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Abstract:  

Background: Our study is focused on to identify variation in sacral hiatus in central region of India to improve the 

access of sacral hiatus for caudal epidural anesthesia and analgesia.   

Method: Sixty eight dry sacra were included in the study.  Variation in the shape, levels of apex of hiatus, base of 

hiatus and curvature were studied. All parameters were measured by using Vernier caliper (Mitutoyo Corporation, 

Japan; accurate to 0.01mm) and mean were calculated. 

Result In study 53.11% cases were having inverted U and V shaped. In 2 /3rd cases (44%),  length of sacral hiatus 

was found in between 10.1mm-20mm. Commonest range for depth of SH at level of apex was in between 3.1-6mm. 

Variation in dorsal wall of sacral canal in the form of incomplete fusion of laminae which was at level of S1and S2 

in 6.25 % cases and defect at S4 was in 3.12 % cases. 

Conclusion : In present study we found absence of sacral hiatus in 3.12% cases and narrowing of  sacral canal in 

3.22% cases in which depth of SH was <3mm. These information are helpful to anesthetics to indivisalize the data 

for central Indian population for caudal epidural block. 
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Introduction 

A Study of variation of sacral hiatus in dry bone 

plays an important role in the access of sacral hiatus 

for caudal epidural anesthesia and analgesia. The 

incomplete fusion of the posterior elements of the 4th 

or 5th sacral vertebra, results in the formation of 

sacral hiatus (SH)1, which is covered by superficial 

posterior sacroccygeal ligament, attached to the 

margin of the hiatus and deep posterior sacroccygeal 

ligament, attached to floor of SH1,2 . The SH is 

important landmark to perform caudal epidural block 

(CEB) for treating patient with low back pain3. The 

success rate of CEB is based on determination of the 

landmarks by clinician, even though CEB has a wide 

range of clinical caudal epidural space, especially in 

adults4,5. In interest of patient care, to circumvent the 

failure of CEB which depend on anatomic basis6, 

Previous Studies indicate that, Lots of variations are 

found in anatomy of sacral hiatus (SH), which lead to 

failure of CEB.  Tsui et al7 studied that Caudal 

epidural block (CEB) has 25% failure rate. However, 

to the authors best knowledge, for central Indian 

population, very few publication are available in the 

literature that discuss the issue of anatomical 

variation of sacrum8,9. However, to the most of 

previous studies did not take into account absence of 
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sacral hiatus and narrowing of sacral canal in their 

studied.                                 

The main goal of this study is to find practical 

solution of this problem by identifying  anatomical 

landmarks and measurements that may enhance the 

location of the apex of the SH for CEB in the central 

indian population. 

Material and Methods 

This study was conducted in sixty eight dry human 

sacra with undetermined sex and age. These 

specimens were taken from specimens Department of 

Anatomy and Forensic Medicine of J N M Medical 

College Raipur, Chhattisgarh. Random samples were 

taken. Four were eroded and damaged bones were 

excluded from study. All parameters were measured 

by using Vernier caliper (Mitutoyo Corporation, 

Japan; accurate to 0.01mm) and mean were 

calculated. In rest 64 fallowing measurements were 

done.  

1. Nonmeteric 

• Shape of sacral hiatus(SH) 

(figure 1) 

• Level of apex of SH 

• Level of base of SH 

• Level of maximum 

curvature 

2. Metric 

• Length of SH 

• Width of SH at base / 

intercornual distance 

• Anteriopoterior diameter 

of SH at apex 

• Distance between median 

sacral crest and apex of 

sacral hiatus 

 

 

Result  

Many shapes were identified. Incidence assorted 

from inverted U shaped> inverted V shaped> 

Irregular> Dumbbell= Bifid > Inverted U or Inverted 

U shaped with projection from one lateral side= M 

shaped> Absent (Table1, Figure 1). In 2 cases 

(3.12%) sacral hiatus was absent. 

Maximum incidence of apex of hiatus was at S4 level 

(70.96%). Level of Apex and base of hiatus was 

varied from S3 to S5 and S4 to coccygeal vertebra 

respectively. The maximum incidence of base was 

found at S5 (88.71%). Level of maximum curvature 

of sacrum was ranged from S3 to coccygeal vertebra. 

Curvatural incidence was S3> S4>S5> coccygeal 

vertebra (50% >26.56%>20.31%>3.12%) (Table2). 

Distances of length of sacral Hiatus and Depth of 

sacral canal at the apex of sacral hiatus have 

discussed in Table 4 and Table 5.   

Sacral cornu was present in 34 cases (54.83%) 

bilaterally while   presence of unilateral sacral cornua 

was in 6 cases (9.3%). Absence of sacral cornua was 

found in 22cases (35.48%). Distances between sacral 

cornua were range from 0- ≥15mm (Table5).  

Discussion 

Variation in morphology and morphometry of SH are 

important causes of failure CEB. In present 

circumstances, surgeries chiefly orthopedic and 

obstetrical surgeries are performed under CEB. 

Caudal epidural block (CEB) has 25% failure rate7. 

Size and shape of the hiatus depend on the number of 

laminae that fail to fuse in the midline posteriorly. 

The common arrangement is for the hiatus to be 

formed by the nonfusion of fifth and sometimes 

fourth sacral vertebrae10. In current study 2cases 

(3.12%) were having absent sacral hiatus (Table1, 

Figure 1a). Nagar11 in Gujrat state, Sekiguchi et al6 in 

Japanese and Senoglu et al4 in Turkey found in 0.7%, 
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4% and 6.25% cases. These cases might be one of the 

causes of failure of CEB. This absence could because 

of fusion of lamellae of S5 or bony overgrowth over 

SH. 

  In our standard text books sacral hiatus is triangular 

or U shaped and is bounded laterally by sacral 

cornua1,10. Inverted U and V shaped were commonest 

shape were found in previous studies11,12 in India 

which is in agreement with the present study. In this 

study 53.11% cases were having inverted U and V 

shaped. M shaped is form by extention of median 

crest in sacral hiatus; this could be cause of decrease 

length of sacral hiatus. The M shaped was found in 

4cases (6.25%). Aggarwal et al12 found in 0.88% 

cases. Bifid shape was 7.8% in our study while 

Nagar11 and Aggarwal et al12 found 1.5% and 4.36% 

respectively. 

High curvature demands acute angle for block and 

low curvature may demands obtuse angle. In the 

present study, most common location of apex of 

sacral hiatus at 4th   sacral vertebra (70.96%) Table 2. 

The position at this level was reported by many 

authors 55.9%, 68.42%, 76.23% 11,12,13. Whereas 

most common location for base of sacral hiatus was 

5th sacral vertebra (88.71%) and level of maximum 

curvature was at 3rd sacral vertebra (50%). In 3.12% 

level of maximum curvature were at coccygeal 

vertebra. In 4.83% cases base of SH were at 

coccygeal level. In these sacra, coccygeal ankylosis 

were there.  Nagar11, Kumar et al13, Aggarwal et al12 

found apex of SH at S4 55.9%, 76.23% and 68.42% 

respectively. Whereas base of SH is at S5 maximally 

by different authors Nagar11, Kumar et al13, Aggarwal 

et al12 (72.6%, 83.17% and 61.40% respectively) in 

different regions of India. Level of maximum 

curvature was maximally at S3 in Aggarwal et al’s12 

findings (80.70%) counterpart with current study 

(50%). Aggarwal et al12do not find sacra with 

maximum curvature at coccygeal level complement 

with current study 

Variation in dorsal wall of sacral canal in the form 

of incomplete fusion of laminae which is at level of 

S1and S2 in 4/64 (6.25 %) cases and defect at S4 in 

2/64 (3.12 %) cases (Figure 2). Complete agenesis of 

dorsal wall of sacral canal was reported by Sekiguchi 

et al6, Nagar11, Trotter14 (1.0, 1.5, and 1.8% cases 

respectively). Such type of variability we hadn’t 

found.  

In 2/3rd cases (44%) length of sacral hiatus was found 

in between 10.1mm-20mm (Table 3). Nagar11 was 

found 35% cases. Aggarwal et al12 reported 

commonest range of length of SH was between 

20.1mm to 30mm (42.98%). Commonest range for 

depth of SH at level of apex was in between 3.1-6mm 

(Table 4). This measurement is very important in 

narrowed sacral canal while introducing needle. 

Narrower canal at level of apex was found in 3.22% 

cases (<3mm). Nagar found 15.6% cases, Aggarwal 

et al12 found 8.7% cases. These values are more than 

current study. Median crest was absent in 3/62 

(4.8%) cases. Aggarwal et al12 found in 3. 5% cases, 

crest was absent. They found maximum range for 

distance between median crest and apex of SH, were 

in between 10-20mm (42%). Whereas in current 

study it ranged maximum in between 0-5mm 

(32.25%) (Table 6) which is slightly lower range than 

Aggarwal et al’s finding.  

Conclusion 

Variability of shape and size sacral hiatus should be 

kept in mind during giving caudal epidural 

anaesthesia and analgesia. In present study we found 

absence of sacral hiatus in 3.12% cases and 

narrowing of  sacral canal in 3.22% cases in which 

depth of SH was <3mm. Maximum range for length 
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of SH was 10-20mm. These informations are helpful 

to anesthetics to indivisalize the data for central 

population of india. 
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Abbreviation 

CEB  Caudal epidural block 

SH  sacral hiatus 

      

 

 

 

Figure 1: Variation in shape of sacral hiatus a. absence of sacral hiatus, b. M shaped, c. Inverted U shaped, 

d. Inverted U shaped with projection from one lateral side, e. Inverted V shaped, f.Bifid, g. Irregular, 

h.Dumbbell 
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Figure 2: Defect in dorsal wall of sacrum a. smaller defect b. larger defect  

 

 

Table 1 Percentage distribution of different shapes of sacral hiatus 

 

 

 

Table 2: Different levels of curvature of sacrum, apex of hiatus and base 

 

 Level of maximum 

curvature ( n= 64) 

Apex of hiatus ( n= 62) Base ( n= 62) 

 N % N % N % 

2
nd

 Sacral Vertebra - - - - - - 

3
rd

 Sacral Vertebra 32 50% 16 25% - - 

4
th

 Sacral Vertebra 17 26.56% 44 70.96% 4 6.45% 

5
th

 Sacral Vertebra 13 20.31% 4 6.45% 55 88.71% 

Coccygeal vertebra 2 3.12% - - 3 4.83% 

 

Shape No Percentage 

Inverted U shaped 23 35.93% 

Inverted V shaped 11 17.18% 

Inverted U or Inverted U shaped 

with projection from one lateral 

side 

4 6.25% 

Dumbbell  5 7.81% 

Irregular 10 15.62% 

Bifid 5 7.81% 

Absent 2 3.12% 

M shaped 4 6.25% 

 64 100% 

50  
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Table 3: Length of sacral Hiatus  

 

 

Table 4: Depth of sacral canal at the apex of sacral hiatus 

 Number (n=62) Percentage 

<3 2 3.22 

3.1-6 39 62.90 

6.1-9 19 30.64 

>9.1 2 3.2 

   

 

Table 5 Distance between the cornua at the base of hiatus 

 Number (n=62) Percentage 

0-5 4 6.4 

5.1-10 22 35.48 

10.1-15 26 41.93 

>15 10 16.12 

 

Table 6 Distance between median sacral crest and apex of sacral hiatus 

Distance (mm) Number (n=62) Percentage 

<0 2 3.22 

0-5 20 32.25 

5.1-10 14 22.58 

10.1-15 18 29.03 

>15 4 6.45 
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