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ABSTRACT 

Background: Nociceptive pain is often regarded as the key feature of acute post- operative pain. 

Laparotomy is a major surgical procedure which is associated with substantial post operative 

discomfort and moderate to severe pain postoperatively. Aims: This prospective observational 

study was undertaken to compare the analgesic effect of TAP block and Local infiltration of 

incision site in patients undergoing laparotomy. Materials and Methods: 100 patients of ASAI 

and ASAII undergoing laparotomy were enrolled for the study to receive either TAP block with 

40ml of 0.2% Ropivacaine (20ml on each side) or local infiltration with 40ml of 0.2%  

Ropivacaine around the wound. Patient’s VAS score, requirement for rescue analgesia, 

hemodynamic parameters and any side effects were noted for 48 hours. Results: Patients 

receiving TAP block had significantly lower VAS scores and requirement for rescue analgesia. 

However the hemodynamic parameters and side effects were comparable between the 2 groups. 

Conclusion: TAP block is significantly better for analgesia in patients undergoing laparotomy 

compared to local infiltration in the setting of a multimodal analgesic regimen without increasing 

the side effects. 

Keywords:  TAP block, local infiltration, laparotomy, Ropivacaine, Analgesia. 

INTRODUCTION  

Nociceptive pain is often regarded as the key feature of acute post- operative pain.(1) 

Laparotomy is a major surgical procedure which is associated with substantial post operative 
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discomfort and moderate to severe pain for 48 hours post- operatively. Post-operative pain 

management is of great importance in avoiding various complications such as venous 

thromboembolism, respiratory complications and prolonged hospital stay. Post- operative 

analgesia facilitates early ambulation and prevents post- op morbidity.(2) Multimodal approach 

is preferred over single mode analgesia as it provides better pain control in the post-op period.  

Abdominal field blocks have been extensively used for pain management following major 

abdominal surgeries such as laparotomy and appendicectomies. (3) Transversus abdominis plane 

(TAP) block was first described by Kuppuvelumaniet.al in 1993 and introduced by Rafi (4) in 

anaesthetic practice in 2001. It is widely practised peripheral nerve block utilized to anaesthetize 

the somatic nerves supplying the anterior abdominal wall by depositing local anaesthetic in 

neuromuscular plane between the internal oblique and the tranversus abdominis muscle layer. 

TAP block has been widely used as an effective technique to reduce postoperative pain in open 

lower abdominal surgeries.(5) Meanwhile, local anesthetic infiltration (LAI) is also commonly 

used as a traditional method. It improves post-op analgesia quality and shows an opioid sparing 

effect. Advantages of Local wound infiltration are safety, simplicity and enhanced post operative 

analgesia especially during mobilization. (6) 

Acute Pain Impacts Patients’ Lives: 
Negative effects of inadequate acute pain management include: 

 Increased hospital stay or more frequent readmissions 

 Reduced quality of life (QOL) 

 Impaired physical function 

 Decreased functional recovery 

 Increased complications 

 Impaired sleep 

      IF ACUTE POST OPERATIVE PAIN IS NOT ADDRESSED IT CAN LEAD TO 

CHRONIC PAIN. 

We undertook this study to compare TAP block with local anaesthetic infiltration of 

incision site for post-op analgesia in patients undergoing laparotomy.  

 

AIMS AND OBJECTIVES 

1) Degree of post op pain relief via VAS score (visual analogue score) ( time frame:48 

hours)  

2) Duration of postoperative analgesia 

3) Time of request for first rescue analgesia 

4) Haemodynamic parameters 

5) To observe side effects for 48 hours. 
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ANATOMY 

The transverses abdominis plane is a fascial plane between the internal oblique muscle and 

transverses abdominis muscle .The posterior aponeurosis of the transverses abdominis muscle 

and internal oblique muscle fuse and attach to the thoracolumbar fascia. In the TAP the 

intercostals, subcostal and L1 segemental nerves communicate to form theupper and lower TAP 

plexuses which innervate the anterolateral abdominal wall including the Parietal  peritoneum. 

 
 
Fig1: A schematic illustration of cross section at L4 level showing the detailed descriptions of the three layered model of the 

thoracolumbar fascia and its sub layers. 

 
TRANSVERSUS ABDOMINUS PLANE BLOCK 

TAP block is a novel approach of injecting local anesthesia into the plane between internal 

oblique and transverses abdominis muscle thus giving pain relief. 

BLIND TECHNIQUE: It aims at the lumbar triangle of Petit which is bounded superiorly by 

costal margin, inferiorly by iliac crest, anteriorly by the external oblique muscle and posteriorly 

by the latissimus dorsi. There is a feeling of double pops as the needle traverses the external 

oblique and internal oblique muscles which signify the correct location of needle. 
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ULTRASOUND GUIDED TAP: 

 An USG guided TAP was first described in 2007 by Hebbard et al. USG fascilitates easy needle 

visualization .a hyperechoic layer created by injection of local anesthetic is also easily 

visualized. . In USG block there is correct deposition under vision and we get adequate block 

with lower dose of the drug. 
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FIGURE 7. Patient and transducer position for different TAP nerve block approaches: subcostal (A), lateral (B),anterior (C), and posterior(D) 

 

SUBCOSTAL TAP BLOCK: Place the transducer lateral to the xiphoid process, alongside the 

lower margin of the rib cage as medial and cranial as possible. Identify the fascial plane between 

the rectus abdominis (RA) sheath and the transversus abdominis muscle. A total of 20ml 

Ropivacaine 0.2% is given between the TA and rectus abdominis on each side. The subcostal 

TAP provides analgesia to the anterior abdomen above the umbilicus. 

 

LATERAL TAP: Place the transducer in a transverse orientation over the mid-axillaryline at the 

mid-point between the subcostal margin and the iliac crest.Identify the three layers of the 

abdominal wall muscles: external oblique, internal oblique, and thetransversus abdominis 

muscles. Insert the needle in-plane from anterior to posterior. .A total of 20ml Ropivacaine 0.2% 
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is given between the TA and rectus abdominis on each side. The lateral TAP provides analgesia 

to the anterior abdomen below the umbilicus. 

 

POSTERIOR TAP BLOCK:   With the posterior approach, local anesthetic is injected in the 

most posterior aspect (end) of the TAP, just next to the quadrateslumborum muscle.Position the 

patient in the lateral decubitus position.Place the transducer in an axial orientation over the 

midaxillary line and scan posteriorly following thefascial plane between the internal oblique and 

transversus abdominis muscles.Insert the needle in the midaxillary line and advance the needle 

tip posteriorly until it reachesthe end of the TAP. A total of 20ml Ropivacaine 0.2% is given 

between the TA and rectus abdominis on each side. The posterior TAP provides  extended 

analgesia compared to lateral TAP block,additionally anesthetizing the alteral and some of the 

posterior abdominal wall. 

ANTERIOR TAP /ILLIOINGUINAL ILLIOHYPOGASTRIC BLOCK: Place the 

transducer in an oblique orientation with the lateral edge on top of the anterior superior iliacspine 

(ASIS) and the medial edge pointing toward the umbilicus. Apply pressure and heel/tilt 

maneuver to identify the three muscle layers of the anterior abdominal wall: EO,IO, TA. Insert 

the needle in-plane, from lateral to medial and advance the needle tip until it is placed between 

the internal oblique and transversus abdominis muscle. Either in-plane (A) or out-of-plane (B) 

needle insertions can be used. . A total of 20ml Ropivacaine 0.2% is given between the TA and 

rectus abdominis on each side. 

 

LAI ( LOCAL ANESTHETIC INFILTRATION) 

It is important to ensure that all layers of the surgical incision are infiltrated under direct 

visualization in a controlled and meticulous manner. It is best to infiltrate with a 22-gauge, 1.5-

inch needle. The needle is inserted approximately 0.5 to 1 cm into the tissue plane (e.g., 

peritoneal, musculofascial, or subdermal planes), and local anesthetic solution is injected while 

slowly withdrawing the needle, which should reduce the risk of intravascular injection. Proper 

infiltration technique involves using a continuous motion fanning technique (commonly referred 

to as a “moving needle technique”.       
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MATERIALS AND METHODS 

This prospective observational study was undertaken at SMHS hospital, an associated hospital of 

GMC Srinagar to compare the analgesic effect of TAP block and Local infiltration of incision 

site in patients undergoing laparotomy. 100 patients undergoing laparotomy were enrolled for the 

study to receive either TAP block or LAI after taking informed written consent in all the patients. 

INCLUSION CRITERIA 

 Age 18 – 65 years 

 Weight 50 to 75kgs 

 ASAI and ASAII 

 Patients  Undergoing laparotomy 

EXCLUSION CRITERIA 

 Patient refusal 

 Patients having ASA>II 

 Patients with known hypersensitivity to local anaesthetic 

 

The patients were classified into two categories: Group A and B comprised of 50 patients each. 

The preoperative hemodynamic parameters were recorded. Group A received TAP block with 

40ml of 0.2% Ropivacaine (20ml on each side) while Group B received LAI (Local anaesthetic 

infiltration)   with 40ml of 0.2% Ropivacaine around the wound. 

Postop assessment: 

      All the patients were observed for 1 hour post administering the block to ensure 

cardiopulmonary stability and any side effects like PONV. Serial measurements of HR, BP, 

SPO2 were taken every 5 mins for first 30 minutes and then every 10 minutes until 1 hour post 

procedure. Patient’s VAS score (Visual Analog scale) was assessed at 0 hour1,3,6,9,12,18,24,36 
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and 48 hours. Duration of analgesia, requirement for rescue analgesia and any side effects were 

noted for 48 hours. .  Inj. Paracetamol 1gm IV infusion was used as rescue analgesia.  

 

Statistical analysis: 

The continuous variables were expressed as Mean and SD .The categorical variables were 

expressed as frequencies and percentages. Graphically the data was presented by bar and line 

diagrams. Student’s independent t-test was employed for comparing   continuous variables, Chi 

square test and Fisher’s exact test was applied for categorical variables. A P value of less than 

0.05 was considered significant. 

Conflict of interest: nil 

Funding: nil 

 

RESULTS 

Results: 

Study population was comparable with regard to age, sex, weight and ASA class and duration of 

surgery (Table 1). 
                                             Tabe.1: Demographic profile of the study population:- 

 

variables Group A 

N=50 

Group B 

N=50 

P Value Remarks 

Age (years) 43.5±15.254 39.9±13.316 0.648 NS 

Gender M/F 32/18 34/16 0.73 NS 

Weight 61.50±8.89 62.67±10.74 0.82 NS 

ASA I/II 39/11 37/13 0.431 NS 

Duration of surgery  47.50±11.92 45.80±10.93 0.462 Ns  

NS-not significant 

The mean values of pre- operative changes in heart rate, MAP and  SPO2 at different time 

intervals among two groups were statistically not significant with a p value of >0.05 (Table 2). 
                                                                               Table -2:- Pre Operative Vitals 

 

Vitals Group Mean±SD P-value Remarks 

HR (bpm) A 74.30±3.541  

0.145 

 

NS 

B 76.40±4.122 

MAP (mmHg) A 95.56±6.07  

0.07 

 

NS 

B 94.87±5.65 

SPO2 A 95.15±0.745  

0.711 

 

NS 

B 95.05±0.826 

NS-not significant 
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The post-operative heart rate between two groups at different intervals of time postoperatively 

does not show any statistical difference (p= 0.064) (Table 3). 

 

Table 3: Comparison of postoperative HR (beats/min) in two groups at various intervals of time 

Time Interval 

Group A Group  B 

P-value 

Mean SD Mean SD 

0 Hour 86.37 6.03 84.57 5.16 0.114 

1 Hour 85.54 5.06 84.17 4.24 0.152 

3 Hour 84.76 5.83 82.59 5.13 0.073 

6 Hour 82.61 5.28 81.04 4.27 0.110 

9 Hour 85.06 5.20 82.93 5.27 0.064 

12 Hour 83.74 5.98 81.39 5.18 0.061 

18 Hour 81.19 6.46 79.15 4.68 0.079 

24 Hour 83.35 5.58 81.07 5.12 0.058 

36 Hour 79.57 6.52 77.39 5.12 0.069 

48 Hour 77.87 6.85 76.09 5.25 0.153 

The mean arterial pressure between the two groups at different intervals of time postoperatively 

does not show statistical difference (p=0.540) (Table 4). 

 

Table 4: Comparison of postoperative MAP (mmHg) in two groups at various intervals of time 

Time Interval 

Group A Group  B 

P-value 

Mean SD Mean SD 

0 Hour 98.90 6.32 97.67 6.04 0.320 

1 Hour 98.23 7.08 96.99 6.23 0.359 

3 Hour 97.26 7.52 95.91 6.65 0.348 

6 Hour 95.65 7.23 94.77 6.26 0.523 

9 Hour 96.00 6.31 95.23 6.87 0.562 

12 Hour 94.45 6.69 93.65 6.28 0.540 

18 Hour 97.64 6.25 97.22 6.80 0.752 

24 Hour 98.32 6.06 97.30 6.42 0.415 

36 Hour 95.01 6.14 94.68 6.13 0.787 

48 Hour 94.33 6.25 93.54 6.24 0.526 

The oxygen saturation between the two groups at different intervals of time postoperatively does 

not show statistical difference (p=0.207) (Fig 1). 
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Fig 1. 

On comparison between two groups based on VAS pain score postoperatively at 0, 1, 3, 6, 9, 18, 

24, 36 and 48 hours. The VAS pain scores between two groups shows significant difference 

(p<0.001).The overall VAS score in group A was lower than in group B (Fig 2). 

 

Fig 2. 

The duration of analgesia ranged from 6 to 12 hours with a mean of 8.5±1.20 hours in 

group A, and 4-6 hours with a mean of 5.0±0.80 hours in group B. the statistical difference 

was significant among the study groups (p value 0.001) (Fig 3). 
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Fig 3. 

The post operative adverse effects observed among the two study when compared statistically, 

the results were found not significant with a p value of >0.05 (Fig 4). 

 
Fig 4. 
 

 DISCUSSION 

Multimodal analgesia reduces mortality, costs and hospital stay in patients undergoing 

abdominal surgeries like laparotomies. (7) Abdominal wall invasion is the major origin of pain 

experienced by patients after abdominal surgeries. USG guided peripheral nerve blocks have 

been used more frequently to produce analgesia and anesthesia for surgeries involving the 

thorax, abdomen and upper and lower extremities. (8) USG guided blocks enable 

anesthesiologists to reliably inject local aesthetic at a target location with decreased risk of 

needle trauma to the nerve and surrounding structures. The  present study compared TAP block 

and LAI in patients undergoing laparotomy with regard to hemodynamic parameters, duration of 

analgesia, VAS scores and any side effects. (9-11)                          

In our study the mean duration of analgesia for TAP block was 8.5 hours (6 – 12 hours) and for 

LAI it was 5 hours (4- 6 hours) with p value <0.005 which shows statistically significant 

difference. 

In our study pain was assessed using VAS (Visual Analog Scale).TAP block had lower VAS 

pain scores at rest and on movement in the first 48 hours postoperatively, but no significant 
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difference was found at 1 hour compared with wound infiltration. Our findings indicated that 

local anaesthetic wound infiltration may provide brief pain relief for less than 8 hour after 

surgery.  Wound infiltration only decrease immediate postoperative pain scores (in PACU or 

within several hours postoperatively) .Patient’s satisfaction scores were lower in wound 

infiltration than in TAP block. In both the groups HR, MAP, and oxygen saturation were 

monitored postoperatively. There was no significant difference in the hemodynamic parameters 

in both the groups. Rescue analgesia was provided if the VAS score was equal to or more than 4. 

Inj. Paracetamol 1gm IV infusion was used as rescue analgesia.Patients who received TAP block 

required significant less cumulative analgesia than those who received wound infiltration  at 12 

hours,24 hours, and 48 hours. The PONV incidence and sedation scores were not significant 

difference between TAP block and wound infiltration in most included studies. Furthermore, no 

serious complications were reported following two groups . TAP block is a less invasive method, 

but it is not without risk. With or without ultrasound guidance, reports of liver, bowl, nerve 

injuries and intraperitoneal and intravascular injection following TAP block have recently 

emerged. (12-14)  Given the paucity of case reports about serious complications and popularity 

of TAP block, the incidence of catastrophic complications seem extremely small. In our study 

TAP block showed more benefits from rest pain scores at 24 hour postoperatively, but no 

significant benefits were found at 1 postoperatively. We also found that TAP block performed at 

the end of surgery seems to provide marginally more effective pain relief than that performed 

before incision at 24 hour postoperatively. 

CONCLUSION 

In conclusion, TAP block appeared to be superior to local anaesthetic wound infiltration with 

respect to postoperative analgesia in the setting of a multimodal analgesic regimen. Patients 

receiving TAP block had significantly lower VAS scores and requirement for rescue analgesia in 

the first 48 hours. The mean duration of analgesia for TAP block was 8.5 hours and for LAI it 

was 5 hours. However the hemodynamic parameters and side effects were comparable between 

the two groups. 
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