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Comparative Study of Spinal Anaesthesia Versus Caudal Anaesthesia
in Lower Paediatric Age Group Patients Undergoing Elective

Infraumbilical Surgery

Shailendra Singh', K. K. Arora’

ABSTRACT \

Introduction: Regional anaesthesia in children was first
studied by August Bier in 1899 Intraoperative blockade of
the neuraxis, whether by the spinal or epidural route provides
excellent analgesia with minimal physiologic alteration.
This study was done with the primary aim to compare spinal
anaesthesia with caudal anaesthesia in lower paediatric age
group patients undergoing elective infraumbilical surgery for
duration of analgesia and hemodynamic stability. We also
compared the characteristics of sensory and motor block.
Material and methods: In this study 100 patients who
fulfilled the eligibility criteria were chosen and the procedure
was explained to the patients attendant. After obtaining
written and informed consent, patients were randomized
into two equal groups of 50 each. Group S was given spinal
anaesthesia- hyperbaric bupivacaine (0.5%) in a dose of 0.5
mg/kg was injected. Group C was given caudal block-0.5%
plain bupivacaine 2mg/kg plus normal saline. Postoperatively
patients were observed for analgesia, sedation, hemodynamic
and complications if any.

Result: The sensory level achieved in all cases of group S was
T10 while in group C it was in 93%.Mean onset time, duration
and regression of sensory block as well as for motor block was
higher in caudal group than spinal group.The time required for
first supplement was delayed in caudal group.Cries scale was
not the limiting factor in both the groups.

Conclusion: In short surgeries requiring immediate relaxation
spinal anaesthesia is preferable while in surgeries with
moderately prolonged duration caudal is preferable.

Keywords: Cries Scale, Sensory, Motor, Hemodynamic,
Analgesia

\

INTRODUCTION

Regional anaesthesia in children was first studied by August
Bier in 1899.Intraoperative blockade of the neuraxis, whether
by the spinal or epidural route, provides excellent analgesia
with minimal physiologic alteration. As a supplement to
general anaesthesia, local anaesthetics blockade of the
neuraxis decreases the total amount of general anaesthetics
required for surgery. Regional anaesthetic techniques can
ablatethe metabolic and stressresponses of children to surgery.
Spinal anaesthesia is a useful technique in infraumbilical and
lower limb orthopaedic surgeries.! Infants and children are
at an increased risk for GA-related complications.>* Spinal
anaesthesia could also be indicated as an alternative to GA,
especially in situations such as chronic respiratory disease,
potentially difficult airway and malignant hyperthermia.>'°
Caudal block is usually combined with general anaesthesia

to obtain efficient postoperative analgesia for paediatric
patients undergoing lower abdominal surgeries.!""?Aims
of the study was to compare spinal anaesthesia and caudal
anaesthesia in lower paediatric age group patients undergoing
elective infraumbilical surgery for Duration of analgesia and
Hemodynamic stability. As well as to evaluate the onset,
extent and duration of sensory and motor block. Time for
first rescue analgesic dose. Post operative complications if
any

MATERIAL AND METHODS

The present study was Prospective, Randomised and
Comparative done after approval of Institutional Ethics
Committee in 100 patients planned for infraumbilical
surgeries. ASA physical status I-II, Age group 0-6 years,
either gender undergoing infraumbilical surgeries were
included in the study. Patients having history of Infection of
back, Allergy to drugs, Congenital malformation of the back,
Pre-existing neurological or spinal diseases, Coagulation
abnormalities, On Anti- Platelet / Anti-Coagulation therapy,
Refusal by attendant, Long case (duration more than 90
mins) were excluded. Material used were Boyles machine
with oxygen supply, suction apparatus Laryngoscope and
ET Tubes of various sizes, Quincke type spinal needle 25
gauge, 242 gauge needle, Sterile 2 cc and 5 cc syringes.
Bupivacaine 0.5% Heavy- ampoule, Bupivacaine 0.5% vial,
Emergency drugs, IV Fluids. After careful pre operative
assessment of all patients standard monitors including NIBP,
ECG, and pulse oximeter were attached to the patient. The
study population was divided into two equal groups of 50
each. Group S underwent Spinal block. Group C underwent
Caudal block. Group S patients received spinal anaesthesia
via midline approach with patients in lateral position
under aseptic precautions. After getting free flow of CSF
hyperbaric bupivacaine (0.5%) in a dose of 0.5 mg/kg was
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injected in the subarachnoid space. Group C patients were
given caudal block with full aseptic precautions in left lateral
position.Drug-0.5% plain bupivacaine 2mg/kg plus normal
saline (1ml/kg according to modified armitage formula) was
given. After the drug was injected, the following parameters
were recorded for Sensory block: Onset, Level, Duration,
Regression of sensory block were recorded. For Motor
block- Onset, Duration, Regression of motor block was
noted. Post-operatively Time of rescue analgesia was noted
and Postoperative Pain Assessment was done by the CRIES
Scale-The CRIES (Crying Requires oxygen Increased
vital signs Expression Sleep) scale is a tool for measuring
postoperative pain in the neonates. Careful watch was kept
for complications such as headache, backache, pain, infection
of back, difficulty in respiration (high spinal) and meningitis.

RESULTS

Table-1 shows the comparison of mean onset time of sensory
block between the spinal and caudal groups. The mean onset
time of sensory block in the spinal group was 2.76 + 1.07,
while in the caudal group it was 10.05 £ 2.54. The difference
was found to be statistically significant (p<0.05), showing a
higher mean onset time of sensory block in the caudal group
in comparison to the spinal group.

Table-2 shows the comparison of mean duration of sensory
block between the spinal and caudal groups.The mean
duration of sensory block in the spinal group was 72.63 +
18.18, while in the caudal group it was 126.14 £ 24.26. The
difference was found to be statistically significant (p<0.05),
showing a higher mean duration of sensory block in the
caudal group in comparison to the spinal group.

Table-3 shows the comparison of mean regression of sensory
block between the spinal and caudal groups.The mean
regression of sensory block in the spinal group was 82.54 +
18.65, while in the caudal group it was 138.42 & 22.42. The
difference was found to be statistically significant (p<0.05),
showing a higher mean regression of sensory block in the
caudal group in comparison to the spinal group.

Table-4 shows the comparison of mean onset time of motor
block between the spinal and caudal groups.

The mean onset time of motor block in the spinal group
was 4.02 + 1.25, while in the caudal group it was 13.32 +
2.37. The difference was found to be statistically significant
(p<0.05), showing a higher mean onset time of motor block
in the caudal group in comparison to the spinal group.
Table-5 shows the comparison of mean duration of motor
block between the spinal and caudal groups.The mean
duration of motor block in the spinal group was 61.19 +
16.54, while in the caudal group it was 111.32 = 21.18. The
difference was found to be statistically significant (p<0.05),
showing a higher mean duration of motor block in the caudal
group in comparison to the spinal group.

Table-6 shows the comparison of mean regression of motor
block between the spinal and caudal groups.The mean
regression of motor block in the spinal group was 71.10 +
17.02, while in the caudal group it was 121.67 £ 20.77. The
difference was found to be statistically significant (p<0.05),

Group No. Mean + SD ‘t’ value P value
Spinal 59 2.76 £1.07 -20.222, 0.000*
Caudal 57 10.05 +2.54 df=114

Unpaired ‘t’ test, p value = 0.000, Significant
Table-1: Comparison of mean onset time of sensory block
between the two groups (N=116)

Group No. Mean £+ SD ‘t’ value P value
Spinal 59 72.63 £ 18.18 -13.476, 0.000%*
Caudal 57 126.14 +24.26 df=114

Unpaired ‘t’ test, p value = 0.000, Significant
Table-2: Comparison of mean duration of sensory block be-
tween the two groups (N=116)

Group (N=116) Mean £+ SD ‘t’value | P value
Spinal 59 82.54+£18.65 | -14.613, 0.000*
Caudal 57 138.42+22.42 | df=114

Unpaired ‘t’ test, p value = 0.000, Significant
Table-3: Comparison of mean regression of sensory block
between the two groups (N=116)

Group No. Mean = SD ‘t’ value P value
Spinal 59 4.02+1.25 -26.554, 0.000*
Caudal 57 13.32 +2.37 df=114

Unpaired ‘t’ test, p value = 0.000, Significant
Table-4: Comparison of mean onset time of motor block be-
tween the two groups (N=116)

Group No. Mean = SD ‘t’ value P value
Spinal 59 61.19+16.54 -14.234, 0.000*
Caudal 57 111.32 £21.18 df=114

Unpaired ‘t’ test, p value = 0.000, Significant
Table-5: Comparison of mean duration of motor block be-
tween the two groups (N=116)

Group | No. Mean £+ SD ‘t’ value P value
Spinal 59 71.10+17.02 -14.362, 0.000*
Caudal | 57 121.67 £20.77 df=114

Unpaired ‘t’ test, p value = 0.000, Significant
Table-6: Comparison of mean regression of motor block be-
tween the two groups (N=116)

showing a higher mean regression of motor block in the
caudal group in comparison to the spinal group.

DISCUSSION

In paediatric patients outcome is better with regional
anaesthesia and complications of GA can be avoided.
The patients Age, Gender in both the groups were not the
limiting factor for the administration of the technique. Vital
parameters (HR, BP, SpO2 and RR) in both the groups
remained comparable. In the present study the mean onset
time of sensory block in the spinal group was 2.76+1.07
while in caudal group was 10.05+2.54 the difference was
found to be statistically significant showing a higher mean
onset time of sensory block in the caudal group in comparison
to spinal group. The Sensory level in spinal group achieved

International Journal of Contemporary Medical Research I

Volume 6 | Issue 5 | May 2019 | ICV: 98.46 |

ISSN (Online): 2393-915X; (Print): 2454-7379




Singh, et al.

Spinal Anaesthesia Versus Caudal Anaesthesia in Lower Paediatric Age Group

T10 level in all the cases while in the caudal group 93% of
the cases achieved T10 level while 7% of cases achieved T8
level which was statistically significant but within clinically
acceptable range. A similar study conducted by Charu Pandya
et al (2014)" showing onset of sensory block in caudal was
delayed then spinal block that was 9+ 3.5 in caudal and 3+
1.2minutes in spinal and the level of sensory block in spinal
anaesthesia reached T6 and the level in caudal anaesthesia
is T8.The mean duration of sensory block in Group S was
72.63£18.18 while in the Group C it was 126.14+24.26.
The difference was statistically significant showing the
higher mean duration of sensory block in the caudal group
as compared to spinal group. Similarly, Charu Pandya et
al (2014)" showed duration of analgesia was longer with
caudal than spinal. In present study the mean regression
of sensory block in the Group S was 82.54 + 18.65, while
in the Group C it was 138.42 + 22.42. The difference was
statistically significant, showing a higher mean regression
of sensory block in the caudal group in comparison to the
spinal group. In the study conducted by Sanjay.S.Bule et
al (2017)" mean regression of sensory block in spinal was
42.91+10.72 (30-70)min. In our study the mean onset time
of motor block in the Group S was 4.02 + 1.25, while in the
Group C it was 13.32 £+ 2.37. The difference was statistically
significant, showing a higher mean onset time of motor
block in the caudal group in comparison to the spinal group.
No literature correlating to the present study comparing this
parameter was found. Gallagher et al (1989)"5 used 0.06
ml kg plus 0.1 ml (mean dose:0.3 mgkg 1) of hyperbaric
0.5% bupivacaine and reported duration of motor block of
75 min. In our study the mean duration of motor block in the
Group S was 61.19 + 16.54, while in Group C it was 111.32
+ 21.18. The difference was statistically significant, showing
a higher mean duration of motor block in the caudal group
in comparison to the spinal group. In our study the mean
regression of motor block in the Group S was 71.10 + 17.02,
while in Group C it was 121.67 + 20.77. The difference was
statistically significant, showing a higher mean regression of
motor block in the caudal group in comparison to the spinal
group. No literature correlating to our study was found. While
in our study the mean time for first supplement requirement
in the Group S was 89.24 + 18.33, while in Group C it was
151.40 + 20.04. The difference was statistically significant,
showing a higher mean time for first supplement requirement
in the caudal group in comparison to the spinal group. The
association between Cries Scale and the groups was found to
be statistically not significant, showing that the Cries Score
is independent of the groups.

CONCLUSION

By the present study we may conclude that, both caudal
and spinal techniques are easy, simple and safe anaesthetic
technique in paediatric age group. In both the groups age
and gender are not limiting factors for the administration
of blocks. The changes in the cardiovascular parameters
like systolic, diastolic and mean blood pressure, heart rate
were comparable in both the groups and were in clinically

acceptable ranges. The respiratory rate and SpO, (pulse
oximetry) in both the groups was comparable. In the present
study the mean onset time of sensory block were higher in
caudal group in comparison to spinal group. In the present
study the level of sensory block achieved was T10 in all
the cases of spinal group while in 93% cases T10 level was
achieved in caudal group. In the present study duration of
sensory block as well as regression of sensory block were
higher in caudal group in comparison to spinal group. The
mean onset time of motor block, duration of motor block
and regression of motor block were higher in caudal group
in comparison to spinal group. Association of Cries scale in
both the group was an independent variable and is not the
limiting factor. The time for first supplement required was
higher in caudal group than in spinal group. So from this
study the inference was, in the case of short surgeries which
require immediate relaxation like colostomy, anoplasty spinal
anaesthesia is preferable, while surgeries with moderately
prolonged duration caudal block is preferable.

REFERENCES

1. Somri M, Gaitini LA, Vaida SJ, Malatzkey S, Sabo E,
Yudashkin M, et al. The effectiveness and safety of
spinal anaesthesia in the pyloromyotomy procedure.
Paediatr Anaesth. 2003;13:32—7.

2. Shenkman Z, Hoppenstein D, Litmanowitz I, Shorer
S, Gutermacher M, Lazar L, et al. Spinal anesthesia
in 62 premature, former-premature or young infants
- Technical aspects and pitfalls. Can J Anaesth.
2002;49:262-9.

3. Tiret L, Nivoche Y, Hatton F, Desmonts JM, Vourc’h
G. Complications related to anaesthesia in infants and
children. A prospective survey of 40240 anaesthetics.
Br J Anaesth. 1988;61:263-9.

4. Cohen MM, Cameron CB, Duncan PG. Pediatric
anesthesia morbidity and mortality in the perioperative
period. Anesth Analg. 1990;70:160-7.

5. Arora MK, Nagaraj G, Lakhe ST. Combined spinal-
epidural anesthesia for a child with Freeman-Sheldon
syndrome with difficult airway. Anesth Analg.
2006;103:1624.

6. Astuto M, Sapienza D, Di Benedetto V, Disma N.
Spinal anesthesia for inguinal hernia repair in an infant
with Williams syndrome: Case report. Paediatr Anaesth.
2007;17:193-5.

7. Shenkman Z, Sheffer O, Erez I, Litmanovitc I, Jedeikin
R. Spinal anesthesia for gastrostomy in an infant with
nemaline myopathy. Anesth Analg. 2000;91:858-9.

8. Sacrista S, Kern D, Fourcade O, Izard P, Galinier
P, Samii K, et al. Spinal anaesthesia in a child with
hypoplastic left heart syndrome. Paediatr

9. Tobias JD. Combined general and spinal anesthesia in
an infant with single-ventricle physiology undergoing
anorectoplasty for an imperforate anus. J Cardiothorac
Vasc Anesth. 2007;21:873-5.

10. Farber NE, Troshynski TJ, Turco G. Spinal anesthesia
in an infant with epidermolysis bullosa. Anesthesiology.
1995;83:1364-7.

11. Silvani P, Camporesi A, Agostino MR, Salvo I. Caudal
anesthesia in pediatrics: An update. Minerva Anestesiol.

I International Journal of Contemporary Medical Research

ISSN (Online): 2393-915X; (Print): 2454-7379 | ICV: 98.46 |

Volume 6 | Issue 5 | May 2019

N
(4%
(]
-
=D
=)
=
>
=
&
(47
72!
-
=
(43
172}
=
=)
]
=
¥Q
<




Singh, et al. Spinal Anaesthesia Versus Caudal Anaesthesia in Lower Paediatric Age Group

2006;72:453-9.

12. Giaufre E, Dalens B, Gombert A. Epidemiology
and morbidity of regional anesthesia in children: A
one-year prospective survey of the French language
society of pediatric anesthesiologists. Anesth Analg.
1996:83:904-12.

13. Pandya C, Mehta K, Patel K, Panchasara K: Associate
Professor,** Professor,*** 2nd year resident Dept of
Anesthesia, Smt NHL Municipal Medical College,
Ahmedabad. Jan 2014;3:72-76

14. Sanjay S Bule, Ramesh N Sungandh, Kavita G
Irkhede, Savita R Sugandh Department of Anaesthesia,
Government Medical College & Hospital, Nagpur-3
Mabharashtra India, IMSCR 2017;5:19254-19259.

15. Gallagher TM & Crean PM. Spinal anaesthesia in infants
born prematurely. Anaesthesia 1989;44: 434e436.

>
=1
=)
—
=)
©
7]
5
=
~
7]
5
]
=
<
=
=)
.;
>
b
5]

Source of Support: Nil; Conflict of Interest: None

Submitted: 12-03-2019; Accepted: 03-04-2019; Published: 11-05-2019

International Journal of Contemporary Medical Research I

Volume 6 | Issue 5 | May 2019 | ICV: 98.46 | ISSN (Online): 2393-915X; (Print): 2454-7379




