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Abstract

Background: Anatomy of sacral hiatus has clinical importance during caudal epidural block. Single bony landmark may
not help in locating sacral hiatus because of anatomical variation. This study determines the landmarks for CEB (Caudal
epidural block) along with the apex of sacral hiatus and equilateral triangle, were measured. So, the knowledge of anatomy
of sacral hiatus is significant while administration of caudal epidural anesthesia and it may help to improve its success rate.
Materials and Methods: This study was performed on 57 out of 60 dry adult human sacra of unknown sexes from the
stocks of Anatomy laboratory of Sylhet MAG Osmani Medical College, Sylhet from July 2017 to June 2018. Sex
determination of the collected unknown sacra was done by using discriminant function analysis and found 28(49.12%)
male and 29(50.88%) female using digital slide calipers and measuring tape different parameters were measured. Results:
Right and left superolateral sacral crests of the sacrum were taken as two points on dorsal surface of sacrum (forming the
base of a triangle) because posterior superior iliac spines impose on the superolateral sacral crests. The distance between
the two superolateral sacral crests (base of a triangle) were 60.13mm (range 57-70 mm), the distance between the right
Superolateral sacral Crest and the apex were 76.11 mm (range, 56-94mm), the distance between the left Superolateral
sacral Crest and the apex 78.53 mm (range, 56-102mm) respectively. Students t’test was applied to reach the level of
significance where necessary. A probability value (p) of less than 0.05 was considered statistically significant.
Conclusion: The apex of sacral hiatus and equilateral triangle that is located between the apex of sacral hiatus and
superolateral sacral crests was found. That will certainly be use in determining the location of the sacral hiatus during
CEB.

Keywords: CEB (Caudal epidural block); Sacrum, Sacral apex, Sacral hiatus.

Introduction

For analgesia and anesthesia in various clinical
procedures, we need caudal epidural block which
involves injection of a drug into the epidural space
through the sacral hiatus. The sacral hiatus is an arched
defect in the posterior wall of the sacral canal formed
by the failure in fusion of the laminae of the fifth (and
sometimes fourth) sacral vertebra dorsally. The
remnants of the inferior articular processes of the fifth
sacral vertebra elongate downward on both sides of the
hiatus, extending from its apex as the sacral cornua'.
Sacral cornua felt at the upper end of natal cleft 5 cm
above the tip of the coccyx®>. The dural sac and
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subarachnoid space usually extends to the level of the
S2 segment of the sacrum but the dural sac may ends as
high as the L5 or to S3. Entry into sacral canal should
be safe to prevent dural sac puncture and protect
surrounding structures.> * The sacral hiatus and the
cornua are palpable landmarks employed in caudal
epidural injections.>¢ But in case of obese and adults it
is sometimes difficult to determine the anatomical
location of the sacral hiatus and the caudal epidural
space’. Incorrect needle placement has been reported
to occur in up to 36% of cases, even with experienced
operators.® The success rate of CEB is based on
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determination of the landmarks by the clinician. The
main goal of this study was to identify additional
anatomical landmarks in cases where the sacral cornua
could not be identified and measurements that may
enhance the location of the apex of the sacral hiatus in
practical solution for CEB. Measurements on dry
sacral bones determine anatomical landmarks that may
be used during CEB procedures.

Materials and Methods

This study was performed on 57 out of 60 dry adult
human sacra of unknown sexes from the stocks of
Anatomy laboratory of Sylhet MAG Osmani Medical
College, Sylhet from July 2017 to June 2018. Sex
determination of the collected unknown sacra was
done by using discriminant function analysis and
found 28 (49.12%) male and 29 (50.88%) female.
Ethical clearance was taken from the Ethical Board of
Sylhet MAG Osmani Medical College, Sylhet. By
using digital slide calipers and measuring tape
different parameters were measured. Morphometric
measurements relating to the sacral hiatus, were
obtained such as superolateral sacral crests of the
sacrum were used as landmarks in the measurements
as the posterior superior iliac spines, which are readily
palpable on the body surface of a patient. As the dural
sac terminates around the level of S2, the distances
from the apex and base of the sacral hiatus to the level
of the S2 foramina were also measured.

Fig-1: Morphometric measurements of sacrum
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Fig-1: Morphometric measurements of sacrum

So, the morphometric measurements are 1. Length of
sacral hiatus (CE); 2. Anterior-posterior diameter of
sacral hiatus at the apex; 3. Location of Apex of the
Sacral Hiatus; 4. Location of Base of the Sacral
Hiatus;5. Distance between Right Superolateral Crest
and Apex of Sacral Hiatus (AC);6. Distance between
Left Superolateral Crest and Apex of Sacral Hiatus
(BC),7. Distance between two superolateral crests
(AB); 8. Transverse diameter (width) of sacral hiatus
at the level of base or intercornual distance (FG); 9.
Distance between apex to level of S2 foramina (CD)
and base to level of S2 foramina (ED). Data were
processed manually and analyzed with the help of
SPSS (Statistical package for social sciences) Version
22.0. Quantitative data were expressed as mean and
standard deviation; whereas qualitative data were
expressed as frequency and percentage. Students‘t’
test was applied to reach the level of significance
where necessary. A probability value (p) of less than
0.05 was considered statistically significant.
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Results

Table-I: Length, anterior-posterior diameter at the
apex of sacral hiatus (n=57)

Sex |Length of sacral|  Anterior-posterior
hiatus diameter of sacral hiatus
Mean£SD at the apex Mean=SD
Male& | 25.68+8.35 5.24+1.94
Female (13-49) (0.3-10.4)
P value P<0.001 P<0.001

The mean length of sacral hiatus found 25.68 mm and
anterior-posterior diameter of sacral hiatus at the apex
found 5.24 mm. So, the measurement of length of
sacral hiatus and anterior-posterior diameter of sacral
hiatus at the apex was statistically significant
(P<0.001).

Table -1I: Location of Apex of the Sacral Hiatus
Different Level (n=57)

SI. No | Length of Sacral | n | Percentage

Hiatus (mm) (%)

01 0-10 8 14.04

02 10-20 28 49.12

03 20-30 14 24.56
04 30-40 5 8.77
05 40-50 2 3.51
Total 57 100

Length was measured form the middle of apex to the
middle of base of sacral hiatus and maximum
(49.12%) cases it was between (10-20) mm.
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Table -IV: Location of Base of the Sacral Hiatus at
Different Levels (n=57)

SI. No| Level of Base n | Percentage (%)
01 Cocceyx 09 15.79
02 |5th Sacral Vertebra | 48 84.21
03 |4th Sacral Vertebra | - -

Total 57 100

Location of Base of the sacral hiatus was maximum at
the level of 5th Sacral Vertebra (84.21%) and there
was a remarkable location of base of sacral hiatus at
the level of Coccyx (15.79%).

Table -V: Distance between Right & Left Superolateral
Crest and Apex of Sacral Hiatus (n=57) and distance

between two Superolateral sacral Crest (n=57)

Measurement
Parameter (mm)

Mean+SD |Median| Maximum|Minimum

Right superolateral

sacral crest and 76.11£15.6 | 86.33 | 94.33 | 56.00
sacral hiatus apex
Left superolateral
sacral crest and 78.53£13.95| 79.01 | 102.00 | 56.00
sacral hiatus apex
Distance between

60.13+£2.99 | 59.68 | 70.30 57.00

two superolateral
crests

The distance between the right Superolateral sacral
Crest and the apex was 76.11 mm (range 56-94 mm)
the distance between the left Superolateral sacral Crest
and the apex was 78.53 mm (range 56-102 mm). The
average distance between the two superolateral sacral
crests (the base of the triangle) was 60.13 mm (range
57-70 mm).
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Table -VI: Transverse diameter (width) at the level
of cornua (n=57)

Transverse| Number| Percentage| Mean+SD
width in (%)
(mm) ( (mm)
0-5 2 3.51
6-10 19 33.33
12.54+3.96
11-15 22 38.60
=T 14 24.56
Total S7 100

The transverse diameter (width) at the level of base of
sacral hiatus 12.54 mm. In 38.60% sacra it was 11-15

mm and in 33.33% sacra it was 6-10 mm.

Table -VII: Distance between apex to level of S2
foramina and base to level S2 foramina (n=57)

Measurement
Parameter
(mm)

Mean+SD | Median | Maximum | Minimum

Apex to S2 30.27£9.15 | 28.95 42.87 17.35

foramina
Base to S2
foramina

54.01£2.66 | 53.56 59.68 50.29

Average distance between sacral apex to level of S2
foramina was 30.27 mm (range 17-43 mm) and
distance between sacral base to level of S2 foramina
was 54.01 mm (range 50-60 mm).

Discussion

The average length of sacral hiatus was 25.68 mm (range
13-49 mm) which was consistent with the study by Patil
Dhananjay et al (2012)."” Anteroposterior diameter of
sacral canal at the level of apex needs to be sufficient
enough to admit the needle into sacral canal. In present
study, it ranges from (0.3-10.4) mm which was correlated
with the study of Anjali Aggarwal et al (2009).

For successful Caudal Epidural Block, identification of
sacral hiatus is mandatory by palpating the sacral
cornua and after that the most frequently used
technique to identify the caudal epidural space is based
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on feeling the ‘pop’ on penetrating the sacrococcygeal
membrane.” ' Sekiguchi et al (2004)° and Nagar
(2004)"! reported that sacral cornua is covered by
subcutaneous fat and cornua were flat bilaterally, that’s
why cornua cannot act as a landmark. For the exact
location of dura, knowledge of level of apex of sacral
hiatus is very important, in low apex it requires long
needle. On the other hand, apex is higher; more
precaution should be taken while deciding length of the
needle to be introduced into the canal. In most of the
studies apex was located against S4 like ours with the
incidence ranging from 60 to 68%. And lowest in
number at 2nd Sacral Vertebra (1.75%), 3rd Sacral
Vertebra & 5th Sacral Vertebra was found (19.30%) &
(14.04%) in our cases that was close by Anjali
Aggarwal et al (2009)” and Singh et al (2016)."

The range of length of sacral hiatus varied widely in
all studies. In our study, the lower range was close to
that reported by Nagar (2004)'", but the upper range of
this measurement in Nagar (2004)'' series was much
higher than ours. Thus, longer hiatus facilitates the
entry into sacral canal. At the same time, it indicates
reduced distance between apex of sacral hiatus and
termination of dural sac thus increasing the possibility
of needle puncturing the dural sac. In addition, shorter
hiatus especially in obese patient because of overlying
fat, may prove difficult for locating sacral hiatus. It
was shorter than 10 mm in 14.04% in our study as
similar to 10% Nagar (2004).!! In all studies, location
of base varied from S4 to coccyx. In our study base
was seen most commonly against S5 in 84.21% cases
and lowest location of the base was at coccyx in
15.79% in the present, whereas 72.6% and16% in
Nagar (2004)!'" Additional measurements are distance
between two superolateral sacral crest (base of the
triangle) 60.13 mm (range 57-70.30 mm), distance
between right superolateral sacral crest and sacral
hiatus apex 76.11 mm (range 56-94 mm), distance
between left superolateral sacral crest and sacral
hiatus apex 78.53 mm (range 56-102 mm) forming
nearly an equilateral triangle between superolateral
sacral crest and sacral hiatus apex in most of the
sacrum. This equilateral triangle can act as guide to the
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location of the apex of sacral hiatus during caudal
epidural block and clinicians can avoid problem of
failure in needle placement. Our study is similar to the
studies by Anjali Aggarwal et al (2009)’, and Patil
Dhananjay et al (2012)." In present study, transverse
width of sacral hiatus at the level of base 12.54 mm
which was consistent with the study by Dipali Rani Pal
et al (2012)." Average distance between sacral apex to
level of S2 foramina was 30.27 mm (range 17-43 mm)
and distance between sacral base to level of S2
foramina was 54.01 mm (range 50-60 mm). Dural sac
in adults terminates most commonly at S2. So, the
distance between apex of hiatus and S2 level decides
the length of the needle that can be safely introduced
into the canal.

Conclusion

The equilateral nature of the triangle formed between
the two superolateral sacral crests and the apex of
sacral hiatus will be of practical benefit to the clinician
in determining the location of the sacral hiatus during
CEB. So, the most important anatomical landmarks for
performing CEB are: sacral cornua, triangle formed by
right and left superolateral sacral crest and apex of
sacral hiatus, distance between apex of sacral hiatus
and S2 level, anteroposterior depth of sacral canal at
apex of sacral hiatus and intercornual distance. These
landmarks may increase the probability of needle
placement into the sacral canal.
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