
1. Background
Appropriate postoperative analgesia and strong 
anaesthetic standards are necessary for open inguinal 
hernia surgery, which is increasingly being performed as 
a daycare procedure (1). The incidence of postoperative 
pain is as much as 60%, and up to 54% of this pain further 
progresses to chronic pain (2). Various therapeutic 
approaches are present for the management of this type 
of pain. While nonsteroidal anti-inflammatory drugs and 
opioids are part of normal routine pain management, 
adverse effects (e.g., nausea, vomiting, urine retention, 
pruritus, and respiratory depression) are typically linked 
with these drugs (2). 

Regional NB techniques help to offer relief from 
postoperative pain. Analgesic adjuncts, such as the 
ultrasound-guided (USG) transversus abdominis plane 
(TAP) block and ilioinguinal and iliohypogastric (II/IH) 
nerve blocks (NBs), are administered following neuraxial 
anaesthesia. The TAP block results in sensory blocking 
for the skin and muscles of the anterior abdominal wall 
because it involves drug deposition in the neuro-fascial 
plane, which runs from T7 to L1, between the internal 
oblique and the transversus abdominis muscle (3). This 
block is, therefore, utilized for postoperative analgesia 

following procedures for hernia repair. The commonly 
used USG II/IH NB considerably lessens postoperative 
discomfort after surgery (3). Less drug is required in the 
II/IH block (10 mL per side), whereas 20–30 mL is necessary 
in the TAP block. In addition, the II/IH nerve arises from 
the L1 nerve. It innervates the skin in the inguinal region, 
whereas the TAP block covering T7-L1 occasionally spares 
the L1 dermatome (2). Moreover, TAP is a compartment 
block, and the spread of local anesthetics is relatively 
large from T7 to L1 dermatomes. It should be noted 
that local anaesthetics only spread around the target 
nerve (L1) following the II/IH block (target specific) (4). 
Performing these blocks with the help of USG is safe and 
has higher success rates. Both interventions help reduce 
the usage of opioids and their side effects and decrease 
the postoperative visual analog scale (VAS) score of 
pain (5). Hernia surgeries are mainly conducted under 
spinal anaesthesia (SA). The length and effectiveness 
of postoperative analgesia in patients after open 
inguinal hernia operations, however, have not been well 
documented in previous research.

Thus, this prospective randomized controlled clinical 
study aims to compare the duration of postoperative 
analgesic efficacy of the II/IH NB with the TAP block for 
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Abstract
Background: Transverse abdominis plane (TAP) blocks and ultrasound-guided (USG) ilioinguinal/iliohypogastric (II/IH) nerve blocks 
(NBs) are frequently utilized for postoperative analgesia following inguinal hernia repair (IHR). This study evaluated the effectiveness 
of II/IH NBs as postoperative analgesics in patients having IHR surgeries. 

Methods: This randomized, controlled, double-blind study was conducted at a tertiary care teaching hospital in eastern India. Overall, 
60 patients satisfying the inclusion criteria were selected and randomly divided into groups S, T, and I. All patients received spinal 
anaesthesia (SA). Patients in group S received only SA, while patients in group T received a TAP block immediately after SA. Finally, 
patients in group I received II/IH NB post-SA. 

Results: The time to first rescue dose was the highest in the SA with the II/IH block group (283 ± 17.1), followed by SA with the TAP 
block group (266.3 ± 22.1) and SA alone (127 ± 20.8). All differences were statistically significant at P < 0.05. Group S received the highest 
number of rescue analgesia doses. Furthermore, patients in groups T and I needed almost a similar number of rescue doses (P = 0.17). 

Conclusion: There was no significant difference in the mean duration of surgery in all three groups. Moreover, the visual analog scale 
(VAS) score for pain was similar in all three groups at different observation points, except at 2 hours and 6 hours post-surgery. At 2 
hours post-surgery, patients belonging to group S had significantly higher VAS scores.
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patients undergoing open inguinal hernia repair (IHR) 
under spinal anaesthesia.

2. Methods
This study was conducted using a randomized, 
controlled, double-blind design in an eastern Indian 
tertiary care teaching hospital. After receiving clearance 
from the Institutional Ethics Committee (reference 
No. DMR/IMS.SH/SOA/180470/2021 and CTRI registry 
No. CTRI/2021/09/036352), the study was performed 
from 2020 to 2021. According to the American Society 
of Anaesthesiologists (ASA), the study comprised male 
patients aged 18–60 years who were scheduled for elective 
primary unilateral open IHR surgery and had physical 
status grades I or II (6). VAS scores were monitored for 48 
hours after surgery at 0 hours, 2 hours, 4 hours, 8 hours, 16 
hours, 20 hours, 24 hours, and 48 hours at rest (VAS-R) and 
movement (VAS-M). Individuals were excluded from the 
study if they declined to participate in the research, had 
appointments for bilateral or repeated IHR, had a body 
mass index of 40 kg/m2, or had poorly controlled systemic 
conditions (diabetes, hypertension, coronary artery 
disease, and neuromuscular illnesses). Similarly, the study 
did not include patients with a local infection at the site 
of the block or hypersensitivity to local anaesthetic drugs. 
The enrolled patients were randomized to either TAP or 
II/IH, or the control group (only spinal anesthesia) based 
on a sequence of computer-generated random numbers. 

The sealed opaque envelope method was used for the 
allocation concealment. The treating anesthesiologist, 
who was not involved in the study, opened the envelope 
and administered anesthesia to the patient. Additionally, 
the patient and the data analyzer were blinded to the 
study groups. 

The trial included 60 patients. Group T patients 
(n = 20) underwent SA and the TAP block with 20 mL of 
0.2% ropivacaine under USG (Figure 1a). The patients of 
group I (n = 20) received SA and II/IH NB with 20 mL of 
0.2% ropivacaine (Figure 1b). Finally, patients included in 
group S (n = 20) underwent SA only (Figure 2). 

Statistical Analysis

All data were entered into Microsoft Excel software and 
analyzed using the Statistical Package for the Social 
Sciences (IBM-SPSS), version 20. In all three groups, 
continuous variables, including age, duration of 
surgery, hemodynamic parameters, oxygen saturation 
(SpO2), VAS scores at different time points (both at rest 
and on movement), time of first rescue analgesia, and 
number of rescue doses, were summarized as means and 
standard deviations or medians with interquartile range 
depending on distribution. The continuous variables 
between the groups were compared using the analysis 
of variance test. P-values less than 0.05 were considered 
statistically significant.

Figure 1. (A) Transversus Abdominis Plane Block and (B) Ilioinguinal and Iliohypogastric Nerve Block

Figure 2. Flow Chart of Consolidated Standards of Reporting Trials. Note. CAD: Coronary artery disease
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3. Results 
In the present study, the mean duration of surgery was 
78.5 ± 12.2, 80 ± 14.2, and 79.2 ± 11.4 in groups S, T, and I, 
respectively. Patients’ demographic parameters (e.g., 
age, weight, gender, and ASA ratio) were considered 
and comparable in all the study groups and ASA grades. 
The duration of surgery ranged from 60 minutes to 120 
minutes. Likewise, the three groups’ hemodynamic 
parameters, mean arterial pressure, and heart rate (HR) 
were comparable at baseline. SpO2 was also comparable 
at baseline in the groups (P = 0.66). At 30 minutes, the SA 
with the II/IH block group demonstrated significantly 
lower mean arterial pressure than that with the TAP 
block group (P= 0.04). At 30 minutes, the SA group with 
the II/IH block showed considerably lower diastolic blood 
pressure (DBP) than the SA group with the TAP block 
group (P = 0.016). At 4 hours, the SA with II/IH block group 
revealed significantly higher DBP than the SA alone group 
(P = 0.009). Baseline hemodynamic parameters and SpO2 

were analyzed. The hemodynamic parameters, such as 
systolic (SBP) and DBP, mean arterial pressure, and HR, 
were comparable at baseline in the three groups. SBP was 
higher in the three groups. On the other hand, mean DBP 
was similar in all three groups at all time points, except at 
30 minutes post-surgery. Moreover, mean HR was similar 
in all three groups at all time points, except soon after 

the surgery. Immediately after the surgery, the SA alone 
group displayed a significantly higher HR than the SA 
with II/IH block. 

The VAS score was similar in all three groups at all time 
points, except at 2 hours and 6 hours after surgery. After 
2 hours, the VAS score of the SA group was noticeably 
higher than that of both groups (P = 0.001, Figure 3). At 6 
hours, the VAS score of the SA with the TAP block group 
was significantly higher than that of both groups (P = 0.02, 
Table 1).

The time to first rescue dose was the highest in the 
SA and II/IH block group, followed by SA with the TAP 
block group and SA alone (Figure 4). All differences were 
statistically significant at P-values less than 0.05 (Table 2). 

The SA group received the highest number of rescue 
doses compared to both groups. SA combined with the 
TAP block or II/IH block required a similar number of 
rescue doses (P = 0.001, Table 3). Moreover, the incidence 
of side effects among the three groups was comparable 
(P = 0.86). 

4. Discussion
Among the most common surgeries, IHR surgeries 
are usually performed on a day-care basis. Addressing 
postoperative pain is essential as it attenuates the stress 
response. Additionally, this stress response will cause 

Figure 3. Median VAS Scores (Rest) at Different Points of Observation. Note. VAS: Visual analog scale

Table 1. VAS of Pain at Rest and at Different Points of Observation

Duration
Spinal anaesthesia

(n = 20)
Spinal anaesthesia + TAP block

(n = 20)
Spinal anaesthesia + II/IH Block

(n = 20)
P value

VAS score of pain at rest (median with IQR)

0 minutes 0 (0, 0.5) 0 (0, 1) 0 (0, 1) 0.83

2 hours 2.5 (2, 4) 1 (0, 1) 0 (0, 1) 0.001

4 hours 2 (1, 2) 2 (1, 3) 2 (1, 2) 0.30

6 hours 2 (1, 2) 2.5 (2, 3.5) 2 (1.5, 3) 0.02

8 hours 2 (2, 3) 2 (2, 3) 2 (1, 2) 0.16

12 hours 2 (1.5, 3) 2 (1, 2) 2 (1, 2.5) 0.37

24 hours 2 (1, 2.5) 2 (1, 2) 2 (1, 2) 0.36

48 hours 1.5 (1, 2) 1 (1, 2) 1 (1, 2) 0.37

Note. VAS: Visual analog scale; TAP: Transverse abdominis plane; II/IH: Ilioinguinal/iliohypogastric; IQR: Interquartile range.
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the release of pituitary hormones that are catabolic 
and immunosuppressive, leading to the activation of 
the sympathetic nervous system. Moreover, this pain is 
maximum on the day of surgery and the first postoperative 
day (7). It is noteworthy that regional NB procedures 
effectively reduce postoperative pain, allowing patients 
to walk around more quickly and be discharged sooner. 
During the postoperative phase, multimodal analgesia 
techniques include the TAP and II/IH blocks, which work 
well and are the least complicated to implement (8). 

TAP and II/IH blocks using the landmark technique 
have a 28–45% failure rate, including complications from 
intraneural, intravascular, and intraperitoneal injections 
(9). Wang et al in their meta-analysis compared USG II/IH 
nerve or TAP blocks and found that they are associated 
with improved perioperative analgesia in patients 
following inguinal surgery compared with landmark-
based techniques (10). The parameters of the three 
groups were similar and significantly comparable at all 
observation times. These findings are in line with those of 
the study of Kamal et al, investigating the USG TAP block 
versus the II/IH block in 60 patients undergoing hernia 
surgery for postoperative analgesia and reporting stable 
hemodynamic parameters for 24 hours post-surgery (11). 

Our findings revealed that the VAS score was similar in 
all three groups for pain at rest. At 2 hours postoperatively, 
patients belonging to group S who received only SA had 
significantly higher VAS scores than other groups and 
required rescue analgesics. At 6 hours postoperatively, 
the VAS score of group S patients was significantly higher 
than that of the other groups, which contradicts the 
findings of Aveline et al; they examined the VAS scores 
during rest and movement in 273 patients after open 
inguinal hernia surgery in a daycare setting (12) and 
noted that the median VAS pain scores at rest were lower 
in the USG TAP groups at 4 hours, 12 hours, and 24 hours. 
They concluded that the USG TAP block was superior to 
the blind II/IH NB. However, this study did not consider 
the accuracy of the block when comparing the USG versus 
the blind block (12). Sundaram et al analyzed the VAS 

movement score 24 hours and 48 hours after the surgery 
in groups receiving the IH NB (group 1, n = 30) or TAP 
block (group 2, n = 30) and observed similar VAS scores 
at 16 hours and 24 hours postoperatively (13). However, 
VAS scores at 2 hours and further up to 8 hours were 
significantly lower in the group receiving the II/IH NB 
compared to the group receiving the TAP block. 

The time for rescue analgesia was significantly 
longer in the patients of group I (283 ± 17.1) compared 
with those of group T (266 ± 22.1). All differences were 
statistically significant. In a study, patients receiving 
the II/IH NB along with SA (n = 30) had a longer duration 
for rescue analgesia (5.900 ± 1.881 hours) compared to 
another group of patients (n = 30) who received the TAP 
block (3.766 ± 1.754 hours) (14). The number of required 
rescue doses was the highest in the control group, 
where patients received only SA, compared to the other 
groups. The other groups receiving blocks had almost 
similar numbers of rescue analgesia doses. In a study 
by Kamal et al, the average dose of diclofenac tablet as 
rescue analgesia was 200 ± 35.96 mg and 172.5 ± 34.96 mg 
in patients receiving the TAP block and patients who 
received II/IH, respectively (11). Compared to the USG TAP 
block, they found that the USG IIN/IHN block lowers the 
need for postoperative analgesics. These findings do not 
match the results related to the TAP block and II/IH NB for 
postoperative pain relief in patients undergoing inguinal 
herniorrhaphy (15). No discernible variation among the 
research cohorts was observed regarding the need for 
supplementary analgesic dosage. 

In our study, only nausea and vomiting were noticed 
as the side effects. There was no significant difference in 
the incidence of nausea or vomiting in all three groups. 
Hence, giving regional blocks to patients is relatively 
safe. These results conform to the findings of the study by 
Hosalli et al, comparing the TAP block and II/IH NB (6). Faiz 
et al concluded that better analgesia is achieved with the 
USG II NB as compared to the USG TAP block in 90 patients 
receiving either one of the blocks in a postoperative care 
unit after open inguinal hernia surgeries conducted 
under general or neuraxial anaesthesia (16). 

Figure 4. Boxplot of Time to the First Dose of Rescue Analgesia in Each 
Intervention. Note. SA: Spinal anaesthesia; TAP: Transverse abdominis 
plane; II/IH: Ilioinguinal/iliohypogastric

Table 2. Time of First Rescue Analgesia Dose in the Study Groups

Groups Mean SD P value

Spinal anaesthesia (n = 20) 127.0 20.8

0.001Spinal anaesthesia + TAP block (n = 20) 266.3 22.1

Spinal anaesthesia + II/IH block (n = 20) 283.2 17.1

Note. SD: Standard deviation.

Table 3. Number of Rescue Doses in the Study Groups

Groups Median IQR P value

Spinal anaesthesia (n = 20) 2 2, 2

0.001Spinal anaesthesia + TAP block (n = 20) 1 1, 2

Spinal anaesthesia + II/IH block (n = 20) 1 1, 1.5

Note. IQR: Interquartile range; TAP: Transverse abdominis plane; II/IH: 
Ilioinguinal/iliohypogastric.
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5. Study Limitations
A more extensive study sample size would have 
demonstrated the validity of the research findings due 
to the low number of female patients undergoing this 
tertiary care teaching hospital, which included only 
male ASA I and II patients. Moreover, it was impossible 
to conduct a long-term evaluation of the patients or 
compare variations in chronic post-surgical pain.

6. Conclusion
Effective postoperative analgesia is provided to patients 
having IHR procedures under SA by the USG II/IH NB 
and the USG TAP block. When comparing the length of 
postoperative analgesia, the II/IH NB is more effective 
than the USG TAP block. This is evident in the lower VAS 
pain scores at two and six hours postoperatively, the 
longer duration of the first rescue analgesic, and the 
overall patient satisfaction.
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