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Introduction 

Postoperative pain management has a growing importance 

for the patient’s quality of life and response to therapy. 

TAP block involves administration of local anesthetics into 

anatomic neuro fascial space between internal oblique and 

transversus abdominis muscles in the antero-lateral region 

of the abdomen to block anterior branches of the thoracic 

intercostal (T7-T12) and first lumbar (L1) nerves (1). 

Although this block was previously performed, Hebbard et 

al. were the first to describe ultrasound (USG)-guided TAP 

block technique (2). This technique has made the procedure 

easier to perform, and USG-guided TAP block was widely 

used with scarcely any complications, if any. Nowadays, 

TAP block is an auxiliary analgesic method often used to 

reduce opioid use in the intraoperative period or reduce 

systemic analgesic use in the postoperative pain  

 

 

 

management, thereby reducing the use of high doses of 

analgesic or eliminating the need for using IV or IM 

analgesics after procedures that may be extremely painful.  

The use of high or insufficient doses of analgesics in 

pediatric cases unfavorably affects the patient health in the 

postoperative period. Today, the use of ultrasound-guided 

transversus abdominis plane (TAP) block has become a 

popular procedure for postoperative pain control in 

pediatric cases (3).  

The aim of the present study is to retrospectively evaluate 

the efficacy of USG-guided TAP block in ASA I-II patients 

who underwent inguinal hernia or undescended testis repair 

under elective conditions.  

 

 

Abstract 

Objective:  The use of high or insufficient doses of analgesics in pediatric cases unfavorably affects the patient’s health in the 

postoperative period. Ultrasound-guided transversus abdominis plane (TAP) block is used in the management of postoperative pain in 

pediatric cases. The present study aims to evaluate the efficacy of ultrasound-guided TAP block in pediatric patients using a mixture 

of lidocaine and bupivacaine. 

Methods: The medical records of cases, who underwent surgery for the repair of the inguinal hernia and undescended testis using 

ultrasound-guided TAP block in the department of pediatric surgery, were retrospectively reviewed (28 cases). The study included 

ASA I-II pediatric cases aged 2-12 years. The amount of drug administered while performing USG-guided TAP block, time to first 

analgesic use in the postoperative period, pain score and the amount of first analgesic administration were recorded. The satisfaction 

of the surgeon and patient’s companion was evaluated.  

Results: A p-value <0.05 was considered statistically significant. The findings showed that pain score was the lowest in the group 

with the highest patient’s companion and physician satisfaction score, and the highest in group with the lowest satisfaction score and 

the difference was statistically significant (p<0.001). The satisfaction of the physicians (p=0.010) and the patient’s companion 

(p=0.027) increased with increasing drug volume. 

Conclusions: The volume of 0.4 ml.kg-1 (50:50 1% lidocaine and 2.5% bupivacaine) achieved the best physician and patient’s 

companion satisfaction and the longest duration of analgesia in pediatric cases undergoing surgery for the repair of the inguinal hernia 

and undescended testis. The lack of any complications in the present study suggests that USG-guided TAP block is a safe procedure in 

pediatric patients in experienced hands. Further studies are required. 
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Materials and Methods 

After obtaining approval of the ethics committee on 

15.10.2017, the medical records of cases, who underwent 

surgery for the repair of the inguinal hernia and 

undescended testis using ultrasound-guided TAP block in 

the department of pediatric surgery at Harran University 

Faculty of Medicine between January 15.10.2017 and 

September 2017, were retrospectively reviewed. The study 

included ASA I-II 28 pediatric cases aged 2-12 years. 

Patients with a history of opioid use or allergy to local 

anesthetics and patients with infections at the injection site 

and those with coagulation disorders were excluded. The 

data retained by the departments of surgery and 

anesthesiology, data of intelligence technologies 

department, and medical charts of the patients were 

reviewed. The patients underwent electrocardiography 

(EKG), heart rate monitoring (HRM), non-invasive blood 

pressure (NIBP) monitoring and peripheral oxygen 

saturation (SpO2) monitoring in the pre-anesthesia 

preparation room. Patients who underwent surgery received 

general anesthesia. After induction of anesthesia using a 

routine protocol involving propofol 2.5-3 mg.kg-1, fentanyl 

2 μgr.kg-1, and rocuronium0.6 mg.kg-1, anesthesia was 

maintained using 50%/50% O2/air, sevoflurane 2-3%, and 

remifentanil infusion at a rate of 0.05-0.1 μgr.kg-1.min-1. 

While performing ultrasound-guided (Esaote MyLab 30 

Gold, Italy) TAP block, abdominal cavity was scanned 

laterally with the probe (Figure 1); the drug was injected by 

passing the 50 mm 22 G nerve needle (Pajunk, SonoPlex 

STIM, Germany) through subcutaneous tissues, external 

oblique muscle, and internal oblique muscle. (Figure 2) 

TAP block was performed in ultrasound guidance using 

0.2-0.3 or 0.4 ml.kg-1 50:50 mixture of lidocaine 1% and 

bupivacaine 0.25%. The face, legs, activity, cry, 

consolability scale or numeric pain scale (0-10) were used 

to evaluate postoperative pain in patients aged three years 

who are deemed suitable. Patients who achieved >4 points 

on the scale received paracetamol 10-15 mg.kg-1 for pain 

relief. 

 

Figure 1: Usg guided TAP block 
 

 

 

 

Figure 2: EO: External oblique, IO: Internal oblique, TA: 

Transversus abdominis 

 

Demographic data of the patients, blood pressures at the 

entrance and with 5-minute intervals during surgery, 

peripheral oxygen saturation, heart rate and operation time 

were recorded. Specific diagnosis leading to surgery, uni or 

bilateral surgery, time to perform TAP block and the 

amount of drug administered was examined. The time to 

first analgesic use in the postoperative period, pain score 

and the amount of first analgesic administration were 

examined. The satisfaction of the surgeon and patient’s 

companion was examined after surgery (poor: 1, moderate: 

2, good: 3). The patients were monitored for postoperative 

complications, such as nausea, vomiting, urinary retention, 

femoral nerve paresthesia, hematoma, and organ and tissue 

injury. 

Statistical Analysis 

The data were analyzed using SPSS for Windows version 

23.0. Descriptive statistics for continuous variables 

included mean and standard deviation and categorical 

variables were expressed as a percentage. The Mann-

Whitney test was used in the comparison of paired groups 

without normal distribution, and Kruskal Wallis test was 

used to compare multiple groups. Chi-square test was used 

to compare the categorical variables. The Spearman’s rank 

correlation coefficient was calculated to evaluate the 

correlation between continuous variables. A p-value <0.05 

was considered statistically significant. 

Results 

Demographic data are presented in Table 1.  

The scores in pain scale (PS) were highest in patient’s 

companions that were dissatisfied the most, and pain scores 

were lowest in patient’s companions that were satisfied the 

most (p<0.001). The duration of postoperative analgesia 

was the lowest in dissatisfied patient’s companions and the 

highest in satisfied patient’s companions (p<0.001) (Table 

2). 
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The physician satisfaction score (p=0.010) and patient’s 

companion satisfaction score (p=0.027) increased with 

increasing drug volume, and the highest satisfaction score 

was observed with a volume of 0.4 ml.kg-1 (Table 3 and 

Table 4). 

The score on PS was the lowest in physicians with the 

highest satisfaction score and the highest in physicians with 

the lowest satisfaction score (p<0.001). The duration of 

postoperative analgesia was the highest in physicians with 

the highest satisfaction score and the lowest in physicians 

with the lowest satisfaction score (p<0.001).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The time to perform TAP block, patient age and the number 

of postoperative analgesics were similar at all physician 

satisfaction levels (Table 5).  

There was a strong negative correlation between the 

duration of postoperative analgesia and the score on PS 

(r=0.835, p<0.001). The score on PS decreased with 

increasing duration of postoperative analgesia. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: Types of surgery operations 

 Unilateralhernia Bilateralhernia Undescended testis P 

 n % n % n %  

Sex        

0,239  Male 11 68,8% 2 40,0% 7 100,0% 

  Female 5 31,3% 3 60,0%     

Block location        

 

0,046 
 Lateral 8 50,0%     2 28,6% 

  Right 8 50,0%     3 42,9% 

  Bilateral     5 100,0% 2 28,6% 

 

Table 2: Postop: postoperative, PS: pain scala 

 Poor Moderate Good p 

Mean SD Mean SD Mean SD 

Age 6,71 2,93 3,44 1,01 6,67 3,28 0,009 

PS 5,86 1,21 2,11 1,9 0,92 0,67 <0,001 

Postop analgesia duration (hour) 1 0 7,56 3,21 10,25 1,22 <0,001 

Amount of postop analgesia  

(paracetamol mg.kg
-1

) 

9,71 0,76 9,78 0,67 9,67 0,78 0,939 

Application block time (minute) 4 0,58 5 1,5 5,5 1,45 0,051 

 

Table 3: Satisfaction of physician 

 Satisfaction of physician P 

Poor (n=4) Moderate (n=7) Good (n=17) 

n % n % n % 

Sex Male 3 15,0% 6 30,0% 11 55,0% 0,422 

  Female 1 12,5% 1 12,5% 6 75,0% 

Drug Volume(ml kg
-1

) 0,2 3 37,5% 2 25,0% 3 37,5% 0,010 

  0,3 1 10,0% 4 40,0% 5 50,0% 

  0,4 0 0,0% 1 10,0% 9 90,0% 

 

Table 4: Satisfaction of patient’s companion 

 Satisfaction of patient’s companion P 

Poor Moderate Good 

n % n % n % 

Age Male 6 30,0% 6 30,0% 8 40,0% 0,470 

  Female 1 12,5% 3 37,5% 4 50,0% 

Volume(ml kg
-1

) 0,2 4 50,0% 2 25,0% 2 25,0% 0,027 

  0,3 2 20,0% 5 50,0% 3 30,0% 

  0,4 1 10,0% 2 20,0% 7 70,0% 
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Discussion 

The studies have indicated that 25% to 67% of patients 

receive insufficient therapy for pain. Insufficient pain 

control results in cardiac problems, such as cardiac 

hypertension, arrhythmia, and myocardial ischemia, 

pulmonary complications, are associated with insufficient 

cough and reduced respiratory movements, such as 

atelectasia, and prolongs the duration of hospital stay by 

reducing the response to therapy (4-5). Opioids possess side 

effects, including sedation, respiratory depression, pruritus, 

and nausea-vomiting, while neuro axial methods may result 

in complications like paraplegia or hemorrhage. USG-

guided TAP block is used for analgesic purposes in patients 

undergoing lower abdominal surgery. 

USG-guided TAP block can be performed before the 

induction of anesthesia or immediately before closure of 

the incision (6-7). In the present study, TAP block was 

performed before closure of the incision, as this gives a 

longer duration of postoperative analgesia. 

Although TAP block could be performed using various 

anesthetic agents, such as ropivacaine, bupivacaine, 

levobupivacaine, chirocaine, and lidocaine, the present 

study used a mixture of lidocaine and bupivacaine due to 

the rapid onset of action for lidocaine and better safety 

profile of bupivacaine (8,9-10).   

The finding that the scores on NPS were significantly 

higher in the group with the highest patient’s companion 

and physician satisfaction score suggests that patients with 

lower postoperative pain score result in higher level of 

satisfaction in patient’s companions and physicians. The 

finding that the duration of postoperative analgesia was 

significantly higher in physicians and patient’s companions 

with the highest satisfaction score suggests that increasing 

duration of analgesia increased the level of satisfaction. 

There is research that evaluated the optimal dose in 

pediatric cases and reported that levobupivacaine 0.2 

ml.kg-1 provided the highest level of analgesia (11). One 

study that evaluated ilio-inguinal block versus TAP block 

in pediatric cases undergoing inguinal surgery used 0.3 

ml.kg-1 lidocaine 1% added in equal volume to ropivacaine 

1%.  

 

 

 

 

 

 

 

 

 

 

 

 

Research on infants used 0.1 ml.kg-1 0.25% 

levobupivacaine 0.25% (12). In the study conducted by 

Sahin et al., 0.5 ml.kg-1 levobupivacaine 0.25% was found 

to be the most appropriate dose providing prolonged 

analgesia in patients undergoing inguinal hernia repair with 

USG-guided TAP block (13).  In the present study, TAP 

block was performed at doses of 0.2, 0.3 and 0.4 ml.kg-1 

(50:50, lidocaine 1% and bupivacaine 0.25%) and the 

satisfaction score of patient’s companions and physicians 

increased with increasing drug volume, and this finding 

was statistically significant.  The highest satisfaction score 

was observed with a drug volume of 0.4 ml.kg-1. A 

postoperative PS score of <4 was most commonly observed 

in patients who received a dose of 0.4 ml.kg-1. The lack of 

complications, such as nausea, vomiting, urinary retention, 

femoral nerve paresthesia, hematoma, and organ and tissue 

injury, in patients receiving TAP block indicates that 

ultrasound-guided TAP block is a safe procedure in 

pediatric cases. 

Conclusion 

Postoperative pain control has a growing importance in 

pediatric cases. Despite the use of various drug volumes, 

the highest satisfaction scores in physicians and patient’s 

companions and the longest duration of analgesia were 

achieved using a drug volume of 0.4 ml.kg-1 (lidocaine 1% 

and bupivacaine 0.25%) in pediatric cases undergoing 

inguinal hernia and undescended testis repair. The lack of 

any postoperative complications in the present study 

suggests that USG-guided TAP block could be a safe 

method for providing analgesia in pediatric patients in 

experienced hands. Further controlled studies are required 

to provide valuable insights into the relevant literature. 
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Table 5: Postop: postoperative, PS: painscala 

 Satisfaction of physician   

Poor (n=4) Moderate (n=7) Good (n=17) p 

Mean SD Mean SD Mean SD 

Age 6,75 3,3 4,57 2,64 5,82 3,11 0,340 

Ps 6,25 1,5 4,43 1,4 0,88 0,7 <0,001 

Postop analgesia time (hour) 1 0 3 2,24 10,18 1,19 <0,001 

Amount of postop analgesia  

(paracetamol mg.kg
-1

) 

10 0 9,43 0,98 9,76 0,66 0,396 

Application block time (minute) 4 0,82 4,57 1,51 5,35 1,37 0,072 
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