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Abstract

Introduction: Inguinal hernia repair, the commonly performed surgery in pediatric patient, is
associated with significant postoperative pain. Transversus abdominis plane (TAP) block is the
newly used regional technique for providing analgesia after abdominal surgeries. Use of
ultrasound in regional anaesthesia has improved the safety and reliability of the TAP block and
caudal block. There is limited literature comparing the effect of USG guided Transversus
abdominis plane block and USG guided caudal block for post-operative analgesia. The aim of
our study is to compare post-operative analgesia in USG guided Transversus abdominis plane
block versus USG guided caudal block in unilateral open herniotomy in paediatric age group.

Methods: After approval of Institute ethical committee and parental consent, total of 60
patients of ASA | & ASA Il physical status, aged between 2-8 years scheduled for elective
open inguinal hernia repair surgery were randomly divided into 2 groups: Group T and Group
C. After induction of general anaesthesia, Group C received USG guided Caudal block with
Iml/kg of 0.2% ropivacaine & Group T received USG guided TAP block with 0.5ml/kg of
0.2% ropivacaine. Inj. Paracetamol IV 15mg/kg was given in case of failed block.

The primary outcome variable duration of postoperative analgesia using CHEOPS score and
the secondary outcomes like HR, BP, SPO2, were measured at 0,1,2,4,6,8,12,16,24 hours
respectively and adverse effects, if any were noted.

Results: There was no significant difference in median CHEOPS score till 6 hours of
postoperative period among both the groups and thereafter significantly lower CHEOPS score
was found in Group T till 24 hours postoperative period, when compared to Group C. Mean
duration of analgesia was 563.45+61.31 minutes in Group T, whereas in Group C, it was
362.59+32.54 minutes.

Conclusion: Thus, we conclude that USG-guided Transversus abdominis plane block provided
longer duration of analgesia and reduced rescue analgesic dose without any significant adverse
effects when compared with USG guided caudal block after inguinal herniotomy.

Keywords: Ultrasound guided transversus abdominis plane block (TAP), USG guided caudal
block, unilateral open inguinal herniotomy, ropivacaine, pediatric, postoperative analgesia
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1. Introduction
Background

Inguinal hernia repair, the commonly performed surgery in paediatric patient’s, is associated
with significant postoperative pain. Caudal analgesia is commonly used regional technique in
the paediatric population . Transverse abdominis plane (TAP) block is the newly used
regional technique for providing analgesia after abdominal surgeries 1. Use of ultrasound in
regional anaesthesia, has improved the safety and reliability of the TAP block and caudal block
21 There is limited literature comparing the effect of USG guided TAP block and USG guided
caudal block on post-operative analgesia.

2. Aim

The aim of our study is to compare post-operative analgesia in USG guided Transversus
abdominis plane block versus USG guided caudal block in unilateral open herniotomy in
pediatric age group.

3. Materials and Methods

= After obtaining approval from the institutional ethics committee and parent written
informed consent. This prospective randomised comparative study was conducted on 60
patients of ASA | and ASA Il physical status, aged between 2 and 8 years, who are
scheduled for elective open inguinal hernia repair surgery over a period of one year from
June 2021 to June 2022 in Mamata General & Super speciality Hospital, Khammam.

= 60 Patients were randomly divided into 2 groups Group C & Group T of 30 each, using a
computer-generated random number table. In Group C, after induction of general
anaesthesia, patients received USG guided Caudal block with 1ml/kg of 0.2% ropivacaine
and in Group T patients received USG guided TAP block with 0.5ml/kg of 0.2%
ropivacaine.

= |nj. Paracetamol 15mg/kg was given in case of failed block.

= Post-operative analgesia was evaluated using Children's Hospital Eastern Ontario Pain
Scale (CHEOPS). If the CHEOPS score was greater than 6, patients are given rescue
analgesia Inj. Paracetamol 15mg/kg IV. Post-operative need for rescue analgesia and its
time and dosage were recorded. Adverse effects if any were noted.

4. Inclusion criteria

= Patients aged 2-8 years.
= ASA I-II.

= Either sex.

Patients posted for elective open unilateral inguinal hernia repair.

(621

. Exclusion criteria

Parental refusal.

Bleeding disorders.

Local site infection.

Drug history of allergy or hypersensitivity.
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6. Methodology

= All patients were visited 1 day before the surgery. Informed consent from the patient’s
parent/guardian was taken. Preanesthetic evaluation was done and patient attenders were
explained about anesthesia technique. On arrival to operation- theatre, standard routine
monitoring of heart rate, blood pressure (BP), saturation (Sp0O2), electrocardiogram (ECG)
was started and baseline readings were recorded. Patient were premedicated with inj.
glycopyrrolate 0.005mg/kg, Inj. midazolam 0.05mg/kg, fentanyl 2mcg/kg, pre-oxygenated
with 100% O2 for 3 min. Induction was carried out with inj. propofol 2-3mg/kg and
intubated with an appropriated size endo tracheal tube after a loading dose of inj
atracurium(0.6mg/kg), maintenance of anesthesia was done with O, N.O 40:60,
Sevoflurane 1-2%, inj Atracurium 0.1mg/kg given SOS.

= Linear array transducer probe of 6-13MHz connected to a portable ultrasound unit
(Sonosite Edge 11 ultrasound system, Bothell, WA, USA) was used by senior anaesthetist
for performing caudal block in group C & Transversus abdominis plane block in group T.

= Patients of group C were given ultrasound guided caudal block.

= Patients of group T were given ultrasound guided Transversus abdominis plane block.

= Successful blockade defined by a significant (20%) change in heart rate and/or mean arterial
pressure (MAP) on application of skin incision, which was allowed 15mins after
performing the technique. Signs of inadequate analgesia (>20% change in HR and/or MAP)
persisting more than 1 min after skin incision were managed by increasing sevoflurane
concentration and Inj. Paracetamol 15mg/kg and the block was considered a failure.

= After the skin closure, after achieving adequate spontaneous ventilation and neuromuscular
recovery patients were reversed with inj. Neostigmine 40u/kg and inj. glycopyrrolate
0.01mg/kg iv and extubated and shifted to PACU. Postoperatively, patients were observed
for 24 hours in the PACU. Post-operative analgesia was evaluated using Children’s
Hospital Eastern Ontario Pain Scale (CHEOPS).

Children’s Hospital Eastern Ontario Pain Scale (CHEOPS)
Parameter Finding Points
CRY No cry 1

Moaning
Crying
Screaming
Screaming Smiling
Composed
Grimace
child verbal Positive
None
Complains other than pain
Pain complains
Both pain and non-pain complain
Torso Neutral
Shifting
Tense
Shivering
Upright
Restrained
Touch Not touching
Reach
Touch

NINEFERINININININIERPININFP(FRPIOINFRP|IOIWININ
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Grab
Retrained
Legs Neutral
Squirming kicking

Drawn up tensed
Standing
Retrained

NINININIEFEININ

Interpretation

= Minimum score: 4
=  Maximum score: 13
= CHEOPS pain score = SUM (points for all 6 parameters)

To maintain blinding post-operative evaluation of patient was done by an anaesthesia staff,
who were not involved in administering block.

7. Statistical analysis

Data was entered at the end of study using Microsoft excel and was analyzed using SPSS
statistical software (version 20.0 IBM Corporation, NY, USA). Numerical variables (e.g. age,
weight, HR and BP) were presented as mean = SD and categorical variables (e.g., sex and
adverse effects) were presented in numbers and percentage (%). The quantitative variables were
compared using unpaired t-test between the two groups. The qualitative variables were
compared using the Chi-square test.

A ‘p’ value of less than 0.01 was considered significant.

A ‘p’ value of greater than 0.01 was considered not significant.

8. Results

A total of 60 children were participated in the study. There was no significant difference in
terms age, gender, weight, height, BMI and duration of surgery between the two groups.

Demographic variables

Table 1: Demographic details of the study participants

Parameters Group T (mean + SD)Group C (mean + SD)P value
Age (in years) 4.400+2.19 4.766+ 2.12 0.5
Gender (M: F) 17:13 16:14 0.67
Weight (Kgs) 13.8+3.1 13.5£3.4 0.55
Height (cm) 103.65+32.65 105.87+28.76 0.37
BMI (Kg/m2) 13.82+0.6 12.27£1.3 0.3
ASA (I/11) 2416 2317 0.28
Mean duration of surgery 60.76+35.76 50.65+28.12 0.34

Table 1, shows age distribution, sex distribution and demographic profile such as weight, height
and BMI and duration of surgery. Patients who took part in this study were in the age group
of 2 to 8 yrs. The mean age of group T and C are 4.400£2.19 & 4.766+2.12 respectively. On
statiscal comparison p value found to be > 0.05 hence the two groups were comparable.
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Heart Rate
Table 2
Postoperative Time|Group T (Mean = SD)|Group C (Mean £ SD) |P Value
0 MIN 99.86 + 5.52 94.83+5.56 0.229
1HR 99.86+5.52 94.8345.6 0.229
2HR 99.86+5.52 94.8345.6 0.229
4HR 93.33+4.73 94.26+4.86 0.461
6HR 92.33+4.72 94.26+4.86 0.128
8HR 92.33+4.72 94.26+4.86 0.128
12HR 92.33+4.72 94.26+4.86 0.128
16HR 96.447.52 99.73345.52 0.108
24HR 94.83+5.52 96.6+5.52 0.229

Table 2 shows mean heart rate measured at various intervals postoperatively in both the groups.
Though there changes in the heart rate, it was not significant statistically.

Mean Heart Rate
102
100 o .
98
96
c °
94 - >
92 ®
90
88
0 MIN 1HR 2 HR 4HR 6HR 8HR 12HR  16HR  24HR
e=QumGroup T e=@==Group C
Fig 1: Graphical representation of Heart Rate
Mean arterial pressure
Table 3
Postoperative Time | Group T (mean £ SD) | Group C (mean + SD) |P value
0 MIN 67.86+1.62 67.66+1.57 0.24
1HR 67.86+1.62 67.66+1.57 0.24
2 HR 67.86+1.62 67.66+1.57 0.24
4HR 67.86+1.62 67.66+1.57 0.24
6HR 67.3+1.59 66.7+1.67 0.16
8HR 67.3+1.59 66.7+1.67 0.16
12HR 66.7+1.67 66.7+1.67 0.16
16HR 67.83+1.694 67.2+1.81 0.17
24HR 67.86+1.627 67.66+1.57 0.24

Table 3 shows mean arterial pressure measured at various interval postoperatively in both the
groups. The hemodynamics in the both the groups were stable and found to be statistically

insignificant.
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Fig 2: Graphical representation of Mean Arterial Pressure
Pain score
Table 4
Postoperative Time | Group T (mean £ SD) | Group C (mean + SD) |P Value
0 MIN 5.166+0.372 5.3+0.458 0.229
1HR 5.166+0.372 5.3+0.458 0.229
2 HR 5.166+0.372 5.3+0.458 0.229
4HR 5.166+0.372 5.3+0.458 0.229
6HR 5.033+0.179 5.166+0.372 0.089
8HR 7.1+0.179 5.166+0.372 0.001*
12HR 7.566+0.773 6.000+0.001 0.001*
16HR 8.166+0.592 7.000+0.001 0.001*
24HR 8.500+0.820 7.000+0.001 0.001*

Table 4 shows mean CHEOP score measured at various intervals postoperatively in both the

groups.

= When compared with Group C, Group T had less CHEOPS score.

= During the first 6 hours there was no significant (p=0.089) difference in the CHEOPS score
between Group T and Group C.

= At 8" 12, 16, 24 hour there was a significant difference in the CHEOPS score between
Group T and Group C with p=0.001.
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Mean CHEOPS Score

O = N W B U N X W

0 MIN 1HR 2 HR 4HR 6HR 8HR 12HR 16HR 24HR

e=@=0Group T =@=GroupC

Fig 3: The above graph indicates the CHEOPS score post operatively in both groups

Duration of analgesia

Table 5
Group T Group C p
(Mean = SD) | (Mean  SD)
Mean duration of analgesia 563.45+61.31 | 362.59+32.54 | 0.0001*
Total no. of rescue analgesia doses 2.73+0.58 3.64+0.48 0.0001*
Total dose of rescue analgesic given in 24h | 21.71+6.25 36.31+4.87 | 0.0000*

Table 5 shows Mean duration of analgesia, total no & total dose rescue analgesia in both
groups.

= In Group T mean duration of analgesia is 563.45+61.31 minutes, where as it was
362.59+32.54 minutes in group C, which was found to be statistically significant(p=0.001).
This showed that Group T provided longer duration of analgesia when compared with
Group C (P value: 0.0001).

= The mean number of rescue analgesia doses in group T is 2.73+£0.58 where as it was
3.64+.48 minutes in group C, which was found to be statistically significant (p=0.001).

Nausea and VVomiting

= In postoperative period, total 8 patients in Group T and 14 patients in Group C suffered
from nausea and vomiting, but this difference is not statistical significant.

Other side effects, such as hypotension, bradycardia, respiratory depression, and urinary
retention, were not reported in both the groups.

9. Discussion

Transversus abdominis plane (TAP) block has emerged as a reliable technique of postoperative
multimodal analgesia over the past decade. Since its introduction by Rafil in 2001, due to
increased usage of ultrasound and enhanced understanding of anatomy, the Transversus
abdominis plane block has evolved into various sub-blocks which target various dermatomes
of the abdomen. In this prospective randomized study, we compared USG-guided Transversus
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abdominis plane block with USG-guided caudal block for postoperative analgesia after inguinal
herniotomy [%. Our results showed that USG-guided Transversus abdominis plane block
provided longer duration of analgesia upto 24 hours postoperatively when compared with the
USG-guided caudal block, as demonstrated by a statistically significant decrease in number of
rescue analgesic doses and reduced total rescue analgesic consumption in 24 h.

In day care paediatric surgical procedures such as inguinal herniotomy adequate postoperative
pain relief is essential is required for early day discharge. Opioids and NSAID are currently
used heavily in postoperative pain management, but they have several unwanted side effects in
paediatric. In addition, various regional anaesthesia techniques are being used as a part of
multimodal analgesia regimen.

The use of regional anaesthesia in children is increasing. It is becoming an integral part of intra-
and postoperative analgesia. Regional techniques in children are mostly performed under
general anaesthesia. Caudal epidural anaesthesia accounts for over half of regional techniques
performed in children. Unlike in the adult population, paediatric regional anaesthesia is an
integral part of analgesia rather than being used for anaesthesia [!.

Recently, use of Transversus abdominis plane block shown to provide analgesia for 24h seems
promising alternative analgesic option. Although there are numerous local anaesthetic agents
available, we chose ropivacaine, the S-enantiomer of the amide local anaesthetic, because it is
less cardiotoxic and neurotoxic in children and provides more sensory block than motor block,
making it more suitable for postoperative analgesia.

In this study we observed longer duration of analgesia and reduced need for rescue analgesic
drug, in USG guided Transversus abdominis plane block when compared to USG guided caudal
block. Our study confirms the findings of other studies. Patients in both the groups had
significantly lower pain scores (CHEOPS <6) until initial 6 hours of postoperative period, but
thereafter, patients in USG guided TAP block group had significantly lower pain when
compared to patients in USG guided caudal block group, with p=0.001.

Amit Kumar et al. B, compared the duration of postoperative analgesia for USG guided block
(0.5mL/kg of 0.2% ropivacaine) versus caudal block (1mL/kg of 0.2% ropivacaine) in children
undergoing inguinal hernia surgery and concluded that Transversus abdominis plane block is
superior to caudal block because it does provide a longer duration of postoperative analgesia.
Rautela MS et al. I, compared the postoperative analgesia effect of USG guided Transversus
abdominis plane block (0.5 ml/kg 0.25% bupivacaine) and caudal block (0.75/kg 0.2%
bupivacaine) in unilateral day-case open inguinal hernia repair in children and concluded that
USG guided Transversus abdominis plane block is as effective as a caudal block in providing
immediate postoperative analgesia in inguinal hernia repair.

Aradhana Devi et al. ¥l compared the postoperative analgesia effect of USG guided
Transversus abdominis plane block (0.25% bupivacaine 0.5ml/kg) versus caudal block (0.25%
bupivacaine 1ml/kg) for post-operative analgesia in paediatric unilateral open inguinal hernia
repair and concluded that caudal block and USG guided Transversus abdominis plane block
were having stable intraoperative and post-operative hemodynamic conditions for a period of
6 hours. these observations were similar with our results, for initial 6 hours of our study.

We observed statistically significant reduction in total number of rescue analgesia doses
requirement in 24 hours of postoperative period in USG-guided Transversus abdominis plane
block group when compared to caudal group. similar findings were noted in studies done by
Amit Kumar et al. B, Rautela MS et al. ™ and Aradhana Devi et al. B,

Postoperative nausea and vomiting were less in TAP block group when compared to caudal
group, but the difference was not significant statistically. similar findings were noted in studies
done by Amit Kumar et al. B, Rautela MS et al. I and Aradhana Devi et al. [ reports.

In our study there was no significant change in the hemodynamics during the study, similar
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findings were noted in studies done by Amit Kumar et al. 1, Rautela MS et al. [ and Aradhana
Devi et al. B,

10.

Conclusion

We conclude that ultrasound guided Transversus abdominis plane block is effective in
providing longer duration of postoperative pain relief in paediatric patients undergoing
unilateral open inguinal hernia repair, when compared to USG guided caudal block, with well-
maintained hemodynamics postoperatively.
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