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Abstract 
Background: Inguinal hernia repair is a common surgical procedure often associated with moderate 
postoperative pain. Effective pain management is crucial for optimizing patient recovery and minimizing 
opioid-related side effects.  
Aim: To assess analgesic effect between patients receiving ultrasound-guided TAP block and those receiving 
conventional analgesia. Document the opioid consumption in both groups, time to administer post-operative 
analgesics for 24 hours and any adverse event.  
Methods: After ethical approval a prospective observational study was conducted on 90 patients aged 18-60 
years, in ASA I-III, undergoing elective unilateral open inguinal hernia repair under spinal anaesthesia. In 
Group T lateral TAP block was administered by USG using a combination of 30ml of 0.25% bupivacaine with 2 
ml (8 mg) dexamethasone, total 32 ml volume. And for the conventional analgesia technique Group C, 100 mg 
of tramadol in 100 ml of normal saline was administered after the regression of the T10-T12 level of spinal 
anaesthesia. Pain scores were assessed at 2, 6, 12, and 24 hours postoperatively using the Visual Analog Scale 
(VAS).  
Results: Mean VAS score at rest in Group T was 0.6 ± 0.91, while in Group C it was significantly higher at 
2.77±1.11 (P <0.0001) at 6 hours. Within the first 6 hours postoperatively, only 1 patient in Group T required 
tramadol compared to 28 patients in Group C (p- <0.0001).  Additionally, total postoperative opioid 
consumption was lower in the TAP block group (37.77±67.62 mg) compared to Group C (95.56±55.59 mg) (p 
<0.0001). No major complications were observed in either group.  
Conclusion: Ultrasound-guided TAP block is an effective postoperative analgesia technique for inguinal hernia 
repair, providing superior pain relief, reducing opioid consumption, and minimizing adverse effects compared to 
conventional intravenous analgesia. These findings support the use of TAP block as part of a multimodal 
analgesic approach in postoperative pain management. 
Keywords: TAP (Transverse Abdominis Plane) Block, Inguinal Hernia, Post-Operative Analgesia, USG (Ultra-
sonography). 
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Introduction 

Inguinal hernia repair is frequently performed day 
care procedure [1] which is associated with 50 -
60% of the incidence of moderate postoperative 
pain [2]. Effective pain management is essential for 
optimizing patient recovery, minimizing 
complications, and enhancing overall patient 
satisfaction. Traditionally, postoperative analgesia 
has relied heavily on systemic opioids, which, 
despite their effectiveness, are associated with a 
range of adverse effects such as nausea, vomiting, 

constipation, and the potential for dependence. 
Regional anesthesia techniques have gained 
popularity as they offer targeted pain relief with a 
lower risk of systemic side effects. The transversus 
abdominis plane (TAP) block, a regional analgesia 
technique, involves the injection of local anesthetic 
into the plane between the internal oblique and 
transversus abdominis muscles. This method 
targets the sensory nerves of the anterior abdominal 
wall for various abdominal surgeries, including 
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inguinal hernia repair; etc. for post-operative 
analgesia. Initially performed as a landmark-guided 
technique, it has evolved in recent years to an 
ultrasound guided technique, being widely utilized 
due to its technical simplicity as part of a 
multimodal regime for post-operative analgesia 
following a variety of surgical procedures, such as 
abdominal hernia, laparoscopic surgeries, cesarean 
section, abdominal hysterectomy and for stoma 
procedure surgery with a satisfactory duration of 
analgesic action for up to 24 hours.[13] With 
experience, Ultrasound guidance has significantly 
enhanced the precision and safety of regional 
analgesia. By allowing real-time visualization of 
anatomical structures and needle placement, 
ultrasound-guided TAP block can ensure accurate 
delivery of local anesthetic, thereby it can reduce 
the risk of complications associated with the block. 

The primary aim of this dissertation was to evaluate 
the efficacy of ultrasound-guided TAP block for 
postoperative analgesia in patients undergoing 
inguinal hernia repair.  

By systematically reviewing existing literature and 
conducting a comprehensive clinical study, this 
research seeks to determine that the TAP block can 
reduce postoperative pain and opioid consumption 
in this patient population comparing with 
conventional intravenous analgesic drug. 
Additionally, the study explored the potential 
benefits and limitations of these technique, 
contributing to the body of knowledge that informs 
best practices in postoperative pain management at 
our tertiary care hospital.  

With the growing adoption of the TAP block, its 
efficacy specifically for postoperative pain relief in 
inguinal hernia repair requires further evaluation at 
our tertiary care institute. This study aimed to 
evaluate the post-operative analgesic effects of 
ultrasound-guided TAP block compared to 
conventional intravenous analgesia technique used 
in our tertiary care hospital in patients undergoing 
inguinal hernia surgery. The findings will 
contribute to the body of knowledge that informs 
best practices in postoperative pain management 
and can lead to improved patient outcomes at our 
institute. This investigation is particularly pertinent 
in the current healthcare landscape, where there is a 
growing emphasis on multimodal analgesia and 
enhanced recovery protocols. 

Goal and Objectives 

Goal: Aim of this study is to assess analgesic effect 
between patients receiving ultrasound-guided TAP 
block and those receiving conventional analgesia. 

Primary Objective: To assess the quality of 
analgesia by pain scoring system after using these 
techniques. 

Secondary Objective: To assess the opioid 
consumption in both groups postoperatively, time 
to administer post-operative analgesic and total 
post-operative analgesic requirement for 24 hours 
and to document any adverse event with these 
techniques. 

Material and Method 

After receiving institutional ethical committee 
approval and obtaining written informed consent 
from the patients, a prospective observational study 
was initiated. Patients under American Society of 
Anesthesiologists (ASA) physical status I to III, 
aged 18-60 years, who were undergoing elective 
unilateral open inguinal hernia repair under spinal 
anaesthesia without additives with written consent 
were enrolled in the study. Patients with BMI>30, 
multiple hernia repairs, bilateral inguinal hernias, 
obstructed and strangulated hernias, or recurrent 
hernias were excluded from the study. 

The sample size was calculated using the EPI 
sample size calculator, based on a study by 
Madangopal et al. Using the VAS score at 3 hours 
as a reference, the minimum required sample size 
was 90 patients, with 80% power and a 95% 
confidence interval. So 45 patients was enrolled in 
each group. 

This was a prospective observational study in 
which consultant anesthesiologists available during 
open hernia repair surgeries administered spinal 
anesthesia without additive to the patients 
according to departmental protocol. After the 
surgery was completed, the patients were 
transferred to the recovery room. 

Post-surgery, the consultant anesthetist in charge of 
the patient provided either an ultrasound guided 
Lateral Transversus Abdominis Plane (TAP) block 
or conventional intravenous analgesia after the 
spinal anesthesia had regressed to the T10-T12 
level or when the patient's VAS (Visual Analog 
Scale) score was 2-3. Patients were enrolled based 
on the technique already employed by the 
consultant anesthesiologist.  

Patients who received ultrasound-guided lateral 
TAP block were enrolled in Group T and who 
received conventional intravenous analgesia were 
enrolled in Group C. 

For the ultrasound-guided lateral TAP block 
following skin sterilization, a high-frequency 
ultrasound probe (5-10 MHz) was covered and 
positioned along the midaxillary line between the 
lower costal margin and the iliac crest.  

A 21 G-100 mm needle was then inserted medially, 
in-plane with the ultrasound beam, and guided 
toward the transversus abdominis plane. Once the 
needle tip was accurately positioned between the 
internal oblique and transversus abdominis 
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muscles, the study drugs were injected. The lateral 
TAP block was administered using a combination 
of 15 ml of 0.5% bupivacaine with 15 ml of 
distilled water and 2 ml (8 mg) dexamethasone, 
total 32 ml volume. For the conventional analgesia 
technique Group C, 100 mg of tramadol in 100 ml 
of normal saline was administered after the 
regression of the T10-T12 level of spinal 
anesthesia. The data collection sheet documented 
the technique and timing of postoperative analgesia 
in open hernia surgery. Pain assessments were 

documented for all patients at rest and with 
movement at 2-, 6-, 12- and 24-hours post-surgery. 
The 0-hour or baseline time was considered the 
point when the patient first complained of pain with 
a VAS score 2-3. The study also recorded any 
additional post-operative analgesic requirements 
and their timing post-operation in the ward. Total 
analgesic consumption within the first 24 hours 
postoperatively was documented. Any adverse 
events that occurred were also recorded in this 
observational study. 

 

 
Chart 1: 

 
Statistical Analysis: In this study, results were 
presented as mean ± standard deviation (SD) for 
quantitative data. For comparison between groups 
un-paired t-test and for qualitative data, Chi-square 
test was applied. Difference was considered 

statistically significant if P < 0.05. Microsoft Excel 
was used for mean and SD calculation and open 
Epi software for calculation of P value. 

Result and Discussion 

 
Table 1: Demographic Variables of study participants 

 Group T Group C P value 
Age (years) 44.35 ± 13.06 42.42 ± 13.76 0.49 
Gender (N = 90) 
Male (N) 45 45 - 
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Female(N) 0 0  
Weight (kg) 59.84 ± 8.14 56.95 ± 7.05 0.07 
ASA Grade 
1 (N) 7 8 0.85 
2(N) 28 29 
3(N) 10 8 
Mean duration of surgery (min) 128.64 ± 22.57 121.55 ± 15.49 0.08 

P value <0.05 = significant P value >0.05 = Not significant. Overall, the groups are demographically 
comparable

Discussion:  

The treatment of postoperative pain after inguinal 
hernia repair is important for patient recovery and 
satisfaction. Therefore, post op analgesia 
management is not be limited to the immediate 
post-operative period but also to prevent chronic 
pain. Multimodal analgesic with regional block is 
recommended by the latest ERAS (enhanced 
recovery after surgery) guidelines which includes 
traditional drugs, nerve blocks, minimal incision, 
and wound infiltration technique.[4] Pain following 
abdominal or inguinal surgeries has two 
components – incision pain (somatic pain) and 
visceral pain.  

Local anesthetic in TAP block works by blocking 
the nerves passing through the neuro-facial plane 
between internal oblique and transversus abdominis 
muscle.[20] It provides analgesia to the parietal 
peritoneum, skin and muscle of anterior abdominal 
wall between T7 to L1 dermatome.[16][19] 
Whereas conventional intravenous analgesia 
(Tramadol) act by blocking the visceral and 
somatic pain by blocking opioid receptors at 
various receptor sites in body[17] [18]. But pain 
tolerance and perception are quite subjective 
phenomenon, so there is lots of variation in need 
for analgesia must be seen in routine practice of 
post-operative analgesia.  

When compared the demographic and perioperative 
characteristics between two groups, Group T and 
Group C, we did not find significant differences 
between the groups in terms of age, gender, weight, 
ASA grade, and mean duration of surgery, 
indicating a well-matched cohort. (Table 1).  

The American Society of Anesthesiologists (ASA) 
grade distribution was similar between the groups 
in my study. This suggests that the overall health 
status and perioperative risk profiles of the 
participants were comparable across both groups. 
The mean duration of surgery was 128.64 ± 22.57 
minutes for Group T and 121.55 ± 15.49 minutes 
for Group C, with a P value of 0.08. The difference 
is not statistically significant. Since this is a tertiary 
care teaching hospital, the involvement of residents 
ranging from first-year to senior level in the 
inguinal hernia repair surgeries conducted during 
this study typically resulted in various duration of 
surgery, but the difference between both the groups 

is statistically not significant as mentioned above. 
In this study, we compared the baseline vital signs 
of patients in Group T and Group C, revealing no 
statistically significant differences between the 
groups. The mean pulse rate was 82.62 ± 5.83 beats 
per minute in Group T and 83.6 ± 4.65 beats per 
minute in Group C (p = 0.38). The mean systolic 
blood pressure (SBP) was 115.55 ± 6.82 mmHg in 
Group T and 114.66 ± 6.86 mmHg in Group C (p = 
0.53). The mean diastolic blood pressure (DBP) 
was 74 ± 4.95 mmHg in Group T and 73.55 ± 4.79 
mmHg in Group C (p = 0.66). These findings 
suggest that the baseline vitals were comparable 
between the two groups. 

Vas analysis: The VAS scores at rest and with 
movement, comparing Group T and Group C at 
various time intervals, show below mentioned 
values in pain perception post-intervention in this 
study. 

At 0 hours, the mean VAS score at rest was 2.44 ± 
0.66 in Group T and 2.66 ± 0.47 in Group C, with a 
P value of 0.07 while VAS score with movement 
was 2.95 ± 0.64 in Group T and 3 ± 0.21 in Group 
C, with a P value of 0.61, indicating no significant 
difference between the two groups. 0 hour 
indicated the spinal anesthesia regression to T10-
T12 level or when the patient's VAS score was 2-3 
post-operatively in recovery room. Pain tolerance 
and perception are quite subjective phenomenon.  

After 2 hours, the mean VAS scores at rest 
decreased to 0.4 ± 0.65 in Group T and 0.33 ± 0.55 
in Group C, with a P value of 0.58 while VAS 
score with movement was 0.73 ± 0.86 in Group T 
and 0.95 ± 0.55 in Group C, with a P value of 0.15, 
again showing no significant difference in my 
study and also same result after 1 hour in 2016, 
Venkatraman R et al [3], in 2022, Maunir Khalil et 
al [7], in 2023, Sanghavi and Shelgaonkar et al[15]. 
Whereas, in contrast to our study, in 2021, Ilhan SC 
et al [8] analyzed the postoperative VAS score 
between groups TAP (TAP block) and group C 
(conventional analgesia).  

At the 1-hour mark, the TAP group showed a mean 
VAS score of 2.83±1.09 compared to 4.10±1.42 in 
Group C (p<0.05) showing significant difference. 
At the 6-hour mark, a notable difference was 
observed; the mean VAS score at rest in Group T 
was 0.6 ± 0.91, while in Group C it was 
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significantly higher at 2.77 ± 1.11, with a highly 
significant P value of 0.0001. VAS score with 
movement also showed significant difference, with 

Group T having a mean VAS score of 1.24 ± 1.07 
compared to 3.24 ± 1.01 in Group C, resulting in a 
highly significant P value of 0.0001. 

 

 
Graph 1: VAS score at rest 

 

 
Graph 2: VAS score with movement 

  
TAP block is inter-fascial plane block in which 
local anesthetic disperses in systemic circulation 
slowly and provide prolong period of analgesia at 
rest and with movement also. As it is the single 
shot nerve block, it increases patient’s compliance 
than multiple epidural top-ups. It can be used in 
patients with poor cardiovascular reserve and 
hemodynamic instability also [8]. Though VAS 
score was used for post-operative pain 
measurement which is a subjective tool, 
postoperative hemodynamic variability also helps 
as objective tool to confirm the severity of pain 
which we have discussed in hemodynamic section. 

In this study, Patient have not received post-
operative analgesic by doctor or staff nurse present 
in the ward after the TAP block until the VAS 
score reached to 2-3 and only one patient of Group 
TAP block received post-operative intravenous 
analgesic within 6 hours, whereas 28 patients of 
Group C had received post-operative analgesic 
within 6 hours. So, patients received TAP block 
experienced less pain at rest and with movement 

than patients received conventional analgesia at 6-
hour mark. In 2021, Ilhan SC et al [8] analyzed that 
the TAP group consistently reported lower pain 
scores of 2.40 ± 0.81 at 4 hours compare to 3.99 ± 
1.05 in group C (conventional analgesia) with a p-
value of 0.015) and VAS score of 1.80 ± 0.81 in 
group T (TAP block) compare to 4.7 ± 1.31 in 
group C with p value of 0.01 at 8 hours. In 2023, 
Sanghavi and Shelgaonkar et al [15] analyzed the 
pain score for 6 hours, the scores were 1.75 ± 0.95 
in USG guided group and 2.40 ± 1.08 in blind 
technique group, respectively showing significant 
reduction in pain score in USG guided group. 

By 12 hours, the mean VAS scores at rest were 
1.09 ± 0.59 in Group T and 1.11 ± 0.43 in Group C, 
with a P value of 0.85, while VAS score with 
movement were 1.6 ± 0.72 in Group T and 1.48 ± 
0.58 in Group C, with a P value of 0.38, suggesting 
no significant differences. Both groups of patients 
received injection Tramadol 100 mg intravenously 
between 8-11 hours postoperatively when VAS 
score reached to 2-3. So, at the 12 hours mark, both 
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groups had similar VAS scores in my study. In 
2023, Sanghavi and Shelgaonkar et al [15] 
analyzed pain score at 12 hours, the USG-guided 
group continued to show lower pain scores (2.05 ± 
0.75) compared to the blind group (2.98 ± 1.03), 
with these differences being statistically significant 
(p<0.05) across all these time points. 

Finally, at 24 hours, the mean VAS score at rest 
was 1 ± 0.48 in Group T and 0.91 ± 0.35 in Group 
C, with a P value of 0.31, while VAS scores with 
movement were 1.42 ± 0.66 in Group T and 1.09 ± 
0.55 in Group C, with a P value of 0.01 indicating 
statistically significant difference in my study. 
Above VAS score value showed statistically 
significant difference between both groups, but 
there was no major clinical significance as both 
groups of patients had very mild pain at rest or with 
movement at 24 hours with VAS score around <2. 
Apart from this Group C patients have received 
more dose of post-operative analgesia compared to 

Group T, so that is also contribute to low VAS 
score at 24 hours in Group C. In 2023, Sanghavi 
and Shelgaonkar et al [15] analyzed pain score at 
20 hours, the scores were 3.10 ± 1.06 in the USG-
guided group versus 2.88 ± 0.97 in the blind group, 
and by 24 hours, the scores were nearly identical at 
2.68 ± 1.37 for the USG-guided group and 2.70 ± 
1.52 for the blind group showing no significant 
difference. In contrast to my study, in 2021, Ilhan 
SC et al [8] analyzed VAS score at 24 hours, the 
TAP group continued to show significantly lower 
VAS scores (1.00±0.67) compared to Conventional 
analgesia group (2.20±0.61, p<0.05). 

Doses of post-operative/rescue analgesia: Present 
study evaluated the frequency of post-operative 
analgesic administration in Group T and Group C, 
revealing a significant difference between the 
groups. In Group T, 73.33% of patients (N=33) did 
not require any post-operative analgesic, compared 
to 17.77% of patients (N=8) in Group C. 

 
Table 2: Doses of Post-operative/Rescue Analgesia: 

No. of doses of analgesia Group T Group C 
 No. % No. % 
0 Dose 33 73.33 8 17.77 
1 Dose 7 15.55 31 68.88 
2 Dose 5 11.11 6 13.33 
  
These findings indicate that patients in Group T 
had significantly lower analgesic requirements 
compared to those in Group C, suggesting that the 
analgesic technique used in Group T was more 
effective in managing postoperative pain. This 
reduction in the need for additional pain relief in 
Group T enhanced patient comfort and potentially 
led to improved recovery outcomes like early 
mobilization and patient satisfaction. Conversely, 
68.88% of patients (n = 31) in Group C required 
one dose of post-operative analgesic, compared to 
15.55% of patients (n = 7) in Group T. 
Additionally, only 13.33% of patients (N = 6) in 
Group C required two doses of rescue analgesic, 
while only 11.11% of patients (N = 5) in Group T 
needed the same.  

As TAP block is inter-fascial plane block in which 
local anaesthetic with additive disperse in systemic 
circulation slowly and provide prolong period of 
analgesia at rest and with movement. Apart from 
this, with trained person, ultrasound can provide 
precise anatomy and real time spread of local 
anaesthetic in desired plane, so there is less chance 
of failure of nerve block. With the use of additive 
like dexamethasone (8 mg) [5], Post-operative 
analgesia can be prolonged. This effect can be due 

to their immuno-suppressive or anti-inflammatory 
action [23], perineural vasoconstriction (may 
decrease absorption rate of local anesthetics) [10], 
direct inhibition of ectopic neural discharge [21] 
and through modulation of potassium channels 
[11]. Multiple previous studies noticed that TAP 
block reduced post-operative analgesic 
consumption [22] [24] [9], but this effect had a 
limited duration [12]. 

In 2021, Ilhan SC et al [8] compared the timing and 
frequency of rescue analgesic administration 
between Group C (received conventional analgesia) 
and Group TAP (received TAP block), finding 
significant differences that highlight the superior 
efficacy of the analgesic regimen in Group TAP. At 
1 hour, 40% of patients in Group C required 
analgesia, while none in Group TAP did (p < 0.05). 
At 8 hours, 33.3% of Group C required rescue 
analgesia versus 6.7% of Group TAP (p < 0.05). At 
12 hours, 36.7% of Group C required analgesia 
compared to 10% of Group TAP (p < 0.05). 
Finally, at 24 hours, 10% of Group C still needed 
analgesia compared to none in Group TAP (p = 
0.047). In 2023, Sanghavi and Shelgaonkar et al 
[15] analyzed significantly less rescue analgesic 
requirement in USG guided group (p-0.05). 
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Table 3: Time of post-operative/rescue analgesia 
Time of Tramadol given  Group T (N=12) Group C (N=36) P-Value 
0-6 hr 1 28 <0.0001 
6-12 hr 6 8 
12-24 hr 5 0 
  
Within the first 6 hours postoperatively, only 1 
patient in Group T required tramadol compared to 
28 patients in Group C. A difference that is highly 
significant with a p-value of <0.0001. Between 6 
and 12 hours, 6 patients in Group T required 
tramadol, whereas 8 patients in Group C did.  

Notably, in the 12 to 24-hour period, 5 patients in 
Group T required rescue analgesics, while no 
patients in Group C did. These findings suggest 
that the analgesia used in Group T not only delayed 
the onset of pain requiring additional analgesia but 
also provided more prolonged and effective pain 
relief compared to Group C. The results indicate a 
potential for improved pain management protocols 
that can reduce the immediate postoperative need 
for additional analgesics. Duration of analgesia 
depend on dose of local anesthetic and dose of 
dexamethasone or other additives used in block. 
Apart from this, expertise in USG anatomy also 
played a role in USG guided TAP block which was 
given by experience consultant only in our study. 

In 2016, Venkatraman R et al [3] assessed the 
timing and quantity of rescue analgesia, revealing 
significant differences between Group T (received 
TAP block with ropivacaine) and Group C 
(Placebo group). The mean time to first rescue 
analgesia was significantly longer in Group T 
(439.50 ± 329.43 minutes) compared to Group C 
(233.50 ± 125.71 minutes, p = 0.002). and in 2021, 
Ilhan SC et al [8] assessed the mean time to first 
rescue analgesic administration which was 
significantly longer in Group TAP (4.45 ± 2.51 
hours) compared to conventional analgesia group 
(2.15 ± 2.59 hours, p = 0.032). 

Mean tramadol used post-operatively: The 
analysis of postoperative tramadol consumption 
revealed a significant difference between Group T 
and Group C. The mean total dose of tramadol 
administered within the first 24 hours 
postoperatively was markedly lower in Group T 
(37.77 ± 67.62 mg) compared to Group C (95.56 ± 
55.59 mg), with a p-value of <0.0001. 

 

 
Graph 3: Mean of Total dose of Tramadol given 24 hours postoperatively 

 
This substantial reduction in tramadol requirement 
suggests that Group T (TAP block) was highly 
effective in managing postoperative pain. In our 
tertiary care government institute, intravenous 
tramadol is primary and commonly used analgesic 
drug for post-operative pain relief. Tramadol is 
primarily act on u opioid receptor and low affinity 
towards delta and kappa receptor. Tramadol has 
good bio-availability with oral to parenteral use and 
intravenous half-life is 5-6 hour [17][18]. 

As we can see in graph nearly one-third dose of 
tramadol was used in Group T (received TAP 
block) compared to Group C (received 

conventional analgesic) within 24-hour post-
operative period. The decreased need for additional 
analgesics not only implies better pain control but 
also indicates a potential for reduced opioid-related 
side effects, enhancing overall patient satisfaction 
and recovery. In 2009, EL Dawlatly A [6] observed 
patients received TAP block required a mean 
dosage of 10.5 mg (SD 7.7), whereas those in the 
second group, not received TAP block required a 
substantially higher mean dosage of 22.8 mg (SD 
4.3), with a p-value of <0.05 indicating statistical 
significance. 
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Heart Rate: At the initial time point (0 hour), the 
mean HR was 82.09 ± 8.26 in Group T and 83.91 ± 
5.74 in Group C. The P value of 0.22 indicates that 

there was no statistically significant difference 
between the two groups at the start. 

 

 
Graph 4: Mean Value of heart rate between two groups: 

 
At 2 hours, at 6 hours and at 12 hours the mean HR 
slightly decreased in Group T to 80.76 ± 8.24, 
while Group C showed a similar decrease to 79.37 
± 5.28. The P value of 0.34 confirms that the 
difference between the groups remained non-
significant at this time point, indicating that both 
groups responded similarly suggesting that the 
heart rates of both groups were still comparable 

Finally, at 24 hours, the mean HR in Group T 
remained relatively stable at 80.4 ± 7.06, while 
Group C showed a more pronounced decrease to 
77.24 ± 5.08. The P value of 0.02 indicates a 
statistically significant difference between the 
groups at this time point, but clinically there is not 
any difference between two groups. In 2021, Ilhan 
SC et al [8], At the end of the procedure, HR values 
were 77.00 ± 13.82 for Group C (conventional 
analgesia) and 88.60 ± 26.26 for TAP block group 
(P = 0.932), suggesting no significant differences 
upon cessation. 

SBP (Systolic Blood Pressure): In our study, the 
mean systolic blood pressure (SBP) between two 
groups, Group T and Group C, at various time 
intervals (0-hour, 2-hour, 6 hour, 12-hour, and 24-
hour) was measured. 

At the baseline (0 hour), the mean SBP was 117.51 
± 10.23 mmHg in Group T and 116 ± 6.46 mmHg 
in Group C. The P value of 0.4 indicates that there 
was no statistically significant difference in SBP 
between the two groups at the beginning of the 
study. At the 2-hour mark, the mean SBP in Group 
T slightly increased to 118.26 ± 7.79, whereas 
Group C experienced a significant decrease to 
112.13 ± 7.9. The P value of 0.0004 reveals a 
statistically significant difference between the two 
groups at this time point. But there is no clinical 

significance between the groups. By 6 hours, at 12 
hours and at 24 hours the mean SBP in Group T 
decreased to 115.15 ± 6.8, while Group C's SBP 
increased to 117.55 ± 6.02. The P value of 0.07 
indicates that although there was a reversal in the 
trend with Group C showing a higher SBP than 
Group T, the difference was not statistically 
significant. In 2023, Sanghvi and Shelgaonkar et al. 
[15] concluded in 2023 that there was no 
statistically significant difference in SBP between 
the two groups (USG guided and blind technique 
group) at 24-hour mark, indicating comparable 
values. 

DBP (Diastolic Blood Pressure): In our study, the 
mean diastolic blood pressure (DBP) values for two 
groups, Group T and Group C, measured at five 
different time intervals: 0-hr, 2-hr, 6-hr, 12-hr, and 
24-hr. 

At the baseline (0 hour), 2-hours the mean DBP for 
Group T was 75.55 ± 6.24 mmHg, and for Group 
C, it was 75.77 ± 4.94 mmHg. The P value of 0.85 
indicates that there was no statistically significant 
difference between the groups at the start of the 
study. At the 6- hours mark, a notable change is 
observed. The mean DBP in Group T decreased to 
74.66 ± 5.04, while Group C's DBP increased to 
77.55 ± 4.29. The P value of 0.004 indicates a 
statistically significant difference between the 
groups at this time point. But there is not any 
clinical significance between both groups. 

By 12 hours and at 24- hours mark: The mean 
DBP in Group T was 74.88 ± 5.05, and in Group C, 
it was 74.66 ± 4.98. The P value of 0.8 indicates no 
statistically significant difference between the 
groups at this time point. In 2023, Elshalakany NA 
et al.[14], assessed that the DBP upto 48 hours in 
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both groups (TAP block with buprenorphine and 
TAP block without buprenorphine) was 

comparable, with no statistically significant 
difference (p-value <0.05). 

 

 
Graph 5: Mean systolic Blood Pressure: 

 

 
Graph 6: Mean diastolic blood pressure 

  
VAS (visual analogue scale) score is a quite 
subjective tool which is used commonly for post-
operative pain measurement. As we can see in HR, 
SBP and DBP table, at 6-hour, P-value is procced 
towards significant value and it is 0.004 at 6 hours 
in DBP. At the same time, at 6-hour mark, when 
we look at the VAS score at rest and with 
movement, P-value is 0.001 in both the groups. So, 
from above data we observed that post-operative 
hemodynamic data or variability can be used as 
objective tool to correlate the severity of pain in 
absence of active disease or other pathology. 

At the same time, decrease in respiratory rate 
(<9/min) may also indicate respiratory depression 
followed by intravenous opioid injection as side 
effect. In present study, no side effects or 
complications were observed in patients. The 
administration of TAP block was well-tolerated, 
with no reports of any toxicity, hematoma, pain, or 
infection at the injection site. None of the patients 

experienced significant discomfort during the 
procedure or afterward. Tramadol is commonly 
associated with side effects such as nausea, 
dizziness, and vomiting, none of these were noted 
in patients who received tramadol as given in 100 
ml normal saline over 15-20 minutes and all 
patients had received ondansetron as surgery 
protocol in ward. 

Conclusion 

The present study concluded that (Transversus 
abdominis plane) TAP block with additives proved 
to be an effective and safe in unilateral inguinal 
hernia repair surgery and demonstrating superiority 
compared to conventional intravenous opioid with 
respect to acute post-operative pain. TAP block 
patients had experienced lower pain scores, 
particularly at 6-8 hours post-surgery and required 
significantly less opioid within the first 24 hours. 
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Apart from this, with trained person, ultrasound can 
provide precise anatomy and real time spread of 
local anesthetic in desired plane, so there is less 
chance of failure of nerve block and complications. 

Strength of the study: In all cases, TAP blocks 
were given by experienced anesthesiologists using 
ultrasound guidance. All the readings were taken 
by a single observer to minimize inter observer 
bias. Despite the relative low number of subjects 
included in our study, we had no lost to follow up 
cases. As we had used USG machine for TAP 
block, there was no in-advertent visceral puncture 
or vascular puncture in our study like blind block 
technique. 

Limitations of study: It was Small number and 
mono-centric study. Follow up can be done for 
post-operative pain till discharge of patient. (We 
had followed up for 24 hour post-operatively only). 
Patient controlled analgesia (PCA) pump can be 
used for precise dose and requirement of analgesia. 
It can be studied with other group of analgesic 
(non-opioids). 

Implications of the study: “As already proposed 
in ERAS, all gastro-intestinal surgery should 
receive TAP/Epidural block for post op analgesia.” 
[4]. Unilateral field block can help to decrease 
opioid related side effects such as nausea, 
vomiting, respiratory depression, and constipation.  

Tap block can be a relatively simple and safe to 
administer with ultrasound guidance, reducing the 
risk of complications like vascular puncture or 
bowel perforation. Patients with effective pain 
management through TAP block tend to have 
earlier return of bowel function and ambulation 
which help in promoting quicker recovery and 
discharge from hospital.  

TAP block can be performed even in 
contraindication to some central neuraxial block 
and in patients with poor cardio-pulmonary reserve. 
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