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INTRODUCTION

Surgical stress response occurring as a result of 
uncontrolled pain after surgeries severely affects 
various physiological functions, even leading to 
increased perioperative morbidity and mortality. 
Hence, effective post‑operative analgesia is an 
essential component of the care of surgical patients.[1] 
Regional anaesthesia with local anaesthetic agents 
not only inhibits the stress response to surgery 
but also improves the post‑operative outcome. 
Post‑operative pain in inguinal hernia repair is 
best treated with multimodal approach combining 

locoregional analgesia (transversus abdominis 
plane [TAP] block), non‑steroidal anti‑inflammatory 
drugs and opioids.[2]
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ABSTRACT

Background and Aims: Ultrasonography (USG)‑guided transversus abdominis plane (TAP) block 
is an abdominal field block with high efficacy. This study was undertaken with the aim of determining 
the effect of the addition of dexamethasone to 0.5% ropivacaine on post‑operative analgesia in 
USG‑guided TAP block for inguinal hernia repair. Methods: A double‑blind randomised control 
study was conducted on sixty patients posted for inguinal hernia repair with the American Society 
of Anesthesiologists physical Status I or II, who were allocated two groups of 30 each. Patients in 
Group RS received 0.5% ropivacaine (20 ml) and normal saline (2 ml) whereas patients in Group RD 
received 0.5% ropivacaine (20 ml) and dexamethasone (2 ml, i.e., 8 mg), in USG‑guided TAP 
Block on the same side, after repair of inguinal hernia under spinal anaesthesia. Visual analogue 
scale (VAS) scores, time for request of first analgesia and total tramadol consumption in first 24 h 
were compared. Unpaired Student’s t‑test and Mann–Whitney U‑test were performed using SPSS 
23 Software. Results: Patients in Group RD had significantly lower VAS scores as compared 
to Group RS from 4th to 12th h, postoperatively. Duration of analgesia was significantly more in 
Group RD (547.50 [530,530] min) when compared with Group RS (387.50 [370,400] min) (P < 0.001). 
The demand for intravenous tramadol was significantly low in Group RD (223.33 ± 56.83 mg) as 
compared to Group RS (293.33 ± 25.71 mg) (P < 0.001). Conclusion: Addition of dexamethasone 
to ropivacaine in USG‑guided TAP block significantly reduces post‑operative pain and prolongs 
the duration of post‑operative analgesia, thereby reducing analgesic consumption.
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Ultrasonography‑guided TAP block is an effective 
peripheral abdominal field block that blocks the 
ilioinguinal, iliohypogastric and lower intercostal 
(T7–T11) nerves.[3] TAP block has been utilised as a 
part of multimodal regime for post‑operative analgesia 
in various surgical procedures involving lower 
abdominal wall incision. For regional anaesthesia, local 
anaesthetics alone provide good operative conditions 
but have shorter duration of post‑operative analgesia. 
Hence, various adjuvants such as opioids, clonidine 
and ketamine are added to local anaesthetics to achieve 
a quick, dense and prolonged block, but their use is 
limited by side effects such as nausea, vomiting and 
pruritus.[4] Dexamethasone, a very potent and highly 
selective glucocorticoid has been used as an adjuvant 
to local anaesthetics in various nerve blocks resulting 
in variable effects on onset but prolonged duration of 
analgesia and motor block.[5]

The aim of our study was to determine the effect of 
dexamethasone on post‑operative analgesia when 
added to 0.5% ropivacaine in USG‑guided TAP block 
for inguinal hernia repair. The primary objective of 
the study was to compare the quality and duration of 
post‑operative analgesia.

METHODS

This prospective, randomised, double‑blinded study 
was conducted after approval from Hospital’s Ethical 
Committee over a period of 6 months. A written and 
informed consent was taken from the patient after 
explaining the procedure to the patient. Patients with 
the American Society of Anesthesiologists  (ASA) 
physical Status I or II, aged 18–65 years, with body mass 
index <30 kg/m2 undergoing open surgery for elective 
inguinal hernia repair were included in the study. The 
exclusion criteria included patient refusal, patient 
with known hypersensitivity to local anaesthetics, 
patient with opioid addiction, bleeding diathesis, any 
chronic systemic illness, anatomical abnormality, 
infection at the regional site, peripheral neuropathy 
and neurological deficits. Matched pair randomisation 
was used for the study where patients were grouped 
into pairs based on having similar observable 
characteristics. One unit in each pair was randomly 
assigned to the treatment group and the other to the 
control group. Patients in Group RS received 20 ml 0.5% 
ropivacaine  (Aesmira Pharmaceuticals, India) +2 ml 
normal saline with total volume of 22 ml whereas patients 
in Group RD received 20 ml 0.5% ropivacaine +2 ml 
dexamethasone  (8  mg)  (Zee Pharmaceuticals, India) 

with total volume of 22 ml. Sealed opaque envelopes 
containing group allocation were opened just before 
performing the TAP block. During pre‑anaesthetic 
workup patient’s detailed history, general physical 
examination and systemic examination was carried 
out. Routine investigations as per recent guidelines 
were also noted. The patient was explained in detail 
about the anaesthesia procedure, drugs and visual 
analogue scale (VAS) score (from 0-100).[6] On arriving 
inside operating room, standard ASA monitoring was 
attached. A large bore (18 G) intravenous (IV) cannula 
was inserted under local anaesthesia in a peripheral 
vein. The patient was pre‑medicated with midazolam 
0.02 mg/kg IV. Co‑loading with a crystalloid solution 
at 10  mL/kg was done while administering spinal 
anaesthesia. Under aseptic precautions, spinal 
anaesthesia was administered using 3  ml 0.5% 
bupivacaine (hyperbaric) at L3–4 or L4–5 interspace 
with 25 gauge Quincke tip Spinal needle  (B. Braun; 
Melsungen, Germany). Electrocardiogram and oxygen 
saturation with pulse oximeter (SpO2) were monitored 
continuously, and non‑invasive blood pressure was 
recorded every 5 min during the intraoperative period.

After completion of the surgical procedure, the patient 
was administered USG‑guided TAP block. First, skin 
was prepared with antiseptic, followed by draping 
with sterile cloth. The Ultrasound probe  (M‑turbo 
11‑mm broadband linear array, 6–14 MHz; Sonosite, 
Bothell, Washington, USA) was sheathed. After 
identifying the lower costal margin and iliac crest, 
the ultrasound probe was placed in the midaxillary 
line between them, in a transverse plane to the lateral 
abdominal wall to obtain a transverse view of the 
abdominal layers. A  22G needle was inserted 1  cm 
medial to the probe and advanced using the in‑plane 
technique with real‑time assessment using USG. The 
injection site was defined between aponeurosis of 
internal oblique and transversus abdominis muscles. 
After the tip of needle was correctly placed, 2  ml 
drug was injected to hydrodissect the tissue followed 
by injection of drug in 5 ml increments with gentle 
intermittent aspiration. During the injection, the 
distribution of local anaesthetic solution was observed 
as a hypoechoic enlargement on USG. Specific 
drug combinations were prepared by individual 
anaesthesiologist who was not part of the study. 
During administration of TAP block, drug injection 
was stopped if the needle slid into muscle (to avoid 
intramuscular spread and haematoma formation) or 
if any signs or symptoms of toxicity appeared. The 
patient was then transferred to post‑operative ward 
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where injection tramadol 2  mg/kg IV was given as 
rescue analgesic on VAS score  >40 or on patient’s 
demand, whichever first.

The primary outcome of the study was duration of 
analgesia which was defined as the time interval from 
completion of local anaesthetic administration till 
first demand of analgesic, and the quality of analgesia 
as determined by VAS score at predefined intervals at 
2, 4, 6, 8, 10, 12, 18 and 24 h. The secondary outcomes 
included total tramadol consumption, post‑operative 
adverse effects and complications  (haemodynamic 
instability, respiratory depression, nausea, vomiting, 
transient femoral nerve palsy, haematoma at site of 
injection) during post‑operative period up to 24  h. 
In addition, regression of motor block due to spinal 
anaesthesia was assessed using Modified Bromage 
Score to exclude the failed spinal anaesthesia, if 
any.[7]

A power analysis based on time for analgesia in a 
previous study carried out on TAP block by Ammar 
and Mahmoud[8] revealed that 30  patients in each 
group would be sufficient to detect difference in the 
duration of analgesia with a significant interval of 1 h, 
with α error = 0.05, β error = 0.20, power of study at 
80% and confidence limit of 95%. Statistical analysis 
was done using  SPSS 23 software (IBM SPSS, trial 
version, New York, USA). The Kolmogorov–Smirnov 
test was used to verify the normal distribution 
of continuous variables. Normally distributed 
continuous variables were compared using unpaired 
Student’s t‑test. Mann–Whitney U‑test was performed 
for comparison of VAS scores and time for analgesia. 
Tramadol consumption was also compared using 
unpaired Student’s t‑test. Continuous variables were 
expressed as mean  ±  standard deviation or median 
with interquartile range as deemed appropriate. 
Categorical variables were compared using Chi‑square 
test. All analyses were two‑tailed and P  <  0.05 was 
considered statistically significant. 

RESULTS

Both groups were matched for the demographic data 
[Table  1]. Duration of analgesia was significantly 
more in dexamethasone containing Group  RD 
(547.50 [530,530] min) when compared with Group RS 
(387.50 [370,400] min) (P < 0.000) [Table 2]. Patients 
in Group  RD had significantly lower VAS scores as 
compared to Group RS from 4th to 12th h of post‑operative 
period [Figure 1 and Table 3]. Patients of dexamethasone 

containing Group  RD had lower tramadol 
requirement ([223.33 ± 56.83 mg] vs. [293.33 ± 25.71 
mg] [P < 0.001]) [Table 2] and lower incidence of nausea 
and vomiting as compared to Group RS [Table 4]. No 
statistical difference was observed between both the 
groups regarding patient’s haemodynamic variables 
[Tables 5a‑d in online supplement]. No complications 
attributable to TAP block were observed.

DISCUSSION

The current study discusses the effects of addition of 
dexamethasone to ropivacaine in USG‑guided TAP 
block for inguinal hernia repair. Following inguinal 
hernia repair, multi‑modal pain therapy  (balanced 
analgesia) is the recommended technique for 
treatment of post‑operative pain.[9,10] The use of 
regional anaesthesia along with conventional oral and 

Table 1: Comparison between the two groups according to 
demographic data (n=30)

Parameter Group RS* Group RD* P
Age (years) 40.80±15.70 43.03±14.42 0.568
Weight (kg) 73.60±8.51 76.90±7.06 0.108
Height (m) 1.69±0.09 1.70±0.07 0.508
BMI (kg/m2) 25.12±2.09 25.40±1.92 0.596
ASA PS

I 56.67 46.67
II 43.33 53.33

*Data expressed as mean±standard deviation

Figure 1: Change in visual analogue scale score
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Table 2: Comparison between the results of two groups 
(n=30)

Parameter Group RS Group RD P
Duration of Analgesia1 387.50 (370,400) 547.50 (530,580) 0.000
Total Opioid 
consumption (mg) 2

293.33±25.71 223.33±56.83 0.001

Data expressed as median (interquartile range Q1, Q3). Data expressed as 
mean±standard deviation
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IV analgesics have resulted in improved outcomes. 
0.5% ropivacaine was used in this study instead of 
0.25% as it provides denser analgesia as observed in 
various previous studies.[11,12]

Addition of dexamethasone to local anaesthetics 
as an adjuvant increased the duration of TAP block 
(RD vs. RS; 547.50  [530,530] min vs. RS 387.50 
[370,400] min, respectively). The increase in the 
duration was similar to the previous studies.[13] 
Dexamethasone exerts it is analgesic action by inhibiting 
transmission and neural discharge in nociceptive 
C‑fibres. Hence, the duration of anaesthesia is 
prolonged due to dexamethasone additive action.[14] 
Steroids prolongs analgesia when administered as 
adjuvant in regional blocks but the results have been 
variable depending on the dosage of dexamethasone, 
local anaesthetic and it's  concentration and site of 
block. Duration of prolongation of analgesia with 
dexamethasone is highly variable with few studies 
suggesting analgesia up to 20–24  h while others 
suggest only up to 12–16  h as observed in this 
study.[8,15,16] Furthermore, it has also been found that 
dexamethasone at doses more than 0.1  mg/kg is an 
effective adjunct in multimodal strategies to reduce 
post‑operative pain and opioid consumption after 
surgery.[17,18] Considering the fact that doses <0.1 mg/
kg failed to produce any opioid‑sparing effect when 
administered IV, combined with the result of the study 
conducted by Desmet et  al.[19] claiming that IV and 
perineural dexamethasone are equivalent in increasing 
the analgesic duration of regional anaesthesia, 

8  mg dexamethasone was used as an adjuvant with 
ropivacaine.

Addition of dexamethasone to ropivacaine in TAP 
block resulted in significant reduction of tramadol 
consumption  (RD vs. RS;  [223.33  ±  56.83 mg] 
vs. [293.33  ±  25.71 mg], respectively). This was 
found to be associated with decreased side effects. 
Similar results have been reiterated by various 
previous studies.[20] Decreased nausea and vomiting 
associated with dexamethasone can be explained 
due to various reasons such as anti‑inflammatory 
effect, direct central action at the solitary tract 
nucleus, interaction with the neurotransmitter 
serotonin, and receptor proteins tachykinin NK1 and 
NK2 and alpha‑adrenaline maintaining the normal 
physiological functions of organs and systems, 
regulation of the hypothalamic–pituitary–adrenal 
axis, reducing pain and the concomitant use of 
opioids, which in turn reduces opioid‑related nausea 
and vomiting.[21]

One limitation of the current study is use of spinal 
anaesthesia for conduction of surgery. As TAP 
block was administered before wearing off of spinal 
anaesthesia, potentiation of TAP block by spinal 
anaesthesia cannot be denied but as difference in VAS 
scores starts from 4th  h onwards, when motor block 
has almost worn off, there seems to be no effect on 
adjuvant action of dexamethasone. Furthermore, 
lower doses of dexamethasone can be considered as 
an adjuvant in regional anaesthesia in future practice 
as more and more researches find no significant 
difference between different doses of dexamethasone 
being used in regional anaesthetic blocks.[22]

CONCLUSION

The addition of dexamethasone to ropivacaine in 
USG‑guided TAP block significantly prolongs the 
duration of post‑operative analgesia.

Table 4: Incidence of post‑operative side effects
Postoperative 
side effects

Incidence χ2 P
Group RS (n=30) Group RD (n=30)

Nausea 13 8 3.889 0.049
Vomiting 10 2 5.104 0.024
Sedation 4 4 0.144 0.704
Headache 3 3 0.185 0.667
Dry mouth 3 2 0.000 1.000

Table 3: Comparison between the two groups according to VAS
Time (hours) Group RS (n=30) Group RD (n=30) Z score P

Median Interquartile range (Q1, Q3) Median Interquartile range (Q1, Q3)
2 0.00 0,5 0.00 0,4 ‑1.021 0.307
4 21.50 12,27 12.00 10,15 ‑3.134 0.002
6 40.00 34,43 25.50 22,30 ‑5.972 0.000
8 47.00 44,50 38.50 33,40 ‑6.384 0.001
10 53.50 50,55 45.00 42,48 ‑5.371 0.000
12 61.00 58,63 54.00 50,58 ‑4.734 0.000
18 59.00 56,61 58.50 55,60 ‑0.253 0.801
24 60.00 60,67 60.00 57,65 ‑0.503 0.615
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Table 5d: Change in mean arterial pressure in mmHg
Time (Hours) (Mean±SD) t P

Group RS 
(n=30)

Group RD 
(n=30)

Baseline 96.20±5.93 96.00±5.66 0.134 0.894
Before TAP block 92.80±4.82 92.63±4.81 0.134 0.894
After TAP block 92.13±4.93 94.63±4.69 ‑0.403 0.689
2 94.13±4.68 94.70±4.76 ‑0.465 0.664
4 95.97±5.11 96.07±4.50 ‑0.080 0.936
6 98.47±5.18 97.77±4.78 0.544 0.588
8 98.80±5.90 96.90±4.47 1.405 0.165
10 97.30±5.04 98.90±4.17 ‑1.340 0.186
12 96.67±4.74 98.90±4.84 ‑1.805 0.076
18 96.63±4.48 97.90±4.91 ‑1.043 0.301
24 96.80±4.52 98±4.59 ‑1.021 0.312

Table 5b: Change in systolic blood pressure in mmHg
Time (Hours) (Mean±SD) t P

Group RS 
(n=30)

Group RD 
(n=30)

Baseline 125.50±7.96 122.93±9.49 1.135 0.261
Before TAP block 118.53±6.77 119.00±6.66 ‑0.269 0.789
After TAP block 121.00±6.29 119.93±6.80 0.631 0.531
2 123.47±6.39 122.10±6.42 0.826 0.412
4 125.73±6.53 122.87±6.57 1.694 0.096
6 128.03±6.71 124.9±7.23 1.739 0.087
8 127.33±6.42 124.00±6.85 1.944 0.057
10 127.33±6.70 128.90±8.21 ‑0.810 0.421
12 126.33±5.97 125.97±6.89 0.220 0.826
18 126.60±5.76 126.40±7.03 0.121 0.904
24 127.20±5.86 126.97±6.54 0.145 0.885

Table 5c: Change in diastolic blood pressure in mmHg
Time (Hours) (Mean±SD) t P

Group RS 
(n=30)

Group RD 
(n=30)

Baseline 81.43±6.02 82.90±4.52 ‑1.067 0.290
Before TAP block 78.73±4.94 79.03±5.22 ‑0.229 0.820
After TAP block 78.57±5.07 78.83±5.00 ‑0.205 0.838
2 79.53±4.74 80.73±4.64 ‑0.991 0.326
4 81.12±5.06 82.97±4.12 ‑1.538 0.130
6 83.70±5.68 84.40±4.19 ‑0.543 0.589
8 83.47±6.02 83.70±3.79 ‑0.180 0.858
10 82.30±5.36 84.60±4.25 ‑1.897 0.063
12 82.33±5.48 84.53±4.43 ‑1.716 0.092
18 81.67±5.22 84.13±4.38 ‑1.983 0.052
24 81.53±5.00 83.83±4.20 1.930 0.059

Table 5a: Change in heart rate
Time (Hours) (Mean±SD) t P

Group RS 
(n=30)

Group RD 
(n=30)

Baseline 80.27±13.08 80.73±10.89 ‑0.150 0.881
Before TAP block 78.20±10.95 79.17±8.39 ‑0.384 0.703
After TAP block 78.80±9.63 79.80±8.54 ‑0.426 0.672
2 79.27±9.23 80.67±8.07 ‑0.624 0.535
4 80.57±8.83 80.33±7.20 0.112 0.911
6 83.43±10.71 80.73±7.75 1.119 0.268
8 82.47±11.12 81.83±7.41 0.260 0.796
10 82.37±9.53 86.00±8.40 ‑1.567 0.123
12 81.00±9.44 85.00±8.38 ‑1.736 0.088
18 80.27±10.50 83±8.73 ‑1.097 0.277
24 79.70±10.12 82.8±8.43 ‑1.289 0.203


