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Abstract

Trans-abdominal plane blocks are a method for acute and chronic pain treatment performed under the guidance of ultrasound. 
It’s approaches including the subcostal TAP, the lateral TAP, the posterior TAP and the ilio-inguinal TAP blocks. For broader analgesic 
effect an application of four-quadrant TAP block is performed. The technique has a broad specter of applications for pre-, intra- and 
postoperative usages as well as management of chronic pain.

The aim of this study is to evaluate the level of efficiency that TAP blocks offer in patients suffering from chronic pain syndrome 
after inguinal hernia surgery.

A prospective study of all cases of TAP block after inguinal hernia repair was performed in Saint Marina Hospital, Pleven. Bulgaria 
for the duration of 1 year.

The ilio-inguinal approach of the trans-abdominal plane block was performed via ultrasound visualization of the muscles of ante-
rior abdominal wall and injecting a 20ml solution of 1 ampule dexamethazone and 50mg ropivacain. We then compared the results 
to a control group of patients with similar condition who were treated with 1 tablet of diclofenac 150mg. 

76 patients were identified and included in the study. The clinical data of all patients was collected from said patients’ medical re-
cords. On all 76 patients with unilateral hernia a unilateral ilio-inguinal trans-abdominal plane block was performed. All nerve blocks 
performed were effective and none of the patients experienced complications of any kind. We compared them to the 19 patients 
control group all of whom experienced pain 24 hours after the intake of diclofenac.

The ilio-inguinal trans-abdominis plane block is an effective method for chronic pain treatment in patients after inguinal hernia 
repair. It is also highly cost- and time-efficient method especially compared to the classic methods for “analgesic ladder”.
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Introduction

Chronic pain syndrome is a common problem provoked by the 
modern way of life. It includes both physical and mental symptoms 

such as physical pain, anxiety and depression. It is a challenging 
problem for treatment Due to the “desk jobs”, immobilization and 
obesity are wide-spread. Another serious problem is the chronic 
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pain developed after surgical interventions. For treating such a 
condition, it is vital to assess the source, duration and level of pain. 

Chronic pain syndrome could result from a trauma such as 
open surgery In order to counter the postoperative chronic pain, 
our team utilizes peripheral nerve blocks such as transversus ab-
dominis plane block. Trans-abdominal plane blocks are a recently 
rediscovered method for acute and chronic pain treatment per-
formed under the guidance of ultrasound. Its variations including 
the subcostal TAP, the lateral TAP, the posterior TAP and the ilio-
inguinal TAP blocks. For broader analgesic effect an application of 
four-quadrant TAP block is performed. The technique has a broad 
specter of applications for pre-, intra- and postoperative usages as 
well as management of chronic pain. 

When it comes to chronic pain syndrome after inguinal hernia 
repair we believe that the ilio-inguinal approach is an effective 
treatment.

Aim

The aim of this study is to evaluate the level of efficiency that 
TAP blocks offer in patients, suffering from chronic pain syndrome 
after inguinal hernia surgery and compare it to other methods of 
chronic pain treatment such as non-steroidal anti-inflammatory 
drugs such as diclofenac.

Materials and Methods

A prospective study of all cases of TAP block after inguinal her-
nia repair was performed in Saint Marina Hospital, Pleven. Bulgaria 
between January 1st 2018 and January 1st 2021. 76 patients were 
identified and included in the study. We later included a control 
group of the same amount of patients who preferred conventional 
non-steroidal anti-inflammatory drugs and each of these patients 
was treated with diclofenac of 150mg every day for 1-year period 
(3 months after surgery). The clinical data of all patients was col-
lected from said patients’ medical records.

The ilio-inguinal approach of the trans-abdominal plane block 
is performed via ultrasound visualization of the muscles of an-
terior abdominal wall and injecting a 20ml solution of 1 ampule 
dexamethasone and 50mg ropivacain between the internal oblique 
and transversus abdominis muscle (Figure 1, 2 and 3). The results 
of the study were based on the 1-year follow-up and a visual ana-
logue scale(VAS) (Figure 3) for inguinal pain prepared exclusively 

for this study. We then compared the results to a control group of 
19 patients, treated with 1 tablet diclofenac 150mg (non-steroid 
anti-inflammatory drug) daily. As it doesn’t offer a permanent pain 
relief, we compared the pain levels 30 minutes and 24 hours af-
ter the intake. The pain assessment in the patients of the control 
group was performed via a questioner and the VAS we used for the 
patients who underwent TAP block. It must be noted that none of 
patients of the control group had not been diagnosed with cardio-
vascular condition of any kind. We did not search for correlation 
between the surgical hernia repair method and age between the 
groups as we take the chronic pain as an already established fact 
and we concentrate on its treatment rather than its cause.

Figure 1: Muscles of the abd. Wall.

Figure 2: Position of the transducer and the needle.
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Figures 3: A&B: US visualization of the muscles.

Figure 4: Visual Analogue Scale for pain assessment.

Statistics

A statistical analysis was performed with a t-Test with two 
samples assuming unequal variances where the patients with TAP-
block and the patients of the control group were compared. As all 
patients from the research group displayed pain level 0 according 
to VAS, the mean and variance were again 0. The observations were 

76 and 19 of the research and control group respectively. P was 
estimated 0.000733 in one-tail and 0.001466 in two-tail graph and 
the t critical was -3.75 one-tail and 2.1 in two-tail respectively.

Results

We collected the data of 76 patients that exhibited chronic pain 
syndrome after inguinal hernia surgery n St. Marina Hospital, Plev-
en, Bulgaria and University Hospital Georgi Stranski Pleven, Bul-
garia. In 66 of the cases the surgical team applied synthetic mesh 
and in 10 a suture repair. All 76 patients were male. The median 
age was 34(18-50). None of the patients displayed symptoms of 
another chronic disease of any kind nor had suffered from such in 
the past. All patients experienced pain level 6-8 according to VAS 
in the period between the surgery and nerve block. In every pa-
tient there was roughly a 3-month period between the surgery and 
nerve block. 

On all 76 patients with unilateral hernia a unilateral ilio-ingui-
nal trans-abdominal plane block was performed. All nerve blocks 
performed were effective and none of the patients experienced 
complications of any kind (Table 1). 

In the first thirty minutes after the procedure 33 patients de-
scribed 0 pain according to VAS, 26 - level 1 according to VAS and 
17 - 2. 

The data of the control group, treated with diclofenac is pre-
sented in table 2. 

30 minutes after the intake of diclofenac the patients describe 
pain level 0-2 according to VAS. In the control group 53%(10 pa-

Chart 1: Clinical characteristics of patients with TAP block and 
their respective pain levels.
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№ Age

Period 
after  

surgery 
(months)

Type of 
hernia 
repair

VAS pain  
assessment 
pre-block

VAS pain  
assessment 

1/2 hour  
post-block

VAS pain  
assessment 1 

day post-block

VAS pain  
assessment 3 
months post-

block

VAS pain  
assessment 6 

months  
post-block

VAS pain  
assessment 12 

months  
post-block

1 18 3 Mesh 6 0 0 0 0 0
2 19 3 Mesh 6 0 0 0 0 0
3 18 3 Mesh 6 0 0 0 0 0
4 18 3 Mesh 6 0 0 0 0 0
5 47 3 Mesh 6 0 0 0 0 0
6 22 3 Mesh 6 0 0 0 0 0
7 30 3 Mesh 7 0 0 0 0 0
8 32 3 Mesh 6 0 0 0 0 0
9 34 3 Mesh 7 0 0 0 0 0
10 35 3 Suture 8 0 0 0 0 0
11 33 3 Mesh 6 0 0 0 0 0
12 28 4 Mesh 8 0 0 0 0 0
13 35 4 Mesh 7 0 0 0 0 0
14 40 4 Mesh 6 0 0 0 0 0
15 33 4 Suture 8 0 0 0 0 0
16 38 3 Suture 7 0 0 0 0 0
17 34 3 Mesh 6 0 0 0 0 0
18 32 3 Mesh 6 0 0 0 0 0
19 46 3 Mesh 6 0 0 0 0 0
20 21 3 Mesh 6 0 0 0 0 0
21 50 3 Mesh 6 0 0 0 0 0
22 49 4 Mesh 6 0 0 0 0 0
23 50 4 Mesh 6 0 0 0 0 0
24 50 4 Mesh 6 0 0 0 0 0
25 18 3 Mesh 6 0 0 0 0 0
26 19 3 Mesh 7 0 0 0 0 0
27 18 3 Mesh 8 0 0 0 0 0
28 18 3 Mesh 8 0 0 0 0 0
29 47 3 Mesh 8 0 0 0 0 0
30 22 3 Mesh 8 0 0 0 0 0
31 30 3 Mesh 6 0 0 0 0 0
32 32 3 Mesh 7 0 0 0 0 0
33 34 3 Suture 6 0 0 0 0 0
34 35 4 Suture 7 0 0 0 0 0
35 33 4 Suture 8 0 0 0 0 0
36 28 4 Mesh 7 0 0 0 0 0



Table 1: Clinical characteristics of the patients with TAP block and their respective pain levels.
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37 35 4 Mesh 7 0 0 0 0 0
38 40 4 Mesh 7 0 0 0 0 0
39 33 4 Mesh 7 0 0 0 0 0
40 38 4 Mesh 7 0 0 0 0 0
41 34 4 Mesh 6 0 0 0 0 0
42 32 3 Mesh 7 0 0 0 0 0
43 46 3 Mesh 6 0 0 0 0 0
44 21 3 Suture 8 0 0 0 0 0
45 50 3 Mesh 6 0 0 0 0 0
46 49 3 Mesh 6 0 0 0 0 0
47 50 3 Mesh 6 0 0 0 0 0
48 50 3 Mesh 8 0 0 0 0 0
49 18 3 Mesh 6 0 0 0 0 0
50 19 3 Mesh 6 0 0 0 0 0
51 18 3 Mesh 6 0 0 0 0 0
52 18 3 Mesh 6 0 0 0 0 0
53 22 3 Mesh 6 0 0 0 0 0
54 47 3 Mesh 6 0 0 0 0 0
55 30 3 Mesh 7 0 0 0 0 0
56 32 3 Mesh 8 0 0 0 0 0
57 50 3 Mesh 7 0 0 0 0 0
58 35 3 Mesh 8 0 0 0 0 0
59 33 3 Mesh 8 0 0 0 0 0
60 28 3 Mesh 7 0 0 0 0 0
61 18 3 Mesh 8 0 0 0 0 0
62 40 3 Mesh 7 0 0 0 0 0
63 33 3 Mesh 7 0 0 0 0 0
64 38 3 Mesh 7 0 0 0 0 0
65 34 3 Mesh 7 0 0 0 0 0
66 32 3 Mesh 7 0 0 0 0 0
67 46 3 Mesh 7 0 0 0 0 0
68 21 3 Mesh 7 0 0 0 0 0
69 50 3 Mesh 6 0 0 0 0 0
70 50 3 Mesh 8 0 0 0 0 0
71 32 3 Mesh 6 0 0 0 0 0
72 49 4 Mesh 8 0 0 0 0 0
73 33 4 Mesh 6 0 0 0 0 0
74 33 4 Suture 6 0 0 0 0 0
75 35 4 Suture 6 0 0 0 0 0
76 35 3 Suture 6 0 0 0 0 0



tients) reported pain level 0, 8 patients (42%) - level 1 and only 
1 patient reported level 2 according to VAS. 24 hours after the in-
take of 1 tablet of diclofenac 42% of the control group reported 
level 1 pain, 47% - level 2 and 11% (2 patients) describe level 3 
pain symptoms. Further complex statistical analysis cannot be per-
formed as the value of the pain in TAP block patients is 0. When we 
compare the results of the two groups we can conclude that the 
ilio-inguinal approach of the TAP block is far more efficient method 
for analgesia and especially chronic pain management. 

As depicted in these charts, the patients describe higher pain 
levels when treated with diclofenac both 30 minutes and 24 hours 
after intake compared to the TAP block where the patient did not 
experience any pain. It is commendable that the average pain levels 
rise more than three times for 24 hours. Whereas, the pain levels 
after a nerve block stay constant up to a year after the procedure.

Discussion

As from 2010, Hegarty., et al. concluded that in open surgery, 
when applying the Lichtenstein suture technique in nearly 50% of 

Chart 2: Clinical characteristics of the patients of the control 
group and their respective pain levels.

Chart 3: Comparing the pain levels of the patients with TAP 
block (series 1) with the patients from the control group (series 
2) 30 minutes after intake of Diclofenac and block respectively).

Chart 4: Comparing the pain levels of the patients with TAP 
block (series 1) to the patients from the control group (series 2) 
24 hours after intake of Diclofenac and the block respectively).
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№ Age
Type of 
hernia 
repair

VAS pain 
assessment 

before  
treatment

VAS pain 
assessment 

1/2 hour 
after intake

VAS pain 
assessment 
1 day after 

intake
1 18 Mesh 6 0 2
2 19 Mesh 8 0 2
3 18 Mesh 7 0 1
4 18 Mesh 6 0 1
5 47 Mesh 7 1 1
6 22 Mesh 6 1 1
7 30 Mesh 6 1 2
8 32 Mesh 6 0 3
9 34 Mesh 6 1 2
10 35 Suture 6 1 2
11 33 Mesh 7 0 3
12 28 Mesh 7 1 1
13 35 Mesh 6 2 2
14 40 Mesh 6 1 1
15 33 Suture 6 1 2
16 38 Suture 6 0 2
17 34 Mesh 7 0 1
18 32 Mesh 7 0 2
19 46 Mesh 8 0 1

Table 2: Clinical characteristics of the patients of the control 
group and their respective pain levels.



the cases post-operative pain occurred [1]. Other authors such as 
Franneby., et al. Kehlet., et al. and Nienhuijs reported that between 
5-15% of the cases the pain interfered with the patients’ day-to-day 
activities and they developed chronic pain syndrome [1]. During 
surgery, there is a high risk for the ilio-inguinal and ilio-hypogas-
tric nerve. In some cases, even the genital branch of the genito-
femoral nerve could be harmed. In 2015, Smeds., et al. concluded 
that whether team uses suture or a synthetic mesh, there is a high 
chance for harming either the ilio-hypogatric or the ilio-inguinal 
nerve. Moreover, chronic pain syndrome is more often present in 
cases of ilio-inguinal nerve identification than in ilio-hypogastric 
nerve identification (up to 50%) [1].

Another article from Nikkolo., et al. points out that chronic pain 
after inguinal hernia repair is directly correlated with the type and 
amount of material used for the mesh. As the TAP blocks were per-
formed in different hospitals, we could not find a direct correla-
tion between the mesh itself and the developing of chronic pain 
syndrome [2]. 

The International Association for the Study of Pain defines as 
“chronic” every pain that lasts for at least 3months. The pain per-
sists after it can serve its medical function as an alarming symp-
tom and is considered a medical problem in its own right. The 
diagnosis “chronic pain” includes a high number of physical and 
mental symptoms including persistent physical pain, emotional 
disturbance, social isolation and often physical disability [3]. All 
these symptoms interact with one another and overlap, therefore 
forming the “Chronic pain” syndrome. Jacobson and Mariano have 
formed the “biopsychosocial system model” [4]. According to this 
model people are analyzed as living systems consisting of multiple 
levels: from cellular to social. As the symptoms are both physical 
and mental the treatment in many cases includes a wide variety 
of methods including physical, medical and psychological compo-
nents. This is supported by the pain evaluation of our patients, 43 
of which confirmed low levels of pain in the first minutes after the 
procedure. More often than not the aim of chronic pain treatment 
is to reduce the pain to the so called acceptable level, however in 
our research we have proved a method with radical and complete 
results [5].

Another variable of the syndrome is the pain assessment. Pain 
assessment is crucial for pain treatment itself. It includes both 

physical and mental symptoms. In order to evaluate the pain level 
correctly, it is vital to diagnose the pain origin, mechanisms and 
burden. Fillingim., et al. points out that the chronic pain assess-
ment consists of the pain burden and the mechanisms. The pain 
burden is formed by a wide variety of criteria such as pain inten-
sity, perceptual qualities, temporal features and location. It could 
be separately diagnosed via quantitated sensory testing(QST) tech-
nique, genetic examination, etc. (Figure 5). The pain mechanisms 
could be established by using the same markers as the pain bur-
den: location, temporal features and perceptual qualities. 

For visualizing the pain levels different scales are used such as 
VAS (visual analogue scale) or different verbal expressions. 

After careful evaluation of the pain level of the patient, the 
next step is treatment. In time, an “analgesic ladder” has been de-
veloped. It consists of different medications with different effect. 
The first step is via nonsteroidal anti-inflammatory (NSAID) drugs 
such as paracetamol or diclofenac. This drug reduces inflamma-
tion and provides pain-relief effect by inhibiting COX-1 and COX-2 
cyclooxygenase enzymes. It must be noted, however, that NSAID 
hold higher risk of cardio-vascular events. Therefore, they are not 
recommended for patients already diagnosed with cardio-vascular 
diseases or risk factors [7]. If unsuccessful, a second step that in-
cludes opioids is recommended. The administration of exogenous 
opioids reduces the secretion of endogenous opioids and endor-
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Figure 5: Chronic pain assessment [6]. 



phins. However, chronic doses of opioids hide the risk of hyperal-
gesia, tolerance and narcotic addiction [8]. Furthermore, opioids 
such as codeine hide the risk of cardiovascular accidents especially 
in elderly people. 

In our study, we gathered our control group from patient treat-
ment with diclofenac as the risk of addiction and too great. As a 
result, the patients from the control group did not develop any side 
effects, but the NSAID require daily intake as they do not offer a 
lasting effect and often grant only partial pain relief.

A different conventional method for chronic pain management 
is the topical administration of analgesics via plastic or another 
kind of patches. There is a wide variety of herbs, local anesthet-
ics that have uses [9] both in cancer and cancer-free patients. This 
method is considered incredibly potent as it has uses for both vis-
ceral and musculoskeletal chronic pain [10]. It is also believed that 
it has way less side effects to oral analgesics. There is significant 
evidence to support pain relief in cancer patients with herb patch-
es [11]. Derry., et al. published an article on the analgetic effect of 
capsaicin. It proved an efficient method for pain treatment of the 
peripheral nerves.

The final step of the “analgesic ladder” are the adjuvants. They 
include a number of antidepressants and antiepileptic medications 
that are effective in pain relief in certain situations but generally 
have a different aim.

A less used method for chronic pain management is the surgical 
approach. In cases after inguinal hernia repair, resection of the en-
trapped nerves, mesh removal and fixating sutures are all possible 
treatment techniques. It is estimated that the best timing for such 
a procedure is 1 year after the hernia repair [2]. Yet, it is often diffi-
cult to pinpoint the nerves and perform an effective surgery. Amid., 
et al. Vuillemieur., et al. and Starling., et al. all presented different 
techniques for neurectomy of the ilio-inguinal, iliohypogastric and 
genito-femoral nerves [12-14]. 

In 2019, Axman., et al. published a study concerning the advan-
tages of self-gripping mesh in inguinal surgery. Their team con-
cluded that the self-gripping mesh does not change the incidence 
of chronic pain after inguinal hernia surgery [7]. 

A different approach to chronic pain management are the pe-
ripheral nerve blocks. Nerve blocks have been a proven method 

for both intra- and postoperative analgesia [15,16]. They are per-
formed by a local anesthetic near a peripheral nerve via ultrasound 
visualization. However, increasing clinical trials describe the ad-
vantages of nerve blocks in chronic pain management by including 
a long-term corticosteroid alongside the anesthetic. As the focus of 
this trial is the management of chronic pain after an inguinal her-
nia repair surgery, we will concentrate on the approaches of trans-
versus abdominis plane block.

Trans-abdominal plane blocks performed under ultrasound 
control are a highly efficient method for pain treatment. Each of its 
approaches has its applications (Figure 6).

The subcostal TAP block targets the transversus abdominis 
plane in the anterior wall between the xyphoid process and the 
anterosuperior iliac spine. The anesthetic is injected between the 
rectus abdominis and the transversus abdominis muscle. The up-
per subcostal (USC) block is performed as the needle is pointed 
deep into the rectus whereas in the lower subcostal (USC) block 
the needle is pointed in lateral direction. The subcostal TAP blocks 
are most commonly used for laparoscopic cholecystectomy. How-
ever, there are contradictions for the efficiency of erector spinae 
block and subcostal trans-abdominis plane block. The lateral ap-
proach (LAT) targets the transversus abdominis plane compart-
ment between the costal margin and the iliac crest on the anterior 
to midaxillary line. The lateral approach is suggested for Phanner-
stiel incisions as the dermatome that the block covers is T10-L1. It 
has no advantages in laparoscopic abdominal surgery. The posteri-
or approach (POST) targets the triangle of Petit. Later, Hebbard., et 
al. proposed a technique, according to which the puncture sight is 
on the midaxillary line. This approach is easier to master, however 
it has the same effect as the lateral approach. This makes it less 
effective as the posterior TAP block covers more dermatomal seg-
ments and therefore is more effective in postoperative analgesia 
in laparoscopic surgery [17]. The ilio-inguinal (II) TAP blocks are 
performed by injecting anesthetic near the iliac crest lateral to the 
anterior superior iliac spine.

The technique is easy to perform and has a low number of po-
tential side effects - such as contamination followed by inflamma-
tion and sepsis or injury of the peripheral nerve. The results of our 
research show that this approach is highly effective in cases of sur-
gical interventions in the inguinal region and is easy to master [17].
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Figure 6: Approaches for the TAP block.

Development of chronic pain syndrome after inguinal hernia 
repair is a possible long-term surgical complication. Many authors 
have discussed the efficiency of different techniques for chronic 
pain management such as a nerve block or adhering to the classic 
“analgesic ladder” [6]. 

Another benefit of the nerve block is that it is more affordable 
than long-term analgesics therapy. An intervention such as the ilio-
inguinal transabdominal plane block is performed once and gives 
lasting results for at least a year, whereas the classical analgesic 
ladder is time-consuming and not as efficient [2].

Conclusion

Chronic pain syndrome is a serious problem in today’s society. It 
is often observed in patients after inguinal hernia repair. A number 
of methods were found and used for treating this syndrome.

The ilio-inguinal approach of the trans-abdominis plane block is 
an effective method for analgesia in patients with chronic pain syn-
drome after inguinal hernia repair. It is also cost- and time-efficient 
method especially compared to the classical methods for analgesia 
such as using non-steroid anti-inflammatory drugs.
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