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Abstract: 

Introduction:  The sacrum is a bone which contributes to the formation of the pelvic 
girdle. It has piqued the interest of anatomists,
anaesthetists because of its unique value in gender estimation in medico
well as the importance of its anatomical structure in relation to the technique of giving caudal 
anaesthesia. Material & Method:
Bone store of Anatomy Department, B.J Medical College, Ahmedabad, Gujarat. 
of sacral hiatus such as shape, level of apex and base, length, antero
at apex, and intercornual distance along with distance between supero
their distance from apex of sacral hiatus were studied. 
hiatus were observed which included inverted U, inverted V, irregular, du
absent of sacral hiatus. Conclusion:
define landmarks clinically used during the procedure of caudal anaesthesia.
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Introduction:   

Sacrum is a triangular bone forming the caudal end 
of the vertebral column, formed by fusion of five sacral 
vertebrae. Sacral hiatus is the opening present at the caudal 
end of sacral canal formed by the nonfusion of the lamina 
of the fifth (occasionally fourth) sacral vertebra. The fifth 
inferior articular processes project caudally and flank the 
sacral hiatus as the sacral cornua.
through sacral hiatus are a pair of 5th sacral nerves, a pair 
of coccygeal nerves, filum terminal
passes to coccyx and fibro
surface, the sacral hiatus lies about two i
concave depression between the sacral cornua above the sacrococcygeal joint.
hiatus has been utilized for administration of caudal epidural 
as orthopaedic practice for treatment and diagnosis.
knowledge of actual shape and size of sacral hiatus and its variations play a major role in the 
success of needle placement. Morphometric study of sacrum has been done by many wor
in many different geographical areas across the globe.
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The sacrum is a bone which contributes to the formation of the pelvic 
girdle. It has piqued the interest of anatomists, forensic scientists and physicians, especially 
anaesthetists because of its unique value in gender estimation in medico- legal proceedings as 
well as the importance of its anatomical structure in relation to the technique of giving caudal 

erial & Method: -This study was carried out on 200 dry human sacrum in 
Bone store of Anatomy Department, B.J Medical College, Ahmedabad, Gujarat. 
of sacral hiatus such as shape, level of apex and base, length, antero-posterior (AP) diameter 

apex, and intercornual distance along with distance between supero-lateral sacral crests and 
their distance from apex of sacral hiatus were studied. Results: Various shapes of sacral 
hiatus were observed which included inverted U, inverted V, irregular, du

Conclusion: The understanding of the sacral hiatus anatomy helps to 
define landmarks clinically used during the procedure of caudal anaesthesia.

anesthesia, Sacrum, Sacral hiatus.  

Sacrum is a triangular bone forming the caudal end 
of the vertebral column, formed by fusion of five sacral 
vertebrae. Sacral hiatus is the opening present at the caudal 
end of sacral canal formed by the nonfusion of the lamina 
of the fifth (occasionally fourth) sacral vertebra. The fifth 
inferior articular processes project caudally and flank the 

as the sacral cornua. The structures passing 
through sacral hiatus are a pair of 5th sacral nerves, a pair 
of coccygeal nerves, filum terminale externam, which 
passes to coccyx and fibro-fatty tissue. On the body 
surface, the sacral hiatus lies about two inches above the coccyx and can be palpated as a 
concave depression between the sacral cornua above the sacrococcygeal joint.
hiatus has been utilized for administration of caudal epidural anaesthesia in obstetrics as well 

practice for treatment and diagnosis.2 Anatomical landmarks and the 
knowledge of actual shape and size of sacral hiatus and its variations play a major role in the 
success of needle placement. Morphometric study of sacrum has been done by many wor
in many different geographical areas across the globe. The most frequent problem 

encountered in caudal epidural block is needle 
placement as sometimes it is difficult to determine the 
anatomical location of sacral hiatus especially in ashish331990@gmail.com  
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This study was carried out on 200 dry human sacrum in 
Bone store of Anatomy Department, B.J Medical College, Ahmedabad, Gujarat. Parameters 

posterior (AP) diameter 
lateral sacral crests and 

Various shapes of sacral 
hiatus were observed which included inverted U, inverted V, irregular, dumbbell, bifid and 

The understanding of the sacral hiatus anatomy helps to 
define landmarks clinically used during the procedure of caudal anaesthesia. 
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adults. Clinical evaluation of needle placement can be done with ultrasonography or 
fluoroscopy. However, it is not always feasible to do so because of time and cost constraints. 
Variations have been found in the shape and level of sacral hiatus. These studies have 
concluded that understanding the variations of sacral hiatus may improve the success of 
caudal epidural block.1 

The present study was undertaken to find out the anatomical variations of sacral 
hiatus in the Anatomy department at B.J Medical College, Ahmedabad. 

Materials and Methods:  

The present study was conducted in the Department of Anatomy, BJ Medical College, 
Ahmedabad, Gujarat 200 dry human sacra were collected from B.J Medical institutions of 
Gujarat state.  

Each sacrum was studied for different features of sacral hiatus with regards to:  

1. Shape of hiatus  
2. Level of apex of hiatus  
3. Level of base of hiatus  
4. Length of hiatus – measured from apex to midpoint of the base  
5. Antero-posterior diameter of sacral hiatus at the apex  
6. Transverse width of sacral hiatus at the base – measured between the inner 

aspects of inferior limit of sacral cornua.  

The measurements were taken with the help of calliper, divider and steel measuring 
tape.  

Inclusion criteria:-  

- Normal sacrum with no abnormality 

Exclusion criteria:- 

- No sacral hiatus 
- Dorsal wall agenesis 
- Broken sacrum 

Observations were substantiated with photographs. 

Observations and Results: 

Table 1 Shape of Sacral hiatus 
Sr.  
No. Shape No Percentage 

1 Inverted U 98 50.51% 
2 Inverted V 48 24.74% 
3 Irregular 32 16.49% 
4 Dumbbell 12 6.1% 

In 3 sacra there was complete agenesis of the dorsal bony wall of sacral canal (1.5%). 
In 2 sacra sacral hiatus was absent (0.7%). In one, the sacral hiatus was less than 6 mm 
(0.4%). These six sacra were excluded from the measurements as typical sacral hiatus was 
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not present in them. 

Table 2 Location of apex in relation to level of sacral vertebra 

Sr. No
1 
2 
3 
4 
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Image 1 Shape of Sacral Hiatus 

      

     

 

Location of apex in relation to level of sacral vertebra 

No. Location of Apex No Percentage 
4th sacral vertebra 91 46.9% 
3rdsacral vertebra 83 42.7% 
5thsacral vertebra 11 5.6% 
2ndsacral vertebra 9 4.6% 
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Location of apex in relation to level of sacral vertebra  
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Image 2 Construction of triangle ABC    Image 3 Measurements of Sacral hiatus 

              

 

 

Table 3 Location of base of hiatus in relation to sacral / coccygeal vertebra 

Sr. 
No. Location of Base No Percentage 

1 5th sacral vertebra 128 65.97% 
2 4thsacral vertebra 28 14.43% 
 3 Coccyx 38 19.5% 

Table 4 Length of sacral hiatus from apex to midpoint of base 

Sr. 
No. Length No Percentage 

1 0-10 mm 25 12.88% 
2 11-20 mm 78 40.20% 
3 21-30 mm 68 35.05% 
4 31-40 mm 14 7.21% 
5 41- 50 mm 6 3.09% 
6 >51 mm 3 1.5% 

Table 5 Antero-posterior diameter of  Table 6 Distance between the sacral cornua  
      Sacral canal at the level of apex         at base of sacral hiatus 

Sr. 
No. Distance No Percentage 

1 0-5mm 12 6.1% 
2 6-10mm 40 20.61% 
3 10-15mm 128 65.97% 
4 Above 16mm 14 7.21% 

 

Discussion:- 

In the present study, different parameters are studied on 200 human dry sacra. 

 

Sr. 
No. 

Diameter No Percentage 

1 0-3mm 4 2.06% 
2 4-6mm 133 68.55% 
3 7-9mm 56 28.86% 
4 Above 9mm 1 0.51% 

A - Right superolateral sacral crest,  
B - Left superolateral sacral crest,  
C - Apex of sacral hiatus  
 

A - Length of Sacral hiatus,  
B - Intercornual distance  



BJKines-NJBAS Volume-9(1), June 2017 2017 
 

26 p-ISSN:2231-6140,e-ISSN:2395-7859                                 Original Article 

 

1. Shape of sacral hiatus 

Table 7 Comparison of different shape of sacral hiatus 

Sr. 
No. 

Study by Authors Inverted ‘U’ 
(%) 

Inverted ‘V’ 
(%) 

Irregular (%)  

1 Nagar et  al2 41.5 27 14.1 
2 Seema et al3 42.95 27.51 16.10 
3 Nadeem et al4 56 14 16 
4 Osunwoke et al5 24.1 33.3 13 
5 Qudusia et al6 62.37 22.16 8.76 
6 Deepa S et al7 57.5 25 17.5 
7 Present study 50.52 24.74 16.49 

As seen from, the findings of the present study coincide with the findings of, Nagar et 
al., Seema et al, Nadeem et al, Qudusia et al, Deepa S et al in all the aforementioned studies 
including the present study, inverted ‘U’ shaped sacral hiatus is the commonest. 

The present study however does not coincide with Osunwoke et al. which states that 
inverted ‘V’ shaped sacral hiatus is the commonest. 

2. Location of Apex of sacral hiatus in relation to sacral vertebra 

Table 8 Comparison of apex of sacral hiatus at 4th sacral vertebra 

Sr. No Authors Apex of sacral hiatus at 4th sacral vertebra (%) 
1 Vinod et al8 76.23 
2 Nagar et al2 55.9 
3 SekiguchiM et al9 64 
4 Present study 46 

According to Vinod et al8,Nagar et al2,SekiguchiM et al9 and Present study the apex is 
located commonly at 4th sacral vertebra. 

3. Location of base of sacral hiatus in relation to sacral vertebra 

According to Vinod et al8,Nagar et al2 and present study the base of sacral hiatus at 5th 
sacral vertebra are 83.17%, 72.6% and 65.97% respectively. 

4. Length of sacral hiatus from apex to midpoint of base 

By Vinod Kumar et al8observed mean length of hiatus as 20 mm in males and 18.9 
mm in females. Trotter et al10 have reported hiatal length as 24.8 mm in American males and 
19.8 mm in females. Similar results were noted by earlier studies of Trotter et al in which the 
length of hiatus varied from 0-60 mm with a mean of 22.5 mm and Lanier et al10 mean length 
of hiatus being 25.3±9 mm. Nagar et al2 and in present study mean length between 11-20mm 
in 92 vertebra & 78 vertebra respectively. 

5. Antero-posterior diameter of sacral canal at the level of apex 

Most common mean diameter according to Nagar et al2 and in present study are 4-
6mm in 169 & 133 vertebra respectively.  
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6. Distance between the sacral cornua at base of sacral hiatus 

According to Nagar et al2, Shinde et al1& present study intercornual distance ranging 
between 11 mm and 15 mm are 54%, 59.6% & 65.97%. 

Conclusion:- 

The sacral hiatus has anatomical variations and understanding of these variations may 
improve the success of caudal epidural anaesthesia. In the present study, elongated hiatus and 
narrowing of the sacral canal at apex of sacral hiatus was found in a significant percentage, 
which should be kept in mind while giving caudal anaesthesia in Indian population. 
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