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ABSTRACT

Objective: The objective of the present study was to evaluate the adjuvant effect of dexamethasone to Ropivacaine in ultrasound-guided transverse 
abdominal plan block for anterior abdominal wall hernia repair.

Methods: A single-blind randomized control trial was conducted by selecting patients undergoing anterior abdominal wall hernia and dividing them 
into two groups with Group A: received a total of 50 mL of 0.2% Ropivacaine (48 mL) with normal saline (2 mL) and Group B received a total 50 mL 
of 0.2% Ropivacaine (48 mL) with 8 mg dexamethasone (2 mL). Outcome was assessed on the basis of visual analog scale (VAS), the requirement of 
rescue analgesia, and adverse events.

Results: Twenty-seven patients were recruited in each group, Group A and Group B had an average pain-free interval of 11.85±2.82 and 8.07±2.51, 
respectively (p<0.001). Mean VAS was lower in Group B at the end of 2 h (p<0.05). Both the groups had similar side effects with no significant 
difference. Total analgesia dose required in Groups B and A was 75 and 96 mg, respectively (p<0.001).

Conclusion: A combination of 0.2% Ropivacaine (48 mL) with 8 mg dexamethasone (2 mL) significantly reduces the VAS in post-operative pain along 
with reduced quantity and frequency of rescue analgesia.
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INTRODUCTION

A common occurrence in surgical practice is an abdominal hernia, 
which is brought on by the weakening, thinning, and expansion of the 
Linea Alba along with the corresponding weakness of the abdominal 
wall muscles [1,2]. In situations of abdominal hernia, surgical repair 
is necessary. Thanks to the advancements in medical technology, 
laparoscopic abdominal repair is now the most common procedure 
used because it has been demonstrated to reduce post-operative 
morbidity [3-5]. Due to the high risk of death and other side effects in 
patients receiving opioid analgesics, regional blocks are being used more 
often in these patients. Hernia repairs can cause significant post-operative 
pain, for which there are several ways to treat the condition [1-7]. For 
patients undergoing anterior wall hernia repair, transverse abdominal 
plan (TAP) block is effective in reducing pain at the incision site. This 
technique is an addition to the pain management routine currently in 
place. The local anesthetic is injected with ultrasound (USG) guidance 
into the TAP, which is a region between the internal oblique and 
transversus abdominis muscles [3,8-10]. Since it offers analgesia from T6 
to T12 dermatome and reduces reliance on opioid-based post-operative 
analgesia in many abdominal surgeries, the technique has produced 
great outcomes in upper abdominal surgeries [11-14].

Being the S-enantiomer of bupivacaine, ripivacaine is an S-acting 
amide local anesthetic with a good profile and lower toxicity. According 
to the literature that is currently available, bupivacaine reduces 
post-operative symptoms and facilitates early hospital discharge. 
Moreover, ropivacaine has a shorter half-life, a comparable sensory 
block, and a little weaker motor block. Because the TAP block during 
abdominal surgery necessitates the injection of a substantial amount 
of local anesthetic, ropivacaine, with its advantageous qualities, can 
also be employed. Through the inhibition of the stress response, 

corticosteroids added to the block can assist extend the duration of 
anesthesia by 1.5–2 times [6,8,10-18].

Most of the earlier methods had used bupivacaine for anesthesia in TAP 
and Dexmedetomidine as an adjuvant to prolong anesthesia; hence, 
the role of dexamethasone with bupivacaine is not amply studied in 
relieving post-operative pain [18-22], the present study an attempt to 
evaluate the adjuvant effect of dexamethasone to Ropivacaine in USG-
guided TAP block for anterior abdominal wall hernia repair.

METHODS

The present study was a prospective single-blind randomized control 
trial conducted in the Department of Anesthesiology. Ethical clearance 
of the study was taken from the institutional review board of the 
study hospital. We selected 60 patients scheduled to undergo elective 
laparoscopic anterior abdominal wall hernia repair with mesh. Patients 
with ASA grade more than II, <18 years of age or more than 60 years 
of age and any known allergy to the known drugs were excluded in the 
study.

We divided patients into two groups by assigning random numbers to 
the patients and using random number generation in MS-excel.

Group A: Patients will receive total 50 mL of 0.2% Ropivacaine (48 mL) 
with normal saline (2 mL).

Group B: Patients will receive total 50 mL of 0.2% Ropivacaine (48 mL) 
with 8 mg dexamethasone (2 mL).

The patients underwent a thorough pre-anesthetic check-up, 
which included a history, physical examination, and any standard 
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investigations required based on their age and clinical circumstances. 
Baseline blood examinations, including hemoglobin, complete blood 
count, liver function test, prothrombin time, international normalized 
ratio, renal function test, and serum electrolytes with X-ray chest and 
electrocardiogram (ECG), were carried out following a comprehensive 
pre-anesthetic evaluation. Standard general anesthesia was used 
to induce the patients, and endotracheal intubation came next. The 
patient was given a 40 mg capsule containing pantoprazole and a 
tablet containing alprazolam the night before surgery. When the 
patient arrived in the operating room, baseline data including heart 
rate, systolic blood pressure, diastolic blood pressure, mean arterial 
pressure, and peripheral oxygen saturation (SpO2) were recorded using 
a pulse oximeter, non-invasive blood pressure monitor, and ECG.

An intravenous line for peripheral use was secured, and an isotonic 
crystalloid fluid infusion was initiated. IV fentanyl (1 μg/kg) and 
glycopyrrolate (0.01 mg/kg) were used for premedication. Anesthesia 
was induced using IV propofol (2 mg/kg) and atracurium (0.5 mg/kg) 
after 3 min of pre-oxygenation. A laryngoscopy attempt was made 
three minutes after anesthesia was induced, following verification 
of the endotracheal tube’s location. About 50% medical air and 50% 
oxygen (O2), isoflurane, and IV atracurium 0.1 mg/kg were used 
sporadically to maintain anesthesia. Throughout the procedure, a tidal 
volume of 6–8 mL/kg and a respiratory rate of 12–18 breaths/min was 
maintained. Following the surgical operation, the patient received a 
TAP block guided by USG. The skin was prepped with antiseptic and 
then covered with sterile gauze.

The broadband linear array (M-turbo11-mm; Sonosite, Bothell, 
Washington, USA) used for USG probing was encased. The USG probe 
was positioned in the mid-axillary line between the iliac crest and lower 
costal border, and it was then moved in a transverse plane to the lateral 
abdominal wall to get a transverse picture of the abdominal layers. 
A 22-G spinal needle was advanced via the in-plane approach, with 
real-time USG examination, 1 cm medial to the probe. The transversus 
abdominis and internal oblique muscles’ aponeuroses were the 
boundaries of the injection site. Following proper needle placement, 
2 mL of the drug was delivered to hydrosect the tissue. This was 
followed by 5 mL of the drug being injected in increments of 2 mL while 
gently aspirating intermittently. On USG, a hypoechoic enlargement was 
seen to represent the local anesthetic solution’s distribution during the 
injection. A posterior TAP block was administered on both sides in 
the event that the umbilical anterior abdominal wall hernia mesh was 
repaired. The medication mixture contained 8 mg of dexamethasone 
or 50 cc of 0.2% ropivacaine with NS. A 25 cc medication solution 
was injected on each side. In the event of a supraumbilical anterior 
abdominal wall hernia mesh repair, both sides received a subcostal TAP 
block. A total of 25 cc of the medication solution was injected on each 
side. A USG probe was placed over the subcostal region to identify the 
three anterior abdominal wall muscles involved in the subcostal TAP 
block. A medication injection was then made in the space between 
the internal oblique muscle and the transverse abdominis. To prevent 
intramuscular spread and hemorrhage formation, medication injection 
was halted during the TAP block if the needle moved into muscle or if 
any toxicity signs or symptoms manifested. After that, the patient was 
sent to the post-operative ward, where an IV injection of diclofenac 
1 mg/kg was administered as a rescue analgesic if the patient requested 
it or if the visual analog scale (VAS) score was >4.

The length of analgesia, which was measured as the time between the 
end of local anesthetic injection and the initial demand for analgesic, 
and the quality of analgesia, as assessed by VAS score at predetermined 
intervals of 2, 4, 8, 12, and 24 h, were the study’s main outcomes. 
The secondary outcomes were the total amount of rescue analgesics 
consumed, as well as any adverse effects or complications that occurred 
during the first 24 h, following the procedure (such as hemodynamic 
instability, respiratory depression, nausea, vomiting, temporary 
femoral nerve palsy, and hemorrhage at the injection site). With the 
VAS, pain was measured.

Statistical analysis
We entered and cleaned the data in Ms-Excel. The data analysis was 
done in SPSS version 22.0. Baseline characteristics of the two groups 
were tested for statistically significant differences; unpaired t-test 
was used to evaluate the difference between the continuous variables. 
Nominal/categorical variables such as gender and ASA grade were 
summarized as frequency and percentage and were analyzed using 
Chi-square test/Fischer’s exact test as applicable, p<0.05 was taken as 
statistically significant.

We enrolled a total of 54 patients in our study and divided them 
into two groups of 27 each, the data were collected using a structure 
collection tool. Patient characteristics with respect to age, weight, and 
gender were comparable at the baseline.

There was no significant difference between the baseline characteristics 
of the two groups.

There was a gradual increase in VAS of patients post-surgery for the 
first 8–12 h and then there was a decrease for the next 12 h. At the end 
of 12 h, Group B had a significantly higher VAS than Group A, while at 
the end of 2 h Group A had a significantly higher VAS.

Group B patients experienced an average pain-free duration 
of 11.85±2.82 h, which was significantly longer than group A’s 
8.07±2.51 h. In a similar vein, Group B required much fewer doses of 
rescue analgesia than did Group A; six patients in Group A needed two 
doses of rescue analgesia, but none of the patients in Group B needed 
any. It was only after the 12-h mark that a considerably higher number 
of Group B patients than Group A needed analgesia. The majority of 
Group B patients needed less analgesia than Group A. In comparison 
to Group A, Group B had a considerably decreased mean analgesic dose 
requirement. The only adverse effects that were seen in the patients of 
each group were nausea and vomiting which was similar in both groups.

Our present research is a single-blinded randomized controlled trial 
which assessed the efficacy of ropivacaine with dexamethasone on 
post-operative pain in patients with abdominal hernia; the mechanism 
of the extended analgesic action of dexamethasone added to the local 
anesthetics is still not clear. Some studies described a direct effect 
of glucocorticoids on nerve conduction while others reported that 
dexamethasone-induced perineural vasoconstriction with concomitant 
slower absorption of the administered local anesthetics [6,20,22,23].

We determined the outcome based on the VAS at different post-
operative intervals and the requirement of rescue analgesia.

Both groups’ VASs increased steadily, with Group B’s score consistently 
lower than Group A’s. However, at the 12-h mark, Group B’s VAS 
significantly outperformed that of Group B, as evidenced by the Group B 
patients’ significantly longer duration of analgesia—an average of 
11.8 h compared to 8.05 h for Group A—and their significantly higher 
VAS scores. Similar results were found by Nasreen et al. [22] in their 
study, which showed that when dexamethasone was administered 
to ropivacaine, pediatric patients after hernia repair experienced an 
average pain-free time of 16.3 h. Similar results were also observed 
by Lee et al. [24] in their study, which found that patients undergoing 
ankle surgery experienced longer durations of analgesia when 
dexamethasone was added to anesthesia. The VAS score also revealed 
a similar trend, with the group receiving dexamethasone experiencing 
lower VAS scores. The patients in the group that received dexamethasone 
in addition to local analgesia had a considerably longer mean duration 
of analgesia in the trial by Balasubramaniam et al. [15]. In their 
investigation, Li et al. [18] assessed the addition of dexamethasone 
and dexmedetomidine, either separately or in conjunction with local 
anesthetic, in patients undergoing spine surgery. They found that the 
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addition of dexamethasone resulted in a longer duration of pain-free 
analgesia.

In Group A, the average analgesic dose was approximately 92 mg, 
while in Group B, it was merely 75 mg. The amount of analgesia 
required in the studies where TAP block was used without the 
addition of dexamethasone was significantly higher; if dexamethasone 
was substituted with another corticosteroid, the desired effect was 
observed at higher doses [21,23-26]. The side effect profile of adding 
dexamethasone was also comparable, as both study groups experienced 
post-operative nausea and vomiting as their only additional side effects.

We found in our study that adding dexamethasone not only reduced 
the dosage needed for analgesia but also lengthened the duration 
of the pain-free post-operative interval with a decreased need for 
rescue doses. The TAP block requires a large amount of analgesic to 
be infiltrated, so there is a margin of safety that needs to be taken into 
account. The results of this study show that adding dexamethasone 
to ropivacaine is helpful in addressing the issue of post-operative 

pain in TAP patients. The post-operative VAS of patients receiving 
dexamethasone as an adjuvant to analgesia was also significantly lower 
than the group receiving only analgesia.

Our study did have certain limitations, though, and these should be 
taken into consideration when interpreting the results. First, the study 
was a single-center trial, which may have limited the study’s power 
because no reference point was available to calculate the sample 
size. Second, the study sample size was lowered because of COVID-19 
because patients were not recruited.

CONCLUSION

A combination of 0.2% Ropivacaine (48 mL) with 8 mg dexamethasone 
(2 mL) significantly reduces the VAS in post-operative pain along with 
reduced quantity and frequency of rescue analgesia with a comparable 
adverse effect profile.
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