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STUDY OF SACRUM AND ITS IMPORTANCE IN 
EPIDURAL BLOCK

P. Sasikala, Arunkumar S. Bilodi

Department of Anatomy, Velammal Medical College Hospital and Research Institute, Madurai. 

ABSTRACT
Aim of study: The objective of study is on sacrum for sacral hiatus due to its importance in epidural anesthesia.
Place of study: This study was done in the department of anatomy at Velammal medical college hospital and research institute, 
Madurai, India.
Period of study: This study was done during the month of February 2015.
Materials and methods: 30 dry unknown human sacra from department of anatomy constituted the materials for the present 
study. Their dimensions were measured and sacral index were calculated for each sacrum. Shape,  composition of sacrum, 
shape of sacral hiatus, level of sacral hiatus and curvature of the sacrum were noted down.
Conclusion: Anatomical knowledge of sacral hiatus will be of great help in administering caudal analgesia through sacral hiatus.
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INTRODUCTION

Sacrum is a triangular bone having fusion of 5 sacral ver-
tebrae. Normally, there is inverted U shaped gap in the 
posterior wall sacral canal called sacral hiatus. This sa-
cral hiatus is due to failure of fusion of 5th sacral laminae 
that meet in median plane [1]. Vinod Kumar and Pandey 
S.N studies showed maximum sacral composition of 5 
segments amounting to 69.8%. The sacral hiatus shows 
discrepancies in sizes and shapes [2]. Therefore Anato-
my of sacral hiatus has said to increase the reliability and 
success of caudal epidural block [3]. Hiatus is covered 
by the skin, subcutaneous fatty layer and saccrococygeal 
membrane [4]. It has been reported that failure of caudal 
epidural block is due to absence of hiatus seen in 7.7% 
[5].

MATERIALS AND METHODS

In the present study thirty human dry unknown sacrum 
of unknown sex were studied. Their length, breadth were 
measured and sacral index were calculated. Observations 
were made on sacral hiatus on their shapes and length. 

Observation was done on dorsal aspect of sacrum. Any 
irregularities of bones, shapes of hiatus, level of the apex 
and base of the sacral hiatus were analyzed. Depth of 
hiatus was also noted. Length of sacral hiatus was meas-
ured. Angulation of maximum curvature measured. 

Observation and results

Table 1: Composition of sacrum

S. No. Composition of 
sacrum

Number 
of sacra

Percentage %

1. 4 segments 2 6.67

2. 5 segments 24 80

3. 6 segments 3 10

4. Spina bifida 1 3.33

Table 2: Dimensions of sacrum along with sacral in-
dex

S. No. Length of sacrum 
(cm)

Breadth of 
sacrum (cm)

Sacral 
Index

1 10.7 9.7 110.30

2 9 8.5 105.88
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3 10.5 9.5 110.52

4 10.0 9.0 90

5 9.0 8.5 94.44

6 11.5
very much curved
female sacrum

9 78.26

7 12.00
moderately curved

9.0 75

8 10.0 10.00 100

9 10.5 9 85.7

10 9.0 9.7
breadth is 
greater than 
length

107.7

11 10.2 9.5 93.13

12 10 10 100

13 10 8.5 85

14 7.8
from articulated 
pelvis

9
fusion has 
taken place at 
sacroiliac joint

115.38

15 9 8, 9 98.89

16 10 10 100

17 10.7
severely curved
female sacrum

8.8 82.24

18 9.3 11
much wider

118.27

19 9 10.0
breadth is 
greater than 
length

91

20 9.7 9 92.8

21 10 9.7 97

22 11.8 10.0 84.74

23 10.5 10.9
breadth 
greater than 
length

90.47

24 10.5 10.9
breadth is 
greater than 
length

103.80

25 10.00 10.00 100

26 8.5 9.0 105.9

27 11 10 90.00

28 10.2 10.2 100

29 10.3 9.5 92.93

30 12 9.5 79.16

Table 3: Various shapes of sacral hiatus 

S. No. Shape of sacral 
hiatus

Number Percentage %

1. U-shaped 16 53.34

2. V-shaped 11 36.67

3. irregular 01 3.34

4. cornua fused 02 6.67

From the above table, it is observed that U-shaped sacral 
hiatus constitutes higher incidences followed by V-shaped 
(36.67%). Least is irregular shaped sacral hiatus (3.34%)

Table 4: Length of sacral hiatus from apex to mid-
point of base
S. No. Length (cm) Number of 

sacrum
Percentage %

1. 1-2 8 26.67

2. 2-3 16 53.33

3. 3-4 5 16.67

4. Spina bifida 1 3.33

Table 4 shows average length of sacral hiatus measured 
from the apex to midpoint of the base is 2.4cm. Shortest was 
1.5cm, longest was 4cm with irregular sacral hiatus.

Table 5: Intercornual distance of sacral hiatus

S. No. Intercornual 
distance

Number of 
sacrum

Percentage %

1. 1-2 7 23.33

2. 2-3 17 56.67

3. 3-4 4 13.33

4. >4 2 6.67

From the above table 5, it is observed that average intercor-
nual distance of sacral hiatus is 2cm, shortest is 1.5cm and 
longest is 2.9cm.

Table 6: Location of apex of sacral hiatus
S. No. Level of 

apex
Number of 
sacrum

Percentage %

1. S3 2 6.90

2. S4 21 72.41

3. S5 6 20.70

From the above table 6, it is observed that apex of sacral hiatus is present at 
the level of S4 in 72.41% and  6.90% at S3 level.
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Table 7: Location of base of sacral hiatus

S. No. Level of base Number of 
sacrum

Percentage %

1. 4th sacral vertebra 2 6.90

2. 5th sacral vertebra 24 82.76

3. coccyx 3 10.34

From the above table it is observed that the incidence of 
base of sacral hiatus at the level of S5 is 82.76% and at the 
level of coccyx is 10.34%.

Other observations are

1.	 In 3 sacra, length and breadth are equal.
2.	 In 4 Sacra, breadth is longer than the length.
3.	 5 Sacra are more curved and long - probably fe-

male sacra.
4.	 1 sacrum shows lumbosacralization.
5.	 1 sacrum shows complete ossification of right sac-

roiliac joint.
6.	 1 sacrum is longest with 12cm distance from base 

to apex.

Sacrum with partial spina bifida U-shaped sacral hiatus Length from apex to base of sacral hiatus

Fused cornua 
V shaped sacral hiatus

Sacra used for study



Int J Cur Res Rev ��| Vol 7 • Issue 9 •  May 201531

Sasikala et. al.: Study of sacrum and its importance in epidural block

DiscussionCaudal epidural block is a procedure used in 
surgeries of anorectal and perineal in labour and also in 
lower limbs regions. So it is important to know the anat-
omy around sacral hiatus so as to carry out procedures 
without any hindrance [6]. Anupriya et al studies have 
shown maximum incidences of sacral hiatus of inverted 
V and U shaped 35.85 % and 26.42% [3]. It is very im-
portant to know the apex of sacral hiatus for the safety of 
the dura. In the studies of Anupriya et al, apex is found 
most commonly at the level of S4 (68.67%), 21.57% at 
the level of S5, S3 in 39.8 % [3]. From the present study, 
it is observed that location of apex of sacral hiatus is pre-
sent at the level of S4 in 72.41% and least percentage is 
seen in 6.90% at S3 level. The position of base of sacral 
hiatus is also important. Position has varied from S4 to 
coccyx. In Anupriya et al studies it is S5 seen in 62.26%. 
It was lowest location of coccyx in their studies 24.53%, 
while in Nagar studies it was 72.6% [7], in Anjali stud-
ies it was 61.40% [8]. Present studies has shown base 
of sacral index in 82.76% at S5 level while in at level 
of coccyx it is found in 10.34%. Regarding maximum 
curvatures, Anupriya et al studies showed maximum 
curvatures of 53 dry sacrum. 40 sacrum showed maxi-
mum curvatures at the level of S3 in 75.47%, 12 bones 
at S4 foramen level in 22.64%, only one bone showed 
S5 level in 1.9% [3]. While in Anjali et al level of S3 in 
80% of cases [8]. In the present study maximum curva-
tures were seen in 5 sacra (16.67%) at S3 and two sacra 
showed moderate curvatures (6.67%). Caudal Epidural 
Injections have proved more success, effective with less 
dose of local anesthesia and less vascular puncture by 
the practitioners [9, 10]. To manage low back pain, injec-
tions of corticostertoids by epidural route have been ac-
cepted as non surgical way of treatment [11]. Yoon JS et 
al have reported abnormality of the sacral hiatus makes 
canulation difficult and sometimes impossible in 5-10% 
of cases [12]. It is by guidance of ultra sound, anatomi-
cal details of the sacral hiatus, bilateral sacral cornua, 
apex of the sacral hiatus, anterior and posterior walls of 
the sacral canal and sacrococcygeal ligament can be de-
tected clearly [13, 14, 15]. Since sacrum is a component 
of axial bone and pelvic girdle it is the most important 
bone for the identification of sex. It is sacral index that 
helps in determining the sex of sacra [16]. In the present 
study mean sacral index is 102.5 and the mean width 
of sacrum is 9.7. There are different shapes and sizes of 
sacral hiatus. There may be absence of sacral hiatus due 
to fusion of laminae in the midline or failure of fusion 
causing incomplete bony dorsal wall of sacral canal [17]. 
The various shapes of sacral hiatus in India were studied 
by Kumar et al. (1992).They were Inverted V, inverted 
U, dumbbell, irregular, bifid, absent, and other shapes. It 
was inverted V shape which was very commonly found 
[18]. In the present study sacral hiatus are U shaped 
53.34%, V shaped 36.6%, Irregular 3.34%, cornua fused 
6.67%. X-Rays of lumbosacral spine will be of useful in 

identifying the absence of sacral hiatus, shapes of sacral 
hiatus and level of SH apex and base [19].

Importance of sacral hiatus
Sacral Hiatus is very important part of sacrum which has 
anatomical variations. Less than 3 mm depth of sacral 
hiatus causes difficulty in the insertion of the needle. Its 
different shapes, surrounding bony irregularities and de-
fects in dorsal sacral canal should be studied in order to 
avoid failure of epidural block. Hence detailed knowl-
edge of sacral hiatus is essential. (Agarwal et al) [20]. It 
is the genetic and racial factors that cause incidences of 
variations [21]. X Rays of lumbosacral spine will be of 
useful in identifying the absence of sacral hiatus, various 
shapes of sacral hiatus and levels of base and apex of 
sacral hiatus [19]. In the surgeries done by orthopedic 
surgeons caudal epidural block is used both as diagnostic 
and therapeutic tool. Failure rate is 35% is mainly due 
to variations of sacral hiatus and surrounding structures 
[22]. The incidence of variations may be due to genetic 
and racial factors. Exact location of sacral hiatus in cau-
dal epidural block determines its success rate. The vari-
abilities provided in this study should be kept in mind be-
fore giving Caudal Epidural Block. Further clinical trials 
are required to compare the existing techniques and our 
anatomical description to provide more data to support 
the results of this study.

CONCLUSION

The study on sacral hiatus gives us information of sacral 
hiatus regarding its patency and suitable for epidural 
block. If it is blocked, then epidural block cannot be car-
ried out. So this study gives knowledge of sacral hiatus 
about its shape, extent etc especially for anesthetists, sur-
geons and gynecologists (spinal analgesia).

Carry home message
Anatomical knowledge of sacral hiatus has brought ac-
complishment of caudal epidural block.
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