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ABSTRACT 

Background : Postoperative management of painis of major concern in pediatric population. 

Our aim was to compare the efficacy of analgesia produced by either local wound infiltration (LI), 

ultrasound guidedcaudal block(CB) or ultrasound guided transversusabdominis plane (TAP) block in 

children scheduled for inguinal hernia repair. Methods: 90 patients ASAI-II were randomlyassigned 

into 3 groups: group Lreceived local wound infiltration; group Creceived ultrasound guided CB and 

group Treceived ultrasound guided TAP block.Quality of analgesia, hemodynamics and adverse 

eventswere recorded. Results: Onset of first analgesic requirement was significantly prolonged in 

group TAS compared to group L and C.Group L showed asignificantly highertotal 24h analgesic 

consumptionthan GroupsC and T. Adverse effects including motor block and delayed micturition were 

observed ingroup C but not observed in group L or group T. Conclusions: Among the three techniques, 

TAP block had the best quality of postoperative analgesiain pediatric patients undergoing inguinal 

hernia repair, followed by caudal block and lastly local infiltration. 
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INTRODUCTION 

Postoperative management of pain in pediatric 

population is of major concern as it reduces the 

incidence of complications and leads to earlier 

hospital discharge.
 (1)

Regional anesthesia is 

accepted as the cornerstone of post-operative 

pain relief in the pediatrics ,
 
it has the advantage 

of providing good post-operative analgesia  as 

well as decreasing parenteral opioids 

requirements.
(2)

 

Caudal block (CB) is a popular technique for 

regional anesthesia and analgesia in pediatric 

patients which is mainly applied for urologic 

surgery; inguinal hernia repair and lower 

extremity operations .Although complications 

from neuroaxial block are rare but may be 

serious like cauda equina or total spinal. 
(3)

 

With the introduction of ultrasound (US), 

regional block techniques such as transversus 

abdominis plane (TAP) block has gained 

popularity.US guidance ensures safety by 

allowing proper placement of needle with real 

time visualization of local anesthetic(LA) 

spread in the appropriate plane .
(4)

 LA solution 

injected at the neurofascial plane between the 

internal oblique and the transversus abdominis 

muscles in TAP block technique produces myo-

cutaneous anesthesia with reliable analgesia in 

procedures involving abdominal wall 

incisions.
(5)

 

Wound infiltration with local anesthetic is 

frequently used as a part of multimodal 

analgesia following abdominal surgery. It 

produces safe and reliable analgesia with 

reduction in pain scores and opioid 

requirements.
(6)

 

The objective of this study was to compare the 

efficacy of analgesia produced by either local 

wound infiltration (LI), ultrasound guided CB or 

ultrasound guided TAP block in children 

scheduled for inguinal hernia repair. 

PATIENTS AND METHODS 

This prospective randomized study was carried 

out at Tanta University Hospitals after approval 

of our hospital ethical committee and written 

informed consent was obtained from the 

parents. Ninety patients of both sexes, aged 

from 1 to 6 years old, with American Society of 

Anesthesiologists (ASA) physical status I-II and 

scheduled for elective unilateral inguinal hernia 

repair surgery were enrolled in the study. 

Patients with upper air way infection, those with 

allergy to bupivacaine, bleeding and coagulation 

disorders, history of developmental delay or 

mental retardation, type I diabetes, congenital 

spine anomaly or infection at the sacral or 

inguinal region, were excluded from the study. 

A preoperative visit was conducted for history 

taking, clinical examination and routine 

laboratory investigations. Patients were 

randomly divided into three equal groups by 

sealed opaque envelopes indicating the group of 

the assignment. The blocks were performed by 

one of the investigators participating in the 
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study while the outcome parameters were 

collected by another one and drugs were 

prepared by well-trained nurse. All participants 

received 0.25% bupivacaine for either local 

wound infiltration (Group L), ultrasound guided 

caudal block (Group C), or ultrasound guided 

transverses abdominis plane block (Group T). 

The technique of general anesthesia was 

identical for all patients. No premedication was 

administered.  Induction was done using 8% 

sevoflurane in 100% oxygen via a face mask. 

As soon as the child loses consciousness, a 22 G 

intravenous line was established and fentanyl 

(1μg/kg) was given. Laryngeal mask of 

appropriate size was inserted after patients 

become deeply anesthetized; anesthesia was 

maintained with 2-3% sevoflurane in 100% 

oxygen, and patient were kept spontaneously 

breathing throughout surgery. Standard 

monitoring included, ECG, pulse oximetry, non-

invasive blood pressure, end tidal carbon 

dioxide concentration and a pericardial 

stethoscope and dextrose 5 % in 0.45% normal 

saline was infused at a rate of 5 ml/kg/h. 

All the regional block techniques were 

performed after induction of general anesthesia. 

For Group L, patients received 0.2 ml/kg of 

0.25% bupivacaine (maximum volume 4 ml), by 

local infiltration at the sterilized surgical area 

.The local infiltration technique was performed 

usinga25-gauge needle inserted in the 

subcutaneous tissue in the center of the skin 

incision area .With the needle still in central 

position, the medial and lateral portions of the 

planned area were infiltrated in a fan shaped 

manner. 

Both caudal and transversus abdominis plane 

blocks were done under ultrasound guidance 

using high frequency linear 6–13 MHz 

transducer probe connected to U/S machine 

(Sono-Scape SSI 6600- China). 

 For Group C, Patients received 0.75 ml/kg of 

0.25% bupivacaine (maximum volume 20 

ml).Children in this group were placed in a 

lateral decubitus position. The probe was 

positioned transversely at the midline at the 

level of the coccyx to view the sacral hiatus as a 

hypoechoic area between two hyperechoic lines 

which are the sacrococcygeal ligament t(SCL) 

superiorly and the dorsum of the pelvic surface 

of the sacrum inferiorly then the probe was 

rotated to get a longitudinal view of sacral 

hiatus. A 50mm, 25 gauge needle was then 

introduced using an in-plane approach to pierce 

the SCL without advancing more than 5 mm 

into the sacral hiatus to avoid dural puncture 

and local anesthetic was injected after negative 

aspiration of cerebrospinal fluid and blood. 

Group T patients received 0.4 ml/kg 

bupivacaine 0.25 %( maximum dose2 mg/kg, 

maximum volume 20 ml). TAP block was done 

while the patient lying supine and under 

complete aseptic technique, the ultrasound 

probe was placed on the abdominal wall at the 

level of the umbilicus at the ipsilateral side of 

surgery. Following identification of the rectus 

abdominis muscle, the probe was moved 

laterally midway between the iliac crest and the 

costal margin until a view of the three muscle 

layers of the abdominal wall with their related 

fascia was obtained. A50 mm 22 gauge needle 

(Visioplex, Vygon, France) was inserted 

between internal oblique and the transversus 

abdominis muscles by the in plane approach. 

Bupivacaine injection was done after negative 

aspiration to avoid intravascular injection.   

Surgery was started ten minutes after 

performing the blocks. Mean arterial blood 

pressure(MAP) and heart rate (HR) were 

recorded after laryngeal mask insertion as a base 

line(T0) ,at skin incision (T1),  5, 10 ,15 ,20 ,25 

,30, minutes after skin incision(T2, T3, T4, T5, 

T6, T7 respectively) and before recovery, 

immediately before removal of laryngeal mask 

(T8 ). Increased HR or MAP more than 15% 

compared with baseline during the surgery was 

treated with 1 μg/kg of fentanyl and the total 

amount of intraoperative fentanyl given as 

rescue analgesia was recorded. 

After completion of the surgical procedure, the 

laryngeal mask was removed and general 

anesthesia was discontinued. Patients were 

transferred to the recovery room for continuous 

follow up of vital signs and assessment of pain. 

Postoperative analgesia was measured using a 

modified Children's Hospital of Eastern Ontario 

Pain Scale (CHEOPS) at the following 

intervals: on arrival to recovery room (0h), at2, 

4, 6, 8, and 12hours and then every 6 hours up 

to 24 hours. Scores of 6 or less indicate no pain. 

Patients with modified CHEOPS score >6 

received rescue analgesia in the form of 15 

mg/kg intravenous paracetamol. The total 

amount of paracetamol administered as rescue 

analgesia and the onset of first postoperative 

paracetamol requirement were recorded. 

Children were discharged from the hospital after 

24 h if they met the following discharge criteria: 

conscious with stable hemodynamic parameters, 

tolerating oral intake, voiding, walking in an 

appropriate manner for age, with the absence of 

side effects. 
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Statistical analysis 

Data were analyzed using computer statistical 

software system SPSS version 14.0 (SPSS Inc., 

Chicago, IL, USA). Kolmogorov- Smirnov test 

was used to check normality of data. Parametric 

variables were compared using one- way 

ANOVA and the chi-square test was used for 

categorical variables. CHEOPS scores were 

compared using Kruskal-Wallis test. 

Our primary outcome variable was the onset of 

first postoperative analgesic requirement .based 

on the results of previous study
(7)

 , a sample size 

of 25 patients was calculated to detect a 

difference of 2 hours  in the onset of first 

postoperative analgesic requirement of at 95% 

power of the study with standard deviation of 

1.5 at α error 0.05.  So we included 30 patients 

in each group for possible dropouts. P value < 

0.05 was considered significant. 

RESULTS 
There was no significant difference 

among the studied groupsas regards 

demographic characteristics, duration of surgery 

and intraoperative rescue fentanyl consumption 

(P<0.05).Table 1.The mean value of the onset of 

first postoperative analgesic demand was 

significantly prolongedin group T(7.2±0.96h) as 

compared to group C(5.27±1.89h) and group L 

(3.6±1.73h) .In addition ,group T showed  a 

significant reduction in the total 24h  

postoperative paracetamol consumption as 

compared to the other two groups (P<0.001).  

The comparison between group L and group C 

demonstrated delayed onset of first analgesic 

request with less postopaerative analgesic need 

in group Ccompared to group L(P<0.05).Table 

2 

Table1. Demographic & operative data in the three groups. 
 GroupL Group C Group T P value 

Age  (years) 3.04 ± 1.08 3.17 ± 1.0 3.41± 0.62 0.298 

 

Gender (M/F) 
28/2 29/1 29/1 0.523 

 

Weight (kg) 

 

14.22 ± 2.13 

 

13.55 ± 0.5 
14.08± 0.93 0.147 

     

 

ASA physical status 

I/II 

23/7 21/9 22/8 0.341 

     

 

Duration of surgery (min) 
35.7± 3.8 36.89± 1.86 35.92± 0.56 0.142 

 

Intraoperative Fentanyl 

consumption (μg) 

1.77 ± 1.39 1.55± 0.55 1.26± 0.60 0.105 

Data presented as mean ± SD or patient's number. 

Table2. Postoperative analgesia in the studied groups. 
 Group L Group C Group T P value P1 P2 P3 

 

Time for rescue 

analgesia 

requirement (h) 

3.6± 1.73 

 

5.27± 1.89 

 

7.2 ± 0.96 
˂0.0001* 

 
˂0.001* ˂0.0001* 

˂0.0001* 

 

Postoperative 

rescue analgesia 

consumption 

(mg) 

520.89±114.50 414.21±125.40 284.31±108.06 ˂0.0001* ˂0.01* 
˂0.001* 

 

˂0.001* 
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Data presented as mean ± SD. P 

presented the comparison among the three 

groups. P1 presented the comparison between 

group L and  group C. P2 presented the 

comparison between  group L and  group T. P3 

presented the comparison between  group C and 

group T.*Denotes statistically significant 

difference (p. value < 0.05). 

In our study patients in group L had 

higher pain scores  than group C and group T at 

4,6,and 8 hours postoperative  (P<0.0001) while  

pain scores were significantly increased in 

group C compared to group T at 6h and 8h( 

P<0.05, P<0.001respectively). There were no 

statistically significant differences between the 

studied groups at 0h , 2hr,  12 hrs , 18 hrs and 

24 hrs ( P >0.05) as shown in Figure 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1 CHEOPS scores in the studied groups at different times of measurements. 

Hemodynamic variables including MAP and HR were comparable between the three groups at 

different points of measurements as demonstrated in fig.2 and fig.3 

 

 

Fig.2 MAP changes in the three groupsat different times of measurements. 

 

 

Fig.3 HR changes in the three groupsat different times of measurements. 

Only one child in group T developed 

postoperative nausea and vomiting compared to 

two patients in group L andthree patients in 

group C. No signs of motor block or delayed 
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micturition were noticed in group L or group T 

while 8 patients in group C had motor block and 

six patients had delayed micturition. No 

hematoma formation and no clinical evidence of 

local anesthetic toxicity werenoted.Table 3 

Table3. Incidence of adverse events among the three groups. 

 Group L Group C 
 

Group T 

Nausea and vomiting 2(6.6%) 3(10%) 
 

1(3.3%) 

Motor block 

 
0(0 %) 4(6.6%) 

 

0(0 %) 

Delayed micturition 0(0 %) 8(26.66%) 
 

0(0 %) 

Hematoma formation 0(0 %) 0(0 %) 
 

0(0 %) 

Data presented as patient's number (%). 

DISCUSSION 

Inguinal hernia repair is a common surgical 

procedure in childhood period, with various 

techniques have been used to control pain 

following surgery.
 (8)

We designed this 

prospective randomized study to compare the 

analgesic efficacy of local wound infiltration, 

ultrasound guided caudal block and ultrasound 

guided TAP block when used for management 

of postoperative pain following inguinal hernia 

repair in pediatric patients. 

The three analgesic modalities were effectively 

used in managing pain following inguinal hernia 

repair in previous studies.
 (9-11)

The present study 

showed that for inguinal hernia repair, 

ultrasound guided TAP block provided superior 

postoperative analgesia compared to caudal 

block and local wound infiltration as evidenced 

by prolonged duration of analgesia as well as 

reduced analgesic consumption with no clinical 

side effects. In addition, patients in caudal group 

had longer analgesia than wound infiltration 

group, however; the complications were more 

common in caudal group than the other two 

groups. 

Our results were consistent with Conroy et al, 
 

(12) 
who compared caudal block with local 

wound infiltration  in pediatric patients 

following inguinal herniorrhaphy .They found 

that patients in the caudal group had lower 

rescue analgesic intake and were discharged 

early from the hospital compared to local 

infiltration group.  Similar to our study, they 

performed both techniques before skin incision 

to emphasize on the role of pre-emptive 

analgesia in impeding the development of acute 

pain. A systematic review and meta-analysis 

performed by Shanthanna and co-workers, 
(13)

showed that caudal block had better quality 

of analgesia with  lower consumption of rescue 

analgesic  compared to local infiltration and 

ilioinguinal /iliohypogastric nerve block for 

pediatric inguinal procedures but a high 

incidence of motor block and urinary retention 

was also reported. 

In contradiction to our results , Jahromi et al, 
(14)

concluded that both caudal block with0.75ml 

/kg bupivacaine 0.25% and local wound 

infiltration with 2mg/ kg  bupivacaine 0.5% 

administered at the end of surgery ,produced 

comparable postoperative analgesic  effect in 

pediatric inguinal hernia repair with local 

wound infiltration having the advantage of 

being more simple and safe .the difference of 

their results from ours may be due to different 

time of application besides different 

concentrations of local anesthetic bupivacaine 

used for wound infiltration in both studies . 

The efficacy of TAP block compared to both 

local infiltration and caudal block in our study 

was supported by the study of Shaaban .A R, 
(7)

who compared the analgesic effect of TAP 

block versus local infiltration in pediatric 

patients undergoing  open appendectomy .He 

found that patients in the TAP group had 

significant longer time to first analgesic request 

with reduced number of analgesic doses 

received compared to local infiltration group. 

However ,in another study conducted by 

Petersen et al,
(15)

it was reported that TAP block 

did not reduce pain compared to local 

infiltration and placebo after inguinal hernia 

surgery and that it was associated with higher 

pain scores in comparison with wound 
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infiltration and this may be attributed to the 

combined application of ilioinguinal nerve 

block together with local infiltration in the latter 

group. 

 TAP block was compared to caudal block in the 

study conducted by El Fawy et al,
(16)

 on 39 

children scheduled for  pyeloplasty surgery, the 

tap block was superior to caudal block  as it 

provided   a better analgesic profile with lower 

pain scores and reduced postoperative analgesic 

need which was consistent with our findings 

The caudal group demonstrated a higher 

occurrence of motor block and delayed 

micturation .This is because caudal epidural 

block leads to sensory and motor block of the 

sacral roots and slight autonomic block. The 

sacral portion of the parasympathetic nervous 

system is blocked, prompting to loss of viscera 

motor function of the bladder and intestines 

distal to the colonic splenic flexure.
(17)

 

A potential limitation in our study that the 

interventions were made without blinding of the 

researcher to the study groups, however, data 

collection was done by another investigator 

unaware of group allocation. 

CONCLUSIONS 
Local wound infiltration, caudal block and TAP 

block effectively provided postoperative pain 

relief in pediatric patients undergoing inguinal 

hernia repair. However, TAP block was superior 

to local infiltration and caudal block, while the 

caudal block was better than local infiltration in 

terms of first onset of analgesic request and 

cumulative postoperative analgesic 

consumption. 
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فعالٍة ثالثة تقنٍات مختلفة لتسكٍه آالم ما بعذ العملٍة الجشاحٍة فً األطفال المشضى الزٌه ٌخضعىن لعملٍة إصالح 

 .دساسة عشىائٍة رات شىاهذ مستقبلٍة. الفتق اإلسبً

اسماء فىصي عامش و   منً بلىغ المشاد
جايعت طُطا - كهيت انطب- يدرص بمسى انخخديز وانعُايت انًزكشة انجزاحيت

 يسخشفياث طُطا انجايعيت :مكان الذساسة 

 انهدف يٍ اندراست هى يمارَت فعانيت كال يٍ انخخديز انًىضعي نهجزح ،انخخديز انذيهي بإ سخخداو انًىجاث فىق انصىحيت :الهذف

وانخخديز عهً يسخىي انعضهت انبطُيت انًسخعزضت بإ سخخداو انًىجاث فىق انصىحيت في حسكيٍ آالو يا بعد عًهيت اصالح انفخك اإلربي 

 .في االطفال

 (L)يمارَت بانًجًىعت االونً (T)  انىلج انالسو حخً يىعد اعطاء اول جزعت يسكٍ إضافي كاٌ طىيال في انًجًىعت انثانثت:النتائج

 (L)  ساعت كاَج اعهي في انًجًىعت األون24ًكًا اٌ اجًاني كًيت انًسكٍ االضافي انخي اسخههكها انًزضً في خالل  . (C) وانثاَيت

اآلثار انجاَبيت انًخضًُت حأخزرجىع حزكت االطزاف انسفهيت واحخباص انبىل حًج  . (T) وانثانثت (C) يمارَت بانًجًىعخيٍ انثاَيت

 .(T ) أو انًجًىعت انثانثت ( L) ونكٍ نى حالحظ في انًجًىعت األونً ( C ) يالحظخها في انًجًىعت انثاَيت

 يٍ بيٍ انخمُياث انثالثت، فإٌ  انخخديز عهً يسخىي انعضهت انبطُيت انًسخعزضت كاٌ االفضم في حسكيٍ االنى بعد عًهيت :الخاتمة

 .اصالح انفخك اإلربي في االطفال ، يهيه انخخديز انذيهي وأخيزا انخخديز انًىضعي

 


