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Abstract  Original Research Article 
 

Introduction: The main objective of this study is to compare TAP block with subfascial wound infiltration in the 

prevention of acute and chronic postoperative pain after surgical repair of inguinal hernia. Materials and methods: 

This is a prospective randomized study. After approval by the local ethics committee and obtaining informed patients 

consent, ASA I or ASA II patients proposed for a simple inguinal hernia cure are included. Patients were randomized 

into two groups: Subfascial cicatricial infiltration with 0.5% bupivacaine (20 ml) during wall closure (Group 1); a TAP 

block (by the technique of two projections) with 0.5% bupivacaine (20 ml) on the operated side (Group 2). 

Postoperative analgesia is provided by systematic Paracetamol and Nefopam and morphine titration. Apart from 

demographic parameters and ASA class, the postoperative pain intensity at rest and at coughing, the morphine 

consumption and the secondary effects were compared. Patients’ satisfaction and postoperative chronic pain at 3 and 6 

months were also analyzed. Results: Concerning demographic parameters, ASA class and secondary effects, we didn’t 

find any meaningful difference. However, there was a significant reduction of postoperative pain in the TAP group 

whether at rest as coughing. Gr 1 patients asked for more morphine consumption and they were less satisfied and 

accused more chronic pain. Conclusion: This study shows that the TAP block is as simple and effective technique in 

reducing acute postoperative pain and preventing chronic pain after inguinal hernia surgery. This technique seems well 

tolerated and more effective than a single subfascial infiltration injection. 

Keywords: Inguinal hernia; infiltration; TAP block; postoperative pain; chronic pain. 
Copyright © 2022 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 

License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 

author and source are credited. 

 

INTRODUCTION 
Most patients suffer from moderate to severe 

pain after inguinal hernia repair [1]. Despite being 

considered as simple and minor, this surgery is 

responsible of both acute and chronic pain [2]. If acute 

pain affects the early recovery period, chronic pain can 

seriously affect the quality of life of patients in the long 

term. Therefore, the concern for postoperative analgesia 

should not be limited to the immediate postoperative 

period but also the prevention of chronic pain. 

Improvement of postoperative pain represents a 

particular interest to patients, surgeons, and anesthetists. 

As part of multimodal analgesia, multiple methods have 

been put into use to provide postoperative comfort, such 

as local anesthetic infiltration, epidural analgesia, 

peripheral nerve block, and patient-controlled analgesia 

[3]. Wound infiltration is still a simple and effective 

technique in postoperative pain reduction [4]. The 

transversus abdominis plane (TAP) block may provide 

analgesia to the parietal peritoneum as well as the skin 

and muscles of the anterior abdominal wall [5]. 

 

The main objective of this study is to compare 

the efficacy and efficiency of TAP block with 

subfascial wound infiltration in the prevention of acute 

and chronic postoperative pain after surgical repair of 

inguinal hernia. 

 

PATIENTS AND METHODS 
This prospective randomized comparative 

clinical trial was conducted in anesthesia service of 

Moulay Ismail Military Hospital of Meknes in 

Morocco. This work lasted from Jun 2017 to February 

2018. After local ethical committee approval and 
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patients’ informed written consents, 80 patients of ASA 

physical status I and II scheduled for open unilateral 

inguinal hernia repair under spinal anesthesia were 

included. All patients who did not give their consent 

and/or with a history of allergy to local anesthetics, 

neurological or psychiatric history, anticoagulant 

therapy or antiplatelet therapy in addition to 

acetylsalicylic acid or a history of renal or hepatic 

failure were excluded from the study. In order to avoid 

confusion bias, all patients were operated by the same 

surgical team and the same operative technique. During 

the pre-anesthetic visit, patients were allocated 

randomly using sealed envelopes, according to a 

computer-generated sequence of random numbers, into 

two equal groups: 

 Group 1 or infiltration received wound infiltration 

with 20 ml of isobaric bupivacaïne 0.5 % 

(AGUETTANT) during the parietal closure. 

 Group 2 or TAP received non ultrasound-guided 

TAP block with 20 ml of isobaric bupivacaïne 

0.5% (AGUETTANT) on the same side as the 

hernia after parietal closure. 

 

After randomization, we performed a 

posteriori verification of the comparativity of the 2 

groups. 

 

The anesthetic protocol was standard for all 

patients. Premedication was performed with 2 mg/kg of 

hydroxyzine orally administered the day before surgery. 

Under a standard monitoring system (non-invasive 

pressure, electrocardioscope and pulsed oxygen 

saturation), a peripheral venous pathway allowed intake 

of 250 ml of 0.9% saline serum. An Oxygen flow rate 

of 2 l/min was administered to all patients. After 

surgical asepsis in sitting position, the L3-L4 or L4-L5 

interspinous space was punctured by 25 G Whitacre 

needle allowing spinal administration of 12.5 mg of 

hyperbaric bupivacaine. Targeted anesthetic level was 

T11. 

 

For all patients, Lichtenstein technique was 

performed for inguinal hernia repair by the same 

surgery team. A propylene mesh was placed to fit the 

floor of the inguinal canal and its apex was sutured to 

the pubic tubercle using a 3-0 prolene suture. After 

making an opening to accommodate the spermatic cord, 

the lower border of the synthetic prosthesis was 

attached to the free edge of the inguinal ligament. 

Finally, the mesh was anchored to the conjoint tendon 

by interrupted sutures. 

 

In the infiltration group, at the end of the 

procedure, and before closing the surgical wound, the 

anesthesiologist gave the surgeon a 20-ml syringe filled 

completely with the infiltration fluid (bupivacaine 

0.5%). The surgeon infiltrated the subcutaneous tissue 

after making sure the injection was extravascular. 

 

In the TAP block group, while the separation 

field of operation is still in place, rigorous asepsis was 

performed and the Jean-Louis and Petit triangle in 

operated side was identified. The puncture, without 

ultrasound guidance, was performed using anesthetic 

needle purged with 0.5% bupivacaine filled in a 20 ml 

syringe. After passage of the cutaneous plane, the 

identification of the two projections and a negative 

aspiration test, slow and split injection was realized. 

The TAP block was done by the same practitioner for 

all patients. 

 

As a single blind approach, no patient knew 

from the beginning which analgesic technique will be 

performed. 

 

Postoperative analgesia was performed by an 

infusion of Paracetamol 1g/8h and Nefopam 20 mg/8h. 

Intravenous morphine titration (1mg/1mg) was 

performed when necessary. 

 

Postoperative pain intensity at rest and in 

coughing efforts using visual analogue pain score 

(VAS) was evaluated at hour H0, H1, H2, H4, H8, H12, 

H24, H36 and H48. 

 

A part of demographic parameters and ASA 

class, the postoperative pain intensity at rest and at 

coughing (VAS), and the morphine consumption within 

48 hours were compared. Secondary effects, and 

patient’s satisfaction were evaluated at discharge time. 

Three satisfaction levels were proposed: satisfied, 

unsatisfied and indifferent. 

 

Postoperative chronic pain at 3 and 6 months 

were also analyzed. Four levels were proposed; absent, 

mild, moderate and severe. 

 

Absent pain was defined by the total absence 

of pain or discomfort at the site of surgery with a 

normal return to the previous lifestyle. Mild pain was 

defined by the presence of occasional pain or 

discomfort with no limitation of activity. Moderate pain 

was defined by the inability to resume sport activity or 

to lift objects as before surgery. Severe pain was 

defined as continuous or intermittent pain but 

forbidding daily activity such as walking with the need 

for analgesic medication. 

 

The primary endpoint chosen was the 

reduction of at least 25% of the pain scores in the TAP 

group compared to the Infiltration group. Having 

chosen a second beta species risk of 80%, the minimum 

number computed for our study was 74 patients divided 

into 2 groups. We opted to add 10% for more security. 

This led to 80 patients in total. 

 

All observations were entered and coded on 

Windows Excel 2010 (Microsoft, USA) and analyzed 
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using SPSS Statistics 24 software (IBM, Chicago, IL, 

USA). 

 

Excel software was also used to present tables 

and graphs, as well as to group the terms of some 

variables before their analysis. 

 

For qualitative variables, comparison of 

percentages required the Pearson chi-square test with 

Yates correction when necessary for small samples (less 

than 5 observations). 

 

Quantitative variables are expressed in means 

+/- standard derivations when the distribution is normal. 

In this case, the comparison is made using the 

parametric Student t test for two independent groups or 

paired as required. 

 

In the opposite case, the qualitative variables 

are expressed in median and interquartiles [Q1 - Q3]. In 

order to compare the two groups concerning pain, we 

used the Wilcoxon test because of the pairing between 

the patients. 

 

In order to perform the statistical comparison, 

we have chosen as the threshold of significance, a risk 

of the first species α equal to 0.05. 

 

RESULTS 
A total of eighty patients were included in the 

study (forty patients in each group). Patients 

demographic parameters, ASA class and surgical 

duration, were comparable between two groups (Table 

1). VAS at rest was significantly lower in the TAP as 

compared to the infiltration group at all the time points 

except immediately postoperatively in the operating 

room and at first postoperative hour (Fig 1). On 

coughing, VAS was significantly lower in the TAP 

group at all the time points except in H0 and H1 (Fig 2). 

Concerning the morphine consumption, Gr 1 patients 

needed an average dose significantly higher than that of 

Gr 2 patients (0.95 mg versus 0.25 mg; p <0.009) (Fig 

3). 

 

No signs of cardiovascular or neurological 

toxicity of bupivacaine was noted in our patients. A part 

of one case of pain on injection site in TAP group, it 

was the same concerning the complications linked to 

the infiltration or TAP block gesture (hematoma of the 

wall, wall infection...). In addition, some minor 

morphine side effects were noted but without 

significant difference between the two groups (Table 3). 

 

Concerning satisfaction status, most satisfied 

patients were in TAP group (82.5% versus 62.5%; 

p<0.001). There was no difference between groups in 

indifferent patients (Table 2). 

 

Three months after the intervention, 92.5% of 

Gr 2 patients had no pain, while 35% of Gr 1 patients 

had moderate pain. The difference in this pain was in 

favor of Gr 2 with statistical significance for absent 

pain and moderate pain. Six months after surgery, 

67.5% of TAP group had patients no pain and 42.5% of 

infiltration group patients accused moderate chronic 

pain. No patient reported a severe pain in two groups 

patients (Fig 4). 

 

Table 1: Demographic parameters, ASA status and surgery duration of surgery 

 TOTAL INFILTRATION TAP p-value 

Sex ratio (M/F) 61/19 (76/24 %) 31/9 (77/3 %) 30/10 (75/25 %) NS 

Age (years) 47 (9,2) 46.5 (8.6) 47.5 (9.8) NS 

Height (cm) 172 (0.7) 173 (0.05) 170 (0.8) NS 

Weight (kg) 76.2 (8) 75.7 (9.4) 76.7 (6.6) NS 

ASA Status n (%) : I/II 67/11 (86/14 %) 33/5 (87/13 %) 34/6 (85/15 %) NS 

Duration of the surgical procedure (min) 48.9 (14.9) 47.3 (14.8) 48.8 (15.2) NS 

 

Demographics and ASA status are expressed 

as main (SD) or number (percentage); p-value refers to 

the comparison between the two sub-groups for the a 

posteriori check of the randomization 
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Figure 1: Pain score (VAS) at rest; *: p<0,05 and **: p<0,001 

 

 
Figure 2: Pain score (VAS) at coughing; *: p<0,05 and **: p<0,001 

 

 
Figure 3: Morphine consumption (mg) 
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Figure 4: Chronic pain three and six months after surgery (absent, mild and moderate) 

 

Table 2: Comparison of satisfaction status; results are expressed in number (percentage) 

 Groupe 1 Groupe 2 p 

Satisfied n (%) 25 (62,5) 33 (82,5) <0,001 

Dissatisfied n (%) 5 (12 ,5) 1 (2,5) <0,001 

Indifferent n (%) 10 (25) 6 (15) NS 

 

Table 3: Postoperative side effects; results are expressed as number (percentage) 

 Groupe 1 Groupe 2 p 

Nausea n (%) 1 (2,5) 2 (5) NS 

Vomiting n (%) 1 (2,5) 0 NS 

Pain in site injection n (%) 0 1 (2,5) NS 

 

DISCUSSION 
This randomized, single blind, controlled trial 

has demonstrated that TAP block as a simple technique, 

is effective in reducing acute postoperative pain and 

preventing chronic pain after hernia repair. This technic 

seems well tolerated and more effective than a single 

injection subfascial infiltration. Acute postoperative 

pain is a common problem after lower abdominal 

surgery [3], like a hernia repair. This pain causes 

prolonged hospital stays and patient dissatisfaction [6]. 

As a result, all the analgesic techniques find an interest 

in it. Moreover, opioids don’t have to be shown to be 

associated with dose-related side effects. In fact, 

nausea, vomiting, and gastrointestinal paralysis may be 

detrimental to a patient’s recovery after surgery [7]. As 

component of multimodal analgesic approach, both 

wound infiltration and TAP block seem to be efficient. 

Yu et al found in their meta-analysis that both local 

anesthetic infiltration and TAP block are comparable in 

short term analgesic effects with a small advantage for 

TAP block which has better long-lasting effect [3]. 

Since the 90’s, the wound infiltration by local 

anesthesia has been described as a simple and effective 

[8, 9]. In the same decade, Kuppuvelumani et al., 

realize the first description of TAP block [10], and eight 

years later Rafi publishes the first detailed 

documentation of this bloc [11]. Innervating the 

abdominal wall, the lower 6 intercostal afferent nerves 

represent the target of TAP bloc [12]. Several 

techniques are currently used to realize the block, such 

as blinded double POP technique [11], 

ultrasoundguided [13] or laparoscopic-assisted 

approaches [14-16]. Ultrasound-guided TAP block, 

which allows more accurate visualization of the needle, 

TAP plane, and injection spot, is considered to be safe 

clinically and in the same sense of ideas, the 

laparoscopic approach would be safer. In our study, the 

blinded double POP technique was chosen for two 

reasons; first, the impossibility of ensuring the 

availability of the ultrasound machine in the operating 

room when we wanted to perform the TAP block; 

second, it was considered that the use of the 

ultrasonograph will give an advantage to the block TAP 

compared to infiltration. The comparison between these 

two techniques has been the subject of numerous 

studies and meta analysis. Abd El Hamid et al., in their 

patients operated for hernia repair under general 

anesthesia, conclude that TAP block provided more 

reliable and effective analgesia and less of total 24 

hours postoperative morphine consumption compared 

with wound infiltration [17]. 

 

Despite of some limits, such as the significant 

heterogeneity of the outcomes and mostly the small 

sample size of patients included studies (only four 

randomized controlled trials), metaanalysis published 

by Yu et al found that TAP block is comparable to 

infiltration for short-term analgesia and may also 

provide better long-lasting analgesia especially at 24 

hour after lower surgery [3]. Including 791 patients 

from 8 heterogeneous randomized controlled trials, a 

metaanalysis performed by Gao et al conclude that TAP 
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block reduces postoperative morphine requirements and 

the severity of pain after hernia surgery [18]. The 

realization of TAP block is enameled of the risk of 

numerous complications. In fact, block failure, vascular 

injury, abdominal viscera and nerve injuries are the 

common complications [19]. No complication was 

reported in this study as well as several randomized 

controlled trials [20-23]. Bupivacaine was the local 

anesthetic used in our study and its toxic dose in a 

single administration is 175 mg [24], which allows a 

safety when 100 mg are used. 

 

Chronic pain is the most common late 

complication of inguinal hernia surgery [25]. To talk 

about chronic pain, the necessary range is variable in 

the literature according to the studies [26-31]. 

Moreover, chronic pain is defined as persistent pain 

beyond 3 months [32]. In our study, it was evaluated at 

three and six postoperative months. The same surgical 

technique was performed by the same surgeon team for 

all patients. Available treatments have an often partial 

and modest effectiveness. Therefore, chronic pain may 

be considered as a programmed pathology that is better 

to prevent [33]. Two main mechanisms are responsible 

for chronic pain; direct or indirect nerves injuries [34, 

35] and neuroplasticity [36]. Thus, wound infiltration 

and TAP block can both theoretically prevent this pain. 

A preventive effect of the subfascial infiltration was 

previously found [2]. Furthermore recently, a 

randomized controlled trial comparing ultrasound-

guided TAP bloc with 20 ml of ropivacaine 0.75% to 

placebo conclude that the incidence of chronic pain was 

low and not significantly affected by the performance of 

the block. 

 

The satisfaction of the majority of Gr 2 

patients shows the effectiveness and safety of the TAP 

block and demonstrate that this block can be used as a 

component of analgesic postoperative strategy. 

 

To our knowledge, there is no trial in literature 

which compare analgesic effect of TAP block to wound 

infiltration during 48 postoperative hours or even more 

their preventive potential for chronic pain. 

 

Limits of the study 

Even though our study still original trial, it 

remains true that there are certain limits such as small 

sample size, monocentric study and the use of morphine 

titration instead of patient controlled analgesia. 

 

Declarations of interest: none 
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