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  ABSTRACT  
male and female sacrum  Sacrum is a wedged shaped bone forming the caudal end of the vertebral 

column, formed by the fusion of five sacral vertebras. The opening 

present at the caudal end of sacral canal is known as sacral Hiatus. 

Epidural anesthesia is a special type of anesthesia, administered in sacral 

Hiatus. Anatomical landmarks and the knowledge of the actual shape 

and size of sacral hiatus and its variations play a major role in the 

success of caudal anesthesia. The purpose of present study is to find out 

the morphological and morphometrical characteristic of sacral hiatus in 

male and female sacrum. The present study was conducted in the 

Department of Anatomy, LN. MEDICAL COLLEGE & REASERCH 

CENTER, This study consists of 70 dry, undamaged human sacrum of 

unknown age, sex. Anatomical measurements were taken by using 

verniercalipers. In present study, it was observed that 31 (44.2%) 

sacrums were belongs to male and 39 (55.8%) were belongs to female. 

The most common shape was Inverted V (54.3%). Mean length of sacral 

hiatus was 15.2 ± 8.07mm, where females higher (15.8 ± 9.0 mm) 

compare to males (14.4 ± 6.6mm). Antero posterior diameter at apex 

was 6.59 ± 1.89mm where in males (6.7 ± 2.1mm) high compare to 

female (6.4± 1.7mm) and at base, it was 13.5 ± 3.2mm., where in 

females (14.0 ± 3.2mm) high compare to males (12.9 ± 3.1mm). But 

these associations were not statistically significant. (P>0.05) In present 

study did not found any variations in the shape of the sacral hiatus. The 

parameters of sacral hiatus like length, transverse diameter and A -P 

diameter of sacral hiatus also not shown any significance. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Sacrum is a large wedge shape bone forming the postero-superior wall of the pelvic cavity, wedged between 

the two pelvic bones. It is formed by the fusion of five sacral vertebrae and forms the caudal end of the 

vertebral column. The sacrum consists of trabecular bone enveloped by a shell of compact bone of varying 

thickness [18]. The opening at the caudal end of sacral canal is known as sacral hiatus. It is formed due to 
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the failure of fusion of laminae of the fifth (occasionally 4th) sacral vertebra. It is located inferior to the 4th 

(or 3rd) fused sacral spines or lower end of median sacral crest. The sacral hiatus is identified by palpation 

of the sacral cornua the remnants of the inferior articular process elongate downwards on both sides of the 

sacral hiatus. These two bony processes are called the sacral cornua (horns) and define important clinical 

landmarks during CEB [24]. Sacral cornua are felt at the upper end of the natal cleft 5 cm above the tip of 

the coccyx. Alternatively, the sacral hiatus may be identified by constructing an equilateral triangle based 

on a line joining the posterior superior iliac spine: the inferior apex of this triangle overlies the sacral hiatus. 

 

The sacral hiatus contains fifth sacral nerve, coccygeal nerve roots, filum terminale externa and fibro fatty 

tissue. In recent state the sacral hiatus is covered by superficial posterior sacrococcygeal ligament which is 

attached to the margins of the sacral hiatus and the deep posterior sacrococcygeal ligament attached to the 

floor of sacral hiatus [18]. Sacral hiatus has been used for administration of caudal epidural anaesthesia in 

obstetrics. [4]., as well as in orthopedic practice for diagnosis and treatment of lumbar spinal disorders [16]. 

It has been proposed that “The fundamental knowledge of the anatomy of the sacral area is prerequisite for 

success in continuous caudal epidural analgesia”. Sacrum is one of the bones which exhibit variations. 

Therefore the importance of the normal sacral hiatus and its variations is of great clinical significance [14]. 

Caudal Epidural Block involves injection of a drug into the epidural space through the sacral hiatus to 

provide analgesia and anesthesia in various clinical settings [3]. Caudal analgesia is used during surgical 

procedures in urology, proctology, general surgery, obstetrics and gynecology and orthopedics. It is also 

used for three dimensional colour visualization of lumbosacral epidural space [15]. Anestheic agents are 

injected through the sacral hiatus in caudal epidural anesthesia to act on the sacral and coccygeal nerves and 

these are often employed to relax the perineal musculature for painless child birth [4]. It has now been noted 

that, the anatomical variations of sacral hiatus may also be one of the important cause for mechanical low 

back pain in the middle age [8]. 

 

The present study was aimed to study shape, length, width, A.P diameter, of sacral hiatus and any variations 

in shape of the sacral hiatus. 

 

2. MATERIAL & METHODS 

The present study was conducted in the Department of Anatomy, LN. MEDICAL COLLEGE & 

REASERCH CENTER, This study consists of 70 dry, undamaged human sacrum of unknown age, sex. 

Anatomical measurements were taken by using verniercalipers. STUDY DESIGN: Observational study. 

 

3. RESULTS 

In present study, it was observed that 31 (44.2%) sacrums were belongs to male and 39 (55.8%) were 

belongs to female. The most common shapes were Inverted V (54.3%) and Dumbell(42.8%) , least common 

shape was Inverted U (54.2%).  Location of APEX more common at S4 Level (64.2) and Location of base 

of hiatus in relation of sacra S5 (74.28%). (Table-1) 

 

In present study, maximum length of sacrum was 99.91 ± 6.5mm, transverse diameter of Sacrum was 99.91 

± 11.3mm, Inner Curvature of Sacrum 108.54 ± 12.2mm. (Table-2) 

 

In this study, mean length of sacral hiatus was 15.2 ± 8.07mm, where females higher (15.8 ± 9.0 mm) 

compare to males (14.4 ± 6.6mm). Antero posterior diameter at apex was 6.59 ± 1.89mm where in males 

(6.7 ± 2.1mm) high compare to female (6.4± 1.7mm) and at base, it was 13.5 ± 3.2mm., where in females 

(14.0 ± 3.2mm) high compare to males (12.9 ± 3.1mm). But these associations were not statistically 

significant. (P>0.05) (Table-3,4 & 5) 
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TABLE-1: STUDY SUBJECTS PROFILE 

Parameters Gender Total (%) 

Distribution of study 

subjects according to gender 

Male % Female %  

31 44.2 39 55.8 70 (100) 

Shape of sacral Hiatus  

Inverted U 2 100 0 0 2(2.9) 

Inverted V 20 52.6 18 47.4 38(54.3) 

Dumbell 9 30 21 70 30(42.8) 

Location of apex sacral vertebra (n = 70)    

S2 2 40 3 60 5 (7.2) 

S3 0 0 2 100 2 (2.9) 

S4 19 42.3 26 57.7 45 (64.2) 

S5 10 55.5 8 44.5 18 (25.7) 

Location of base of Sacral hiatus (n = 

70) 

   

S4 2 100 0 0 2 (2.85) 

S5 19 36.6 33 63.4 52 (74.28) 

Below S5/Coccygeal Vertebra 10 62.5 6 37.5 16 (22.87) 

 

3.1 Shape of sacral Hiatus 
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Image-1: Inverted ‘V’ shape       Image-2: Dumbbell shape 

 

 
Image-3: Inverted ‘U’ shape 

 

TABLE-2: Sacrum Measurements 

 Mean ± SD (mm) 

Max. Length of Sacrum 99.91 ± 6.51 

Max. transverse diameter of sacrum  99.91 ± 11.31 
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Inner curvature of sacrum 108.54 ± 12.2 

 

Table-3: showing parameters in sacral hiatus 

Parameters Range 

(mm) 

Min (mm) Max(mm) Mean ± SD 

(mm) 

Measurements of length 

of sacral hiatus 

40.21 3.69 43.9 15.2 ± 8.07 

Measurements of antero-

posterior diameter at 

apex  

7.74 3.49 11.23 6.59 ± 1.89 

Measurements of  

transverse  diameter at 

base 

11.87 8.15 20.02 13.5 ± 3.2 

 

 
Image-4: A-P diameter at Apex 
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Image-5: Length, Transverse diameter of Sacral Hiatus 

 

Table-4: Distribution of sacral hiatus parameters as per gender 

Parameters  

 

Male 

Range          Max          Min          

Mean(SD) 

Female 

Range     Max              Min             

Mean(SD) 

 

Measurement

s of length of 

Sacral Hiatus 

27.5 31.2 3.9 14.4(6.6) 37.7 43.9 6.1 15.8(9.0) 

Measurement

s of Antero-

posterior 

diameter at 

apex 

7.6 11.2 3.5 6.7(2.1) 5.7 9.2 3.4 6.4(1.7) 

Measurement

s of 

Transverse 

diameter at 

base 

11.6 19.8 8.1 12.9(3.1) 11.8 20.0 8.1 14.0(3.2) 

 

Table-5: ASSOCIATION BETWEEN GENDER & SACRAL HIATUS MEASUREMENTS 

  MALE FEMALE t-

value 

p-

value 

Parameters N 31 39   
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Measurements of length of sacral 

hiatus 

Mean ±SD 

mm 

14.4±6.6

9 

15.8±9.06 

 

0.73 0.466* 

Measurements of antero-

posterior diameter at apex   

Mean (± 

SD)mm 

6.76 ±2.1 

 

6.46 ±1.7 

 

0.67 0.51* 

Measurements of  transverse  

diameter at Base 

Mean (± 

SD)mm 

 

12.9±3.1 

 

14.0 ±3.2 

 

1.46 0.148* 

*Not statically significant 

 

4. DISCUSSION 

One of the causes of CEB failure is anatomical variation. Clinically the study on the variations of sacral 

hiatus can help to identify the caudal epidural space in giving caudal epidural block by palpating the sacral 

cornu [3], [23] noted various shapes of sacral hiatus, most common being inverted V and inverted U in 

76.23% sacra, 7.43% was dumbbell shaped., similar to our study. 

 

SH anatomy knowledge is imperative in clinical situations requiring CEB for different diagnostic and 

therapeutic procedures of the lumbosacral spine to avoid failure and dural injury [1]. The SH is variable in 

size and shape. The laminae of the entire sacral vertebra may fuse in the midline resulting in the absence of 

SH or it may fail to fuse resulting in incomplete bony dorsal wall of the sacral canal. Between these two 

extremities a number of variations in the SH have been observed [22]. In the present study the shapes of 

sacral hiatus were variable. Many authors have been mentioned various shapes of SH [7], [6]. There were 

three shapes of SH in present study: inverted U (54.2%), inverted V (42.8%), and dumbel (2.8%). Similar to 

present study results, Nagar SK also noted that most common SH being inverted U in 41.5 % and inverted 

V in 27% sacrum. In the present study the most common shape of SH was in inverted U and inverted V 

both are 97% of sacrum. In 2.8% its outline was dumbel. The apex of the sacral hiatus was seen most 

commonly (64.2%) at the level of 4th sacral vertebra in present study which is similar to the study of [5], 

which was 50.8% at the level of S4. [16] noted the apex of sacral hiatus present at level of S4 sacral 

vertebra in 64% cases. most of the authors including present study noted that most common site of apex of 

SH is s4 although it may vary from S2 to S5 vertebra. 

 

Table-6: COMPARISON WITH OTHER STUDIES 

S.NO Authors Total 

number 

Inverted ‘U’ 

Shape (%) 

Inverted ‘V’ 

Shape (%) 

Irregular 

Shape (%) 

1 [13] 54 24.1 33.1 13 

2 [11] 150 31.33 38.66 15.33 
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3 [23] 56 29.7 46.5 - 

4 [10] 270 41.5 27 14.1 

5 Present study 70 54.2 42.8 -s 

 

[5] found the width of SH (16.2mm) which was higher than and the depth of sacral hiatus (5.0mm) which 

was slightly lower than and length of SH (29.5mm) was also slightly lower than present study. In our study 

the width of SH was (13.5 ± 3.2 mm) depth of SH was (6.59 ± 1.89 mm) and the length of SH was (15.2 ± 

8.07 mm). 

 

In present study did not found any variations in the shape of the sacral hiatus, and had shown similar results 

which are coinciding with the study of [23]. 

 

5. SACRAL HIATUS MEASUREMENTS IN MALE & FEMALE 

In this study, mean length of sacral hiatus was 15.2 ± 8.07mm, where females higher (15.8 ± 9.0 mm) 

compare to males (14.4 ± 6.6mm). But these association was not statistically significant. (P>0.05) In the 

study by [2], the length of SH was 27.81±1.17 mm in males and 24.73±2.21 mm in females, similarly to the 

study of [6], in which the mean length of SH was 20 mm. [10], [9], [17] reported the length of SH from 10-

30 mm. Longer SH reduce the length of the sacral canal, increasing the possibility of needle puncture of the 

dural sac. Deposition of fat in other connective tissue reduces the length of SH in obese people, which 

makes it difficult to locate the SH and increases the likelihood of caudal epidural block (CEB) failure rate 

[12]. 

 

The anteroposterior diameter of the sacral canal at the apex of SH is important as it should be sufficiently 

large to introduce a needle. Various anteroposterior diameters of SH lead to subcutaneous deposition of an 

anesthetic drug. In present study antero posterior diameter at apex was 6.59 ± 1.89mm where in males (6.7 

± 2.1mm) high compare to female (6.4± 1.7mm). But these association was not statistically significant. 

(P>0.05) In the study by [2], the anteroposterior diameter at the apex of SH was 6.24±2.73 mm in males and 

6.63±2.81 mm in females. Earlier studies reported the following values of the mean diameter of SH: 5 mm 

in white people and 6 mm in black people [22], and 5-20 mm (mean of 1.3 mm) in male sacra and 8-18 mm 

(mean of 1.25 mm) in female sacra [23]. 

 

In present study SH measurements at base was 13.5 ± 3.2mm, where in females(14.0 ± 3.2mm) high 

compare to males (12.9 ± 3.1mm). But this association was not statistically significant. (P>0.05). In a study 

by [2], width at the base of SH was 17.56±1.81 mm in males and 17.92±2.59 mm in females, which was 

higher compare to present study. 

 

The parameters of sacral hiatus like length, transverse diameter and A-P diameter of sacral hiatus among 

male & female were also not shown any significance in present study. (P>0.05) 

 

SH may be hard to palpate, particularly in obese patients. Hence other prominent anatomical landmarks 

may be of use, such as the triangle formed between the posterior superior iliac spines and the apex of sacral 

hiatus. Our measurements show this to be an equilateral triangle [15]. This practical guide will lead to the 

detection of sacral hiatus easily and increase the success rate of CEB [19]. 
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6. CONCLUSION 

Identification of the caudal epidural space is not always possible even for experienced clinicians, and 

Anatomical variation may be an influence. The apex of the sacral hiatus is an important bony landmark in 

the success of CEB. There are anatomical variations in the sacral hiatus and the understanding of these 

variations may improve the success of caudal epidural Block which was reported by various workers in the 

previous studies. Insertion of a needle into the SH for caudal block is done at its base to avoid the anatomic 

variations of its apex. 
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