological findings in degenerative 

spondylolisthesis include arthritic changes of joints 

facets and disc degeneration, as well as anterior 

slippage of the corresponding level 8,11. In the study, 

conducted by Kong et al, it has been reported that the 

incidence of L5 sacralization was higher 

(54/78=69%) among  patients with degenerative 

spondylolisthesis at L4-L5, than in the general 

population8, 12. 

L5 is linked to the sacrum by several types of 

articulation, and this leads to a relatively stable 

lumbosacral junction13. According to Bulut et al (in 

2013) the relationship between low back pain (LBP) 

and sacralization is not clear and they found no 

significant correlation to conclude  that the incidence 

of transitional vertebra is equal in those with and 
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without back pain, rendering it only an incidental 

finding on imaging11,14. 

Inverted ‘V’ shaped sacral hiatus was found in 23% 

cases in a study conducted by Bhattacharya et al in 

2013, but in most of the cases the hiatus is Inverted 

‘U’ shaped15. Caudal epidural block (CEB) involves 

the injection of anaesthetic medications into the 

epidural space through the sacral hiatus to provide 

analgesia and anaesthesia for different clinical 

conditions16. Understanding the anatomical variations 

of sacral hiatus may improve the reliability of CEB 
15,17. 

CONCLUSION: From this discussion we can 

conclude that the variations in sacrum described 

above,  have immense importance in Gross Anatomy, 

Orthopaedics,  Anaesthesiology etc. 
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