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ABSTRACT
Background & Objective: Transversus abdominis plane (TAP) block has been shown to provide 
good postoperative pain relief following various abdominal and inguinal surgeries. We evaluated the 
effectiveness of ultrasound guided TAP block against conventional local anesthetic wound infiltration for 
better postoperative analgesia in patients undergoing inguinal hernia repair.

Methodology:  This prospective randomized controlled study was conducted after approval from ethical 
review board. A total of 100 adult male patients, American Society of Anesthesiologists (ASA) physical 
status 1 or 2 were randomized either to Group I (TAP) (n = 50) receiving ultrasound guided TAP block 
with 0.5% bupivacaine 1.5 mg/kg or Group II (LAI) (n = 50) receiving similar dose as conventional 
local anesthetic wound infiltration. Inj. tramadol was used as rescue analgesic if needed. Pain score was 
recorded by visual analogue scale (VAS) on emergence, then 2 hourly for 8 hours followed by 4 hourly for 
24 hours postoperatively. Mean pain score, total dose of rescue analgesic/24 hours and procedure related 
complications, including postoperative nausea / vomiting, were recorded.

Results: There was no significant difference between the baseline characteristics of both groups. Mean 
pain scores in Group I (TAP) and II (LAI) were 2.1 ± 1.2 and 4.8 ± 1.5 respectively (P < 0.001) and 
corresponding opiate requirement was significantly less in Group I (TAP) 17.2 ± 68.4 mg of tramadol vs 
136.4 ± 86.3mg of tramadol in Group II (LAI) (P < 0.001). Nausea / vomiting were observed in 21.7 vs. 
78.3% of patients in Group I (TAP) and Group II (LAI) respectively. No procedure related complications 
were noted in any patient.

Conclusion: Ultrasound guided TAP block is found to be safe and an effective modality of providing 
postoperative analgesia with significantly less post-operative nausea vomiting and opiate requirement 
when compared to local anesthetic wound infiltration.
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INTRODUCTION
Pain is the most common symptom to compel 
a patient to seek medical opinion. To alleviate 
postoperative pain is the responsibility of primary 
care team to make the patient comfortable and to 
decrease the morbidities associated with prolong 

hospital stay or prevent it from converting into 
chronic pain.1

Pain was labeled as the “fifth vital sign” by American 
Pain Society in 1995.2,3 Around 40-60% patients 
experience moderate to severe postoperative pain 
costing 100 billion dollars in American health care 
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system each year.4-5

Local anesthetic infiltration at the site of surgery has 
been one of the most commonly used modality for 
postoperative pain relief.6 It has evolved technically 
into the nerve blocks with more defined anatomical 
localization and relatively precise infiltration. It may 
relieve postoperative pain for up to 24 hours.7

Transversus abdominis plane (TAP) block is 
a regional anesthesia technique that provides 
analgesia by blocking neural afferents to the 
parietal peritoneum, skin and muscles of the 
anterior abdominal wall.8 It involves blocking T6-
L1 mid/lower thoracic and upper lumbar spinal 
[ilioinguinal (IIN) / illiohypogastric (IHN)] nerves 
travelling in the plane between internal oblique 
and transversus abdominis muscle. 

Traditional landmark approach (i.e. triangle of Petit) 
of TAP block was first described by Kuppuvelumani 
et al.9 in 1993 while formally documented by Rafi 
in 2001.10 Hebbard et al. in 2007 subsequently 
described an ultrasound-guided approach to the 
TAP block.11 It has been found to be an effective 
and safe postoperative adjunct analgesia technique 
in a variety of general, gynecological, urological , 
plastic  and pediatric surgeries.12,13,14,15,16

Our literature search did not reveal any study on 
the use of TAP block for post-operative analgesia 
in Pakistan although there was one case report 
on its use for surgery in a high risk patient.17 
The objective of this study was to determine the 
effectiveness of ultrasound guided transversus 
abdominis plane (TAP) block in comparison to 
conventional local anesthetic infiltration (LAI) 
technique in postoperative pain management after 
lower abdominal surgery.

METHODOlOgy
This randomized controlled study (RCT) was carried 
out over a period of six months from June 2014 
to Dec 2014 in Anesthesia department of PIMS, 
a tertiary care hospital in Islamabad where 500 
inguinal herniorhapphies are performed annually. 
WHO sample size calculator was used for sample 
size calculation with 95% confidence interval and 
absolute precision of 0.09. Calculated sample size 
(n) was 97.4 After due approval from ethical review 
board and written consent, 100 male patients (female 
were excluded to control the confounding factor as 
male to female ratio in inguinal hernia is 10:1 and 
even very few report to hospital in our society) with 
ASA (American Society of Anesthesiologist) physical 
status of I-II, 12 to 80 yrs of age with diagnosis 

of inguinal hernia, planned for unilateral repair 
were included in the study. All the patients, fasting 
< 6 hours, coagulopathies, renal insufficiency, 
congestive heart failure, contraindications to local 
anesthetic, chronic opioid dependence, drug 
addictions and BMI >30 kg/m 2 were excluded. 
Patients were divided into two groups, randomized 
by lottery method. Group I received ultrasound 
guided TAP block and Group II received local 
anesthetic wound infiltration, 50 patients in each 
group. For the purpose of study and to control 
confounding factors all patients underwent general 
anesthesia, co-induction with 1mg of Midazolam, 
1.5 µg/kg of Fentanyl and Propofol 2-2.5 mg/
kg intravenously and maintained with inhaled 
anesthetics (Sevoflurane) in 50 % oxygen with air. 
Airway was maintained with Laryngeal Mask Airway 
(LMA) and mechanical ventilation was continued 
on Continuous mandatory ventilation (CMV) mode. 
Morphine 0.1 mg/kg was given before incision. 
1gm infusion paracetamol with diclofenac 75 mg 
intravenous was given per-operatively. 

Group I patients received ultrasound guided TAP 
block immediately after completion of procedure 
with 1.5 mg/kg of 0.5% Bupivacaine. TAP block was 
done under ultrasound guidance with “Fazone CB” 
by Fujifilm using linear probe (7-12 MHz) oriented 
transversely to the anterolateral abdominal wall 
where the three muscle layers were most distinct. 
Probe was then moved postero-laterally towards the 
mid-axillary line just superior to iliac crest (triangle 
of Petit) after recognizing the plane between 
internal oblique and transversus abdominis muscle. 
The 25 G spinal needle was used as block needle, 
introduced anteriorly via in-plane approach, 
advanced under ultrasound visualization. Drug was 
injected; hypo-echoic deposition of injectate with 
hydro-dissection of transversus abdominis plane 
confirmed the placement.

While Group II patients received the similar dose 
as local anesthetic wound infiltration achieved by 
injecting local anesthetic in and around the wound 
margins using 20 ml syringe with 25 G needle. 
There was only one operator for the Tap block 
while surgeons were responsible for the Local 
anesthetic infiltration (LAI) in Group II. Patients 
were assessed for pain in recovery area (PACU) 
as soon they became conscious and then 2 hourly 
for next 8 hours and then 4 hourly up to 24 hours 
in wards. Pain score was calculated by Visual 
analogue scale (VAS) used as scale of 1–10 cm.  For 
descriptive purpose and rescue analgesia, score 
of 0 was taken as no pain, < 3 was considered as 
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minimal pain requiring no rescue analgesia, 3.1 – 6 
was considered as moderate pain while 6.1-10 as 
severe pain and was treated with opiate as rescue 
analgesia. Average pain score of 24 hours was 
calculated for individual patient and then used in 
statistical analysis. Paracetamol 15 mg/kg 6 hourly 
and Diclofenac 1 mg/kg 12 hourly was given as 
intravenous infusion to all patients in both groups. 
Tramadol was used as a recuse analgesia. Tramadol 
was given in incremental doses of 20 mg every 10 
min up to maximum 250 mg/hour and 400 mg / 24 
hours in patients with moderate and severe pain. 
Total dose was considered mild, moderate and high 
when up to 100mg, 100-300 mg and greater than 
300 mg respectively. Mean pain score and mean 
opiate dose requirement were calculated in both 
groups. Frequency of being nauseated or active 
vomiting was monitored in both groups. Patients 
were also monitored for any procedure (TAP & LAI) 
related complications.  Chi square test was used for 
qualitative variables while Independent samples 
t- test was used to compare means. P value of less 
than or equal to 0.05 was considered statistically 
significant. Data were analyzed with the help of 
statistical software SPSS Ver.15.0.

RESUlTS
Total 100 patients were included in the study, 
divided into two groups. Both groups had 50 
patients in each. Mean age in Group I and Group II 
were 52.80 ± 15.27 years and 47.30 ± 15.26 years 
respectively (P = 0.075). Weight and ASA scores 
were also not statistically significant between two 
groups as shown in Table 1.  In Group I (n =50)  
92% (46) patients had minimal pain, 6% (3) patients 
had moderate pain and only 2% (1) patient had the 
severe pain when compared to 16% (8), 78% (39) 
and 6% (3) in group 2 respectively as shown in 
detail in Table 2.

Mean pain score (VAS) in Group I was 2.14 ± 1.24 
while in Group 2 4.88 ± 1.54 (P < 0.001). Moderate 
doses of opiates were required in patients with 
VAS score of 3 - 6 and higher doses required with 
VAS score of 6.1-10 as Table 2. Mean opiate dose 
requirement over 24hrs was also significantly low 
in Group I compared to Group II as shown in Table 
3. 

PONV was seen in 21.7% (10) patient in Group I 
and 78.3% (36) in Group II (P < 0.001). No other 
procedure related complications were seen in any 
group.

Table 1:  Patient demographic data

Parameter
Group I

TAP Block
N = 50

Group II
LAI

N = 50
P-Value

Age (Years) (Mean ± SD) 52.8 ± 15.2 47.3 ± 15.2 0.075
Weight (Kg) (Mean ± SD) 78.8 ± 10.6 81.8 ± 9.8 0.136
ASA
              I
              II

66 % (33)
34 % (17)

74 % (37)
26 % (13)

0.383

Table 2: Pain score and corresponding opiate dose required. Data given as n (%)

Group Visual analogue scale (VAS)

Tramadol dose requirement

Total
no dose required

20-100 mg 
(minimal 
doses)

>100-300 mg 
(moderate 

doses)

> 300 mg 
(high dose)

Group I 

(TAP)

< 3  (mild) 46 (92.0) 0 0 0 46 (92.0)

3.1–6 (moderate) 0 1(2.0) 2 (4.0) 0 3 (6.0)

6.1-10 (severe) 0 0 0 1(2.0) 1(2.0)

Total 46 (92.0) 1(2.0) 2 (4.0) 1(2.0) 50 (100.0)

Group II

(LAI)

< 3 (mild) 8 (16.0) 0 0 0 8 (16.0)

3.1–6 (moderate) 0 2 (4.0) 37 (74.0) 0 39 (78.0)

6.1-10 (severe) 0 0 0 3 (6.0) 3 (6.0)

Total 8 (16.0) 2 (4.0) 37 (74.0) 3 (6.0) 50 (100.0)
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DISCUSSION
TAP block has recently seen a great interest as 
an effective means of managing postoperative 
pain especially in lower abdominal surgeries and 
decreasing postoperative opioid requirement.18 
Pain has become a concern by all the specialties 
as it increases the length of stay of the patient in 
hospital and increases morbidity due to prolonged 
stay, immobilization, and psychological effects and 
nonetheless increased financial burden on healthcare 
system. Many pain management modalities such as 
LAI,12 epidural analgesia,19 peripheral nerve block,20 
intravenous patient-controlled analgesia21 and TAP 
block have been used for this purpose.22,23 Recent 
implication of different imaging modalities to pain 
management procedures has brought sophistication 
to conventional TAP block. Ultrasound guided TAP 
block is more and more commonly being used in 
lower abdominal surgeries and is described as an 
effective technique for reducing postoperative pain 
and morphine consumption after lower abdominal 
surgery.20,24,25 Meanwhile, LAI is a convenient 
postoperative analgesia method, which has been 
widely performed.26

Postoperative pain alleviation in terms of mean 
visual analogue scale (VAS) pain score and decrease 
in requirement of mean opioid dose was evaluated 
in both groups in our study. We found significantly 
lower pain scores in the TAP group in first 24 hours 
postoperatively. The results of our study are 
consistent with the observations by other studies 
in context of analgesia after inguinal hernia repair 
following TAP block when used in direct comparison 
with local anesthetic infiltration,24 adjunct to local 
anesthetic,27 IIN / IHN block or used with conscious 
sedation for ambulatory inguinal hernia repair;28,29,30 
furthermore TAP block studies for other lower 
abdominal procedures also showed reduced pain 
scores  when compared to LAI.14,26,27,31 

Innervation of the anterolateral abdominal wall 
arises from intercostal nerves (T7-T11), the subcostal 
nerve (T12), and the IHN and IIN (L1). These nerves 
travel in transversus abdominis plane in their course 

Table 3: Mean pain score and opiate requirement in 24 hours

Outcome Pain intervention N Mean Std. Deviation P-value

Pain score
Group I (TAP) 50 2.1 1.24

< 0.001
Group II (LAI) 50 4.8 1.54

Tramadol dose used in 24 hrs (mg)
Group I (TAP) 50 17.2 68.45

< 0.001Group II (LAI) 50 136.4 86.34

of distribution. The IIN (L1) communicates with the 
IHN in TAP near the anterior part of the iliac crest.  
It supplies the upper and medial part of the thigh 
and part of the skin covering the genitalia. The IHN 
supplies the skin over the inguinal region.32 These 
nerves are anesthetized when bathed with local 
anesthetic injected in the plane between internal 
oblique muscle and transversus abdominis muscle 
under visualization.

TAP block reduced postoperative morphine 
requirement and associated side effects that may be 
detrimental to patient’s recovery.33 It also reduced 
the overall post-operative nausea and vomiting 
(PONV) when compared to LAI group, may be 
due to decrease opiates consumption. Similar 
results are seen in other studies reducing both 
24hrs postoperative morphine requirements and 
PONV.28,34,35

No complications related to TAP block were 
observed; however, TAP block associated known 
complications are block failure, vascular injury, 
abdominal visceral and nerve injuries.36 With 
Ultrasound-guided TAP block Transversus 
abdominis plane is well located and control of 
needle and deposition of drug is well guided 
under imaging as a result lower complications and 
clinically significant results are seen.

Our study was limited by small sample size, specific 
gender and a specific procedure. The pain score 
observation is limited up to 24 hours post-surgery. 
As to our best knowledge this is the first study on 
TAP block from our country. It may serve as a pilot 
test for further studies. Furthermore Ultrasound 
guided TAP block is bit time consuming and operator 
skill dependent and has more financial impacts 
than the cheap, quick and simple local anesthetic 
wound infiltration for which its suitability has to 
be justified especially in our already stretched out 
health system.

CONClUSION
In our experience ultrasound guided TAP block 
was found to be a better modality for postoperative 
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analgesia in inguinal hernia repair. We observed 
major benefit with TAP block in terms of significantly 
decreased overall opiate requirement and associated 
PONV. Our results are comparable to many studies 
but some studies are also there with inconsistent 
results to this observation; perhaps large RCT’s 
may help.
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