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The comparison of ultrasound-guided ilioinguinal/iliohypogastric

nerve block and pre-incision wound infiltration for pediatric

inguinal hernia repair: A prospective randomized clinical study

Pediatrik inguinal herni onariminda ultrasonografi esliginde iliyoinguinal/iliyohipogastrik
sinir bloku ile preinsizyonel yara yeri infiltrasyonunun karsilastirilmasi: Prospektif randomize

klinik calisma
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Summary

ale CELIK'

Objectives: Inguinal hernia repair is one of the most common daily surgeries performed in pediatrics. This prospective ran-
domized clinical trial aims to compare ultrasound (USG)-guided ilioinguinal/iliohypogastric (IL/IH) nerve block and pre-inci-

sional wound infiltration (PWI) in terms of post-operative analgesia on pediatric unilateral inguinal hernia repair.

Methods: After receiving ethics committee approval, 65 children aged 1-6 years who had unilateral inguinal hernia repair
were allocated to USG-guided IL/IH nerve block (group IL/IH, n=32) and (group PWI, n=33). In both groups, 0.5 mg/kg 0.25%
bupivacaine+2% prilocaine mixture was used by calculating the volume as 0.5 mL/kg for the block and infiltration. The pri-
mary outcome was to compare both groups’ post-operative Face, Legs, Activity, Cry and Consolability (FLACC) scores. The

secondary outcomes included the time to first analgesic request and the total acetaminophen consumption.
Results: The FLACC pain scores at the 1%, 3, 6, and 12" h were statistically significantly lower in group IL/IH than

in group

PWI (p=0.013, p<0.001, p<0.001, and p=0.037, respectively) (p<0.001). There was no difference between the groups at the 10

and 30" min and at 24 h (p=0.472, p=0.586, and p=0.419, respectively) (p>0.05).
Conclusion: USG-guided IL/IH nerve block in pediatric patients with inguinal hernia repair was found to be superior
terms of lower pain scores, less additional analgesia requirement, and longer first analgesia requirement.

Keywords: llioinguinal/lliohypogastric; inguinal hernia; post-operative analgesia; ultrasonography; wound infiltration.

Ozet

to PWlin

Amag: inguinal herni onarimi, pediatride en sik yapilan giinliik ameliyatlardan biridir. Bu prospektif randomize klinik calisma,
pediatrik tek tarafli kasik fitigr onariminda ultrasonografi esliginde iliyoinguinal/iliyohipogastrik (IL/IH) sinir bloku ve insizyon

oncesi yara infiltrasyonunu (PWI) postoperatif analjezi acisindan karsilastirmayi amaglamaktadir.

Gereg ve Yontem: Tek tarafli inguinal herni onarimi yapilan 1-6 yas arasi 65 ¢ocuga ultrasonografi esliginde IL/IH sinir bloku
(grup IL/IH, n=32) ve insizyon &ncesi yara infiltrasyonu (grup PWI, n=33) uygulandi. Her iki grupta da blok ve infiltrasyon icin
hacim 0,5 mL/kg olarak hesaplanarak 0,5 mg/kg %0,25 bupivakain+%?2 prilokain karisimi kullanild. Birincil sonug, her iki gru-

bun operasyon sonrasi “Face Legs Activity Cry Consolability (FLACC)” skorlarini karsilastirmakti. ikincil sonuglar, ilk
istegine kadar gecen stireyi ve toplam asetaminofen tiiketimini iceriyordu.

analjezik

Bulgular: Birinci, tglnci, altinci ve 12. saatlerde FLACC agri skorlari grup IL/IH'de grup PWI'ya gore istatistiksel olarak anlamli
derecede disukti (sirastyla p=0,013, p<0,001, p<0,001 ve p=0,037) (p<0,001). Gruplar arasinda 10. ve 30. dakika ile 24. saatte

fark yoktu (sirasiyla p=0,472, p=0,586 ve p=0,419) (p>0,05).

Sonug: inguinal herni onarimi olan pediatrik hastalarda ultrasonografi esliginde IL/IH sinir bloku, daha diisiik agri skorlar,

daha az ek analjezi gereksinimi ve daha uzun ilk analjezi gereksinimi agisindan PWI'ya gére daha tsttin bulundu.

Anahtar sozcukler: lliyoinguinal/iliyohipogastrik; inguinal herni; postoperatif analjezi; ultrasonografi; yara yeri infiltrasyonu.
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Ultrasound-guided ilioinguinal/iliohypogastric nerve block and pre-incision wound infiltration in children

Introduction

Inguinal hernia repair is the most common surgical
procedure in early childhood. Post-operative pain is
an important problem in these children. Analgesics
or local anesthetics given before surgical stimula-
tion can prevent or reduce post-operative pain by
reducing the excitability of the central nervous
system."? Qral or intravenous analgesics, surgi-
cal wound infiltration, caudal and lumbar epidural
blocks, and peripheral nerve blocks are successfully
used among the perioperative pain management
options available today. Infiltration itself is widely
used by pediatric surgeons, surgeons, and emer-
gency physicians for skin laceration repair or minor
superficial surgery. In addition, wound infiltration
can provide reliable analgesia for superficial skin
surgery.® In recent years, ultrasound (USG) technol-
ogy has been adopted as a gold standard for nerve
localization in clinical anesthesia and is widely used
in peripheral nerve block.”® USG-guided ilioingui-
nal/iliohypogastric (IL/IH) nerve block is success-
fully applied with general anesthesia for post-op-
erative analgesia.>® There are very few studies in
the literature comparing USG-guided IL/IH nerve
block and local wound infiltration methods in chil-
dren.”m Therefore, this prospective randomized
clinical study was planned to compare the effects
of pre-operative USG-guided IL/IH nerve block
and pre-incisional wound infiltration (PWI) on pain
management after pediatric hernia repair surgery.
The primary outcome was to compare the post-op-
erative pain levels of both groups. Secondary out-
comes included the time to first analgesic request
and the total acetaminophen consumption.

Material and Methods

Patient Eligibility

After receiving ethical committee approval (Ref no:
2020/14), the prospective, randomized clinical study
was completed in the pediatric operating room of
Selcuk University, School of Medicine, Anesthesiolo-
gy and Reanimation Department.This study followed
the ethics rules in the 1964 Declaration of Helsinki,
which was amended in 2013, and informed consent
was obtained from every participant. After obtaining
the participants’ parents’ written informed consent,
70 patients aged 1-6 years whose American Society
of Anesthesiologists’physical status (ASA PS) was I-II,
who had been scheduled to undergo elective unilat-
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eral inguinal herniotomy, were enrolled in the study.
Exclusion criteria included patients with known al-
lergy to study drugs, coagulopathy, local infection at
injection sites, cardiac, neurologic, hepatic, and renal
failure, previous inguinal surgery, and those whose
pain scores could not be evaluated. Furthermore, the
body mass index was >30 kg/m?.

Study Protocol

All patients were pre-medicated with 0.5 mg/kg of
PO midazolam (Dormicum® 5 mg, istanbul, Tiirkiye)
approximately 30 min before induction of anes-
thesia. General anesthesia was induced with 6-8%
sevoflurane in 50% nitrous oxide and 50% oxygen
by a facemask. After establishing intravenous can-
nula access, propofol (Propofol-PF® 1%, Polifarma
ilac San, Tekirdag, Tiirkiye) 2,5 mg/kg, fentanyl (Tali-
nat® 0.1 mg, Vem ilac San, istanbul, Tiirkiye) 1 ug/kg"
was given. An i-gel was placed after the patient was
noted to be in an adequate depth of anesthesia. An-
esthesia was maintained with at least 1.2 minimum
alveolar concentration of sevoflurane and mixed
50% oxygen-+air. Intraoperative monitoring includ-
ed electrocardiography, heart rate, pulse oximetry,
non-invasive blood pressure, and end-tidal carbon
dioxide concentration. The skin incision was per-
formed 15 min after the block was achieved. Failed
block was defined as an increase in heart rate to
more than 20% of baseline, movement at the time
of skin incision, or pain (Face, Legs, Activity, Cry and
Consolability=FLACC =4) on admission to the post-
anesthesia care unit (PACU).

Randomization

The patients were randomly divided into two groups,
the IL/IH nerve block (group IL/IH) and the group
PWI according to the random list created using a
computer randomization program (http://www.ran-
domization.com). IL/IH nerve block was performed
by the same experienced anesthesiologist who is
experienced in USG-guided nerve blocks. Pre-inci-
sional wound infiltration was also performed by the
same experienced pediatric surgeon.

IL/IH Group

The abdominal anterior wall muscles were visual-
ized in real-time using USG (Esaote MyLab 30 US,
Florence, Italy) to reveal the targeted nerves (IL/IH
nerves). Following aseptic preparation of the skin
and linear probe, the probe was placed between the
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anterior superior iliac spot and the umbilicus. Using
a sonovisible 22-G 50-mm needle (Stimuplex® Ultra
360, B Braun Melsungen, Germany) with the 6-13
MHz in-plane method, a 0.5-1-mL 0.9% NaCl test
dose was given first between the internal oblique
and transversus abdominis muscles, and the needle
location was confirmed. Then, a 50-50% local an-
esthetic mixture of 0.25% bupivacaine and 2% pri-
locaine was calculated from 0.5 ml/kg volume and
injected between the internal oblique and transver-
sus abdominis muscles after negative aspiration. A
successful block was defined as confirmation of the
correct position of the needle tip and the diffusion of
local anesthetic around the IL/IH nerves under USG
guidance or no incision site retraction to the skin in-
cision and leg movements.

Pre-Incisional Wound Infiltration Group

In group PWI, before the beginning of the surgery,
the infiltrations were performed subcutaneously 1.5
cm above the midpoint of the inguinal ligaments
with 0.5 mg/kg 0.25% bupivacaine (Buvicaine®0.5%
Polifarma ilac San, Tekirdag, Tiirkiye)+2% prilocaine
(Pricain® 2% Polifarma ila¢c San, Tekirdag, Turkiye)
with 0.5 mL/kg volume by a pediatric surgeon.

Intraoperative Management

The skin incision was permitted 10 min after block/
wound infiltration procedures in both groups. In-
creases in heart rate or mean arterial pressure to
more than 20% of baseline or patient movement
owing to the skin incision or during the intraopera-
tive period, were considered signs of a failed block/
wound infiltration or inadequate analgesia. In such
a case, additional opioids were given intravenously,
but the post-operative data of those patients were
excluded from the statistical analysis.

Post-Operative Management and Data Collection
The patients were monitored in the PACU postop-
eratively. Demographic properties of the patients
(age, weight, and sex), ASA status, duration and
side of surgery, and duration of anesthesia were re-
corded. The parents were admitted to the PACU to
decrease post-operative anxiety that the children
might feel because they were in an unfamiliar en-
vironment. At the end of the surgery, the follow-up
was taken over by an anesthesiologist who did not
know the study groups. The patients were trans-
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ferred to the PACU postoperatively and pain as-
sessments were made at the 10" and 30" min, and
then after 1, 3, 6, 12, and 24 h until discharge. Face,
Legs, Activity, Cry and Consolability (FLACC) pain
scores were used as pain assessment scores. The
FLACC scale is used to assess pain for children aged
2 months to 7 years or individuals that are unable
to communicate their pain. The scale is scored in a
range of 0-10 with 0 representing no pain.®

For rescue analgesia, an acetaminophen (Paranox-
S® 120 mg, Biofarma ila¢ Sanayi, istanbul, Tiirkiye)
suppository (15 mg/kg) was administered to the
patients. Following rescue analgesic administra-
tion, pain scores of the patients with the rescue
analgesia were recorded every 5 min to assess pain
relief or the requirement for further rescue analge-
sic medications.

The first analgesic request time and the total amount
of analgesia of patients who needed post-operative
rescue analgesics were recorded. If present, local
anesthetic toxicity, allergy, methemoglobinemia,
bradycardia, hematoma or tissue edema, and post-
operative vomiting and nausea were recorded as
post-operative complications.

The anesthesiologist who performed the block and
the surgeon who administered the infiltration were
not present during the pain evaluation and data col-
lection. The parents were not informed about the
group in which they were included in the study.

Statistical Analysis

Statistical analyses were performed using the SPSS
for Windows version 21.0 package program. Nu-
merical variables were summarized with mean and
standard deviation. The normality of numerical
variable distribution was examined using the Sha-
piro-Wilk test. Student’s t-test was used in inde-
pendent groups to compare variables with normal
distribution. The Mann-Whitney U-test was used
for variables that did not provide normality. Com-
parisons between groups for continuous variables
were evaluated using variance analysis. Related val-
ues were tested between groups using the Mann-
Whitney U-test, and intragroup comparisons were
realized using the Friedman test. p<0.05 was con-
sidered statistically significant.
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Enrollment

‘ Assessed for eligibility (n=72) ‘

Excluded (n=5)

» < Not meeting inclusion criteria (n=3)
- Declined to participate (n=2)

‘ Randomized (n=67) ‘

v Allocation y

Allocated to IL/IH (n=34) Allocated to PWI (n=33)

- Received allocated intervention (n=34) « Received allocated intervention (n=33)
- Did not received allocated intervention (n=0) - Did not received allocated intervention (n=0)

v Follow-up v

Lost to follow-up (n=2) Lost to follow-up (n=0)

Discontinued intervention (n=0) Discontinued intervention (n=0)
y Analysis v
Analyzed (n=32) Analyzed (n=33)
+ Excluded from analysis (n=0) « Excluded from analysis (n=0)

Figure 1.This randomization flow diagram displays the progress of all subjects throughout the study.

IL/IH: llioinguinal/iliohypogastric nerve block; PWI: Pre-incisional wound infiltration.
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Figure 2. Comparison of post-operative FLACC scores at the
time of both groups.

There was a statistical difference in FLACC scores between the groups ac-
cording to the 1%, 3", 6, and 12" h (p=0.013, p<0.001, p<0.001, and p=0.037,
respectively).

Sample Size

Our study was designed to have a 95% power at the
5% significance level to detect a 25% decrease in the
FLACC values at post-operative 24" h as reported by
El-Emam et al.”! Based on the previous study evalu-
ating FLACC values at post-operative 24 h in patients
who had undergone pediatric inguinal herniotomy,
we calculated that 33 patients for each group and a
total of 66 patients were required considering pos-
sible dropouts. Allowing for a 10% dropout rate
throughout the study period, a total of 72 patients
were enrolled, 36 patients in each group.
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Table 1. Sociodemographic and clinical data of patients

Group IL/IH Group PWI

n=32 n=33
Gender (F/M) 12/20 8/25
Age (year) 3.5+2.3 3.8+2.7
Weight (kg) 15.4+5.7 16.246.3
BMI (kg/m?) 15.6+1.3 15.4+1.2
ASA /1l 29/3 30/3
Duration of anesthesia (min) 20.4+4.5 20.8+4.2
Duration of surgery (min) 15.9+3.4 16.2+2.9
Side of surgery (R/L) 17/15 20/13

Values are presented as meanszstandard deviation or number of patients.
BMI: Body mass index; F: Female; M: Male; IL/IH: llioinguinal/iliohypogas-
tric nerve block; PWI: Pre-incisional wound infiltration; ASA: American So-
ciety of Anesthesiologists. There was no statistical difference between the
groups (p>0.05).

Results

Seventy-two patients were included in the study;
seven patients were not eligible, and they were ex-
cluded from the study. In total, 65 patients were
recruited in the study (CONSORT flow diagram is
presented in Fig. 1). No significant difference was
observed between the groups in terms of sex, age,
weight, ASA status, duration of anesthesia/sur-
gery, and side of surgery; both groups were similar
(p>0.05) (Table 1).
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Table 2. The first analgesic requirement time and the total amount of morphine consumed over the first 24 h after surgery

Group IL/IH n=32 Group PWI n=33 o}
The first analgesic requirement time (hour) 12.6+1.8 3.9+1.7 0.003
Total amount of acetaminophen consumption (mg) 235.0+55.5 737.1£135.3 <0.001

Values are presented as meanststandard deviation. IL/IH: llioinguinal/lliohypogastric nerve block; PWI: Pre-incisional wound infiltration. There was a

statistical difference between the groups (p>0.05).

Post-operative pain was evaluated using the FLACC
pain scale in the first 24 h. The FLACC scores are
shown in Figure 2. Accordingly, although the FLACC
pain scores at the 1%, 39, 6™, and 12" h were statistical-
ly significantly lower in group IL/IH than in the group
PWI (p=0.013, p<0.001, p<0.001, and p=0.037, respec-
tively) (p<0.001), there was no difference between the
groups at the 10" and 30" min and the 24" h (p=0.472,
p=0.586, and p=0.419, respectively) (p>0.05).

The times of the first requirement for analgesiain the
IL/IH and PWI groups were 12.6+1.8 and 3.9+1.7 h,
respectively. The difference between the groups was
significant (p=0.003) (Table 2).

The total acetaminophen consumption was signifi-
cantly lower in the IL/IH group than in the PWI group
at 24 h postoperatively (235.0+55.5 vs. 737.1£135.3
mg; p<0.001) (Table 2).

There was no statistically significant difference be-
tween the groups in terms of post-operative compli-
cations (p>0.05).

Discussion

In this study, we found that USG-guided IL/IH nerve
block delivered better analgesia in the post-operative
period in inguinal hernia surgery compared with pre-in-
cision wound infiltration until the post-operative 12t h.

Inguinal hernia repair is one of the most common dai-
ly surgeries performed in pediatrics. Adequate post-
operative analgesia is essential for rapid mobilization
and early discharge of the patient."® Various meth-
ods have been adopted to reduce this pain, including
parenteral opioids, non-steroidal anti-inflammatory
drugs (NSAIDs), central neuraxial analgesia, caudal
block, transverse plane (TAP) block, IL/IH nerve blocks,
and wound infiltration with varying outcomes."'-' In
recent years, the introduction of USG into pediatric
regional anesthesia has resulted in a breakthrough in
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this field due to the superficiality of most nerves, espe-
cially in young children.!' In pediatric inguinal hernia
repair, the success rate of IL/IH nerve block with USG
guidance varies between 74 and 94.8%.1%'"1 Canakgi
et al."® showed mean VAS values of post-operative
pain as approximately 1.0 at various time intervals in
an IL/IH block group, which was the control group in
adult inguinal hernia surgeries, in the first 12 h post-
operatively. Darcin et al.™ found VAS values between
1.2 and 1.86 in the bupivacaine group in IL/IH nerve
block performed with two types of local anesthetic.
20. Abdellatif et al.?® reported that ilioinguinal block
was an effective method for post-operative analgesia
when compared with a caudal block in a clinical study
in children. However, in a very recent study, it was
shown that post-operative analgesia findings were
similar between IL/IH nerve block and caudal block.
2 Furthermore, they were shown analgesia time as
253+102.6 minutes. Sardar et al.”? reported that the
first analgesic requirement was at 2.83+2.01 h in the
IL/IH nerve block group, which was the control group.
Inthat study, post-operative VAS values were higherin
the IL/IH block compared with the other two groups.
In our study, the FLACC values in the IL/IH nerve block
group at 1, 3, 6, and 12 h with a statistical difference
were 0.8+0.25, 1.4+0.19, 1.840.25, and 2.0+0.18, re-
spectively. We believe that USG-guided IL/IH nerve
block increases the success rate and provides better
analgesia quality. In addition, the block also reduced
the anesthetic volume and toxicity, as well as the risk
of undesirable adverse effects.

The rigorous direct application of local anesthetics
to each identifiable layer during the surgical proce-
dure is very attractive for both the surgeon and the
anesthesiologist, as it is a simple, effective, and inex-
pensive way to provide good analgesia.?® This pro-
cedure can be performed before (at the beginning
of the surgery) or after (at the end of the procedure)
the skin incision.? It is stated that the application
of pre-incisional local anesthetic as pre-emptive
analgesia suppresses the hyperexcitability state re-
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sponsible for post-operative pain by preventing no-
ciceptive stimuli from reaching the central nervous
system.”! A wound infiltration should include at
least the skin and subcutaneous tissue but can be
performed up to the parietal peritoneum.?®! In our
study, the infiltration of the local anesthetic solution
was administered at the beginning of the surgery
along all abdominal incision layers.

In previous studies, the effects of PWI application on
post-operative analgesia were examined, and it was
stated to be beneficial.?”?¥ In a previous study com-
paring caudal block with local wound infiltration, the
two groups were similar in terms of the requirement
for additional post-operative analgesia and the inci-
dence of adverse effects.” A meta-analysis showed
that selected pre-emptive analgesia such as epidur-
al analgesia, local wound infiltration, and systemic
NSAID administration generally had a beneficial ef-
fectfrom traditional analgesic regimens.F%n arecent
pediatricinguinal hernia repair study, Ahiskalioglu et
al.B" showed an average of 5.9+3.0 for pain scores in
the PWI group up to the first 24 h postoperatively. In
arecent study comparing wound infiltration and TAP
block, the authors reported the mean pain scores in
the PWI group mean mCHEOPS score=7.0, the time
of the first analgesic requirement as 4.7+1.6 h, and
total acetaminophen consumption as 53.0+6.4 mg/
kg.BZ In our study, FLACC values in the PWI group,
the initial analgesia requirement time, and total ac-
etaminophen consumption were similar to those of
Sahin et al.?? The height of the FLACC values in the
PWI group, the height in the total analgesic require-
ment, and the shortening of the time of the first an-
algesia may be due to insufficient analgesia owing to
the blind injection to the non-target region such as
the subcutaneous layer or muscle plane.

The use of opioid drugs in the treatment of post-op-
erative pain has serious adverse effects such as seda-
tion, nausea, and vomiting, which prolong hospital
stay.®¥ In our study, nausea and vomiting were ob-
served in one patient in the IL/IH group and two in
the PWI group. None of the complications mentioned
in the literature were observed in any other patients.

Our study has some limitations. First, because the
effectiveness of peripheral nerve blocks under USG
guidance depends on the operator’s skills, the two
main researchers supervised all regional blocks and
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provided a homogeneous technique of each block in
this study. However, these researchers were not blind-
ed to the randomization. Nevertheless, the surgeons
and pre-operative and post-operative evaluators were
unaware of group allocation. Second, IL/IH nerve block
and PWI-related sensory block levels have not been
tested in all cases under general anesthesia. Instead of
a direct sensory block evaluation, the success of all re-
gional blocks was confirmed by stable hemodynamic
parameters following a skin incision. Third, although
the criteria for a successful block in our study were
confirmation of needle tip position, local anesthetic
diffusion on USG, absence of skin retraction at the
incision site, and absence of leg movements, no un-
successful blocks occurred in any patients in the PWI
group. However, these visual criteria may not guaran-
tee 100% success. In group IL/IH, a block did not occur
in two patients. Our IL/IH nerve block success rate was
94.1%. Finally, the sample size of the study was not
sufficient in terms of the complications of the study.

Conclusion

The findings demonstrated that USG-guided IL/IH
nerve block in pediatric patients undergoing ingui-
nal hernia repair compared with pre-incision wound
infiltration has lower pain scores, less additional an-
algesia requirement, and longer times till the first re-
quirement for analgesia.
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