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Abstract: Sacrum is a triangular bone wedged between two innominate bones. It is formed by fusion of five 

sacral vertebrae.  Forms the caudal region of the vertebral column. Base articulates with lumbar vertebra and 

apex with coccyx.  Pelvic surface is concave and dorsal is convex  encloses a triangular sacral canal .During 

demonstration classes for undergraduate medical students we observed that sacrum with agenesis of dorsal wall 

and first sacral lamina showing incomplete fusion thus forming open sacral canal posteriorly.The knowledge of 

this variation may be of importance to orthopaedic surgeons, neurosurgeons, radiologists and anthropologists.   
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I.       Introduction 
Sacrum is triangular bone formed by fusion of five sacral vertebrae and forms posterosuperior wall of 

the pelvic cavity, wedged between two innominate bones. Its base projects upwards and forwards and articulates 

with the last lumbar vertebra to form a prominent sacrovertebral angle, while truncated apex points downwards 

and articulates with the coccyx.Sacrum ossified by appearing of primary centres for centrum and each half of 

vertebral arch between tenth and twentieth week. For costal element primary centres appear at the time of sixth 

and eighth month of prenatal month [1]. It usually consists of five unfused vertebrae which begin to fuse 

between 16-18 years of age and are usually completely fused to form a single piece of bone by 34 years of age. 

Its dorsal surface is convex and narrower than the pelvic surface. In the midline is the middle sacral crest, 

surmounted by three or four tubercles representing the spinous processes of the upper three or four sacral 

vertebrae.On the sides of middle sacral crest is a shallow groove which gives origin to the Multifidus. The floor 

of the groove is formed by the united laminae of the corresponding sacral vertebræ. The laminae and spinous 

process of the fifth and /or fourth sacral vertebrae fail to meet in the mid line creating a deficiency known as the 

hiatus in the posterior wall of the sacral canal. The hiatus is covered by skin, a subcutaneous fatty layer and the 

sacrococcygeal membrane [2]. Sacral hiatus has been utilized for administration of epidural anaesthesia in 

obstetrics [3] as well as in orthopaedic practice for treatment and diagnosis [2]. 

 

II.      Case report 
             During osteology demonstration classes for undergraduate students we observed a dry human sacrum 

with dorsal wall agenesis and the lamina of first sacral vertebra was present but showing incomplete fusion. 

Remaining features of the sacrum were normal [figure 1]. 

 

                                                         
 

 

Figure 1: showing complete dorsal wall agenesis [arrow mark], ILFSV: Incomplete Lamina of First Sacral 

Vertebra, SF: Sacral Foramina ,SAFFSV: Superior Articular Facet of First Sacral Vertebra. 
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III.      Discussion 
      In this case study sacrum shows agenesis of dorsal wall because of failure of fusion of sacral laminae. 

Seema et al.,studied 159 sacra for the variations of  sacral hiatus, found various shapes of sacral hiatus which 

included inverted U(42.95%), inverted V (27.51%), irregular (16.10%), dumbbell (11.40%) and bifid (2.01%). 

The apex of sacral hiatus was commonly found at the level of 4th sacral vertebra in 56.36%. And also they 

found that complete agenesis of dorsal bony wall of sacral canal in 3.14% sacra [4]. 1.5% sacra show dorsal 

wall agenesis in 270 dry sacra [5]. Jhenneberg et al., observed 3% of sacra with complete dorsal wall agenesis 

out of 124 adult sacra [6]. Trotter et al.,have observed 1.8% [7] and Kumar et al., have observed 1.49% of sacra 

with complete absence of dorsal wall [8].Senogluet al., have observed 2.08% of sacra having total posterior 

closure defect [9]. Sound  knowledge of position, shape and the morphology of sacral canal are important for 

caudal epidural anaesthesia. Surgical treatment of sacral lesions requires understanding of the underlying 

anatomy and various morphometric parameters of sacrum. Significant leaps have been made towards the 

understanding of the sacral region by both anatomists and surgeons,there is still much to be learned with 

advances in surgical methods and instrumentation in the field of spinal surgery driving a continued need to 

better understand the anatomy of the region [10]. 

 

IV.      Conclusion 
It’s a rare variation having knowledge about this may be useful for orthopaedic surgeons, 

neurosurgeons, radiologists and anthropologists and during caudal epidural anaesthesia. Understanding of these 

variations may improve the reliability of caudal epidural block. 
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