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Effect of adding dexamethasone to bupivacaine on 
transversus abdominis plane block for abdominal 
hysterectomy: A prospective randomized 
controlled trial
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A b s t r A c t

Purpose: different adjuvants have been used to improve the quality and increase the 
duration of local anesthetics during various nerve block techniques. the current study 
was aimed to evaluate the effect of adding dexamethasone to bupivacaine on the 
quality and duration of transversus abdominis plane (taP) block. Methods: Sixty adult 
patients undergoing elective open abdominal hysterectomy were randomly allocated 
to receive taP block using 20 ml of bupivacaine hydrochloride 0.25% + 2 ml saline 
0.9% (control group, n=30) or 20 ml of bupivacaine hydrochloride 0.25% + 2 ml 
dexamethasone “8 mg” (dexamethasone group, n=30). the primary outcome was 
postoperative pain, as evaluated by visual analog scale (VaS) for pain scoring at 1, 2, 
4, 12, 24 and 48 h postoperatively, whereas the secondary outcomes were time to 
first analgesia (TFA), morphine consumption and the occurrence of nausea, vomiting or 
somnolence. results: the pain VAS score was significantly lower at the postoperative 
2 h (4.9 vs. 28.1, P=0.01), 4 h (12.2 vs. 31.1, P=0.01) and 12 h (15.7 vs. 25.4, 
P=0.02). Furthermore, TFA was significantly longer in the dexamethasone group 
(459.8 vs. 325.4 min, P=0.002), with lesser morphine requirements in the postoperative 
48 h (4.9 vs. 21.2 mg, P=0.003) and lower incidence of nausea and vomiting (6 vs. 
14, P=0.03). No complications attributed to the block were recorded. conclusion: 
addition of dexamethasone to bupivacaine in taP block prolonged the duration of the 
block and decreased the incidence of nausea and vomiting.
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(L1). These neurons traverse through the neurofascial 
plane between the internal oblique and the transversus 
abdominis muscles.[2] Transversus abdominis plane (TAP) 
block is aimed to access these nerves in this neurofascial 
plane through the lumbar triangle of  Petit.[3] This triangle 
is bounded anteriorly by the external oblique muscle and 
posteriorly by the latissimus dorsi muscle, whereas the base 
is formed by the iliac crest.[4]

Various adjuvants have been used to improve the quality 
and increase the duration of  the local anesthetic action in 
different peripheral nerves and regional block techniques.[5,6] 
The analgesic effects of  spinal and systemic corticosteroids 
in combination with local anesthetics have been approved 
in human studies.[7,8] Methyl prednisolone addition to local 
anesthetic has increased the duration of  axillary brachial 
plexus block,[9] whereas dexamethasone microspheres 
have increased the block duration in both human and 
animal studies.[10-12] Furthermore, dexamethasone has 

INTRODUCTION

A	significant	proportion	of 	pain	experienced	by	patients	
undergoing abdominal surgeries is related to somatic pain 
signals derived from the abdominal wall.[1] The anterior 
abdominal wall components (skin, muscles and parietal 
peritoneum) are supplied by sensory neurons derived 
from the anterior rami of  spinal nerves T6 to L1, which 
include the intercostal nerves (T6 to T11), the subcostal 
nerve (T12) and the ilioinguinal and iliohypogastric nerves 
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been	 shown	 to	 possess	 antiinflamatory	 action.[13] The 
present placebo-controlled prospective, randomized and 
double-blinded study was aimed to assess the effect of  
adding dexamethasone to bupivacaine on the quality and 
duration of  TAP block.

METHODS

The current prospective, randomized, double-blind, 
controlled clinical study was carried out after a written 
informed consent was obtained from all patients and 
institutional review board approval was obtained. Sixty 
ASA I or II adult patients undergoing elective open 
abdominal hysterectomy were included in the study. The 
operations were performed by the same surgical team 
through a transverse incision (bikini line) just above the 
pubic hairline. Exclusion criteria were refusal of  the 
patients to give informed consent, preexisting coagulation 
disorders, morbid obesity, local infection at the site of  
the block or allergy to the drug under study. The patients 
were randomly allocated through sealed envelopes to get 
TAP block using 20 mL of  bupivacaine hydrochloride 
0.25% + 2 mL saline 0.9% (control group, n=30) or 
20 mL of  bupivacaine hydrochloride 0.25% + 2 mL 
dexamethasone “8 mg” (dexamethasone group, n=30). 
Randomization was done centrally by an independent 
statistician using a random number table generated by 
Microsoft Excel to ensure proper concealment of  the study 
management from the patients and investigators until the 
release	of 	the	final	statistical	results.	The	injectate	in	both	
groups was prepared by an independent anesthesiologist 
not involved in patient care, TAP performance or data 
collection. The mean pH of  the injectate was 5.8 in both 
groups. The patients were given 1–2 mg of  midazolam iv as 
a premedication about 20 min before induction of  general 
anesthesia. Standard monitoring included continuous 
electrocardiography (ECG), pulse oximetry, capnography 
and noninvasive blood pressure. General anesthesia was 
induced with propofol 1.5–2 mg/kg and fentanyl 3 µg/kg. 
Tracheal intubation was facilitated by administration of  
cis-atracurium 0.1 mg/kg. Anesthesia was maintained 
with isoflurane 1MAC, cis-atracurium 2 µg/kg/min 
and fentanyl 1 µg/kg/h, and no patients needed any 
additional narcotics during surgery. A single-injection 
ultrasound-guided TAP block was performed in all patients 
after induction of  general anesthesia using a 38-mm 
broadband linear array ultrasound probe (5–10 MHz of  
a Hewlett-Packard 77020A ultrasound monitor [Andover, 
MA, USA]). With the patient in the supine position, the 
ultrasound probe was placed in the midaxillary line, in a 
transverse plane to the lateral abdominal wall between the 
lower costal margin and the iliac crest. The needle was 
then positioned in plane and directly under the ultrasound 

probe, and then advanced till it reached the plane between 
the internal oblique and transversus abdominis muscles 
(TAP). Upon reaching this plane, the local anesthetic 
solution was injected, which lead to expansion of  the TAP, 
that appeared as a hypoechoic space. Careful aspiration was 
performed before injection to exclude vascular puncture. 
The TAP block was then performed on the opposite 
side, using the same technique and the same injectate. 
After surgery, the patients were transferred to the post 
anesthesia care unit. All patients were given acetaminophen 
1 g iv every 6 h during first 24 h after surgery, then 
acetaminophen 1 g was given orally every 6 h for 4 days. 
Patients were given iv boluses of  1 mg morphine when 
needed as a patient-controlled analgesia (PCA) when visual 
analog scale (VAS) score at movement was more than 
30 mm or on patient demand with a lock-out interval of  
10 min and a maximum 4-h dose of  20 mg. Ondansetron 
4 mg iv was administered in case of  reported nausea 
and/or vomiting. Both the patients, anesthesiologists and 
the observers who recorded the postoperative data were 
blinded to the group assignment. The primary outcome 
was postoperative pain, as evaluated by VAS for pain 
scoring at 1, 2, 4, 12, 24 and 48 h postoperatively. The 
secondary	outcomes	were	time	to	first	analgesia	(TFA),	
morphine consumption and the occurrence of  nausea, 
vomiting or somnolence. Furthermore, any suspected 
adverse drug reactions were reported. The patients were 
instructed preoperatively about the use of  the VAS for 
pain assessment on a 100-mm line (VAS; 0=no pain, 
100=worst pain imaginable). Duration of  analgesia was 
defined	 as	 the	 time	 interval	 from	 completion	 of 	 local	
anesthetic	administration	till	first	need	of 	rescue	analgesic	
in the form of  iv morphine using PCA.

statistical analysis
Before the study, a power analysis was performed to 
determine the necessary number of  patients in each 
group based on postoperative VAS score for pain. With a 
two-sided type I error of  5% and study power at 80%, it was 
estimated that 30 patients in each group would be enough 
to detect a 25% difference in the VAS score for pain based 
on detection of  a 10-mm difference between the groups. 
The Kolmogorov-Smirnov test was used to verify normal 
distribution of  continuous variables. Continuous variables 
are expressed as mean±standard deviation or median with 
interquartile range as appropriate. Statistical analysis was 
done by using Statistica version 6 (StatSoft Inc.; Tulsa, OK, 
USA; 2001) and GraphPad Prism version 4 (GraphPad 
Software Inc.; San Diego, CA, USA; 2005) software. 
Normally distributed continuous variables were compared 
using Student's unpaired “t”-test, whereas the Mann 
Whitney U test was used for comparison of  morphine 
requirements. Categorical variables were compared by 
the Chi-square test or Fisher's exact test, as appropriate. 
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All analyses were two-tailed and P<0.05 was considered 
statistically	significant.

RESULTS

Both groups were comparable regarding the demographic 
data and operative characteristics [Table 1]. Addition of  
dexamethasone to bupivacaine during TAP block provided 
lower postoperative VAS for pain score, longer TFA 
(459.8±75.3 vs. 325.4±63.6 min, P=0.002), less morphine 
requirements (4.9 (0–8.0) vs. 21.2 (12.0–27.3) mg, P=0.003) 
during the postoperative 48 h and lower incidence of  
nausea and vomiting (6 vs. 14, P=0.03), whereas both 
groups were comparable regarding the incidence of  
somnolence (1 vs. 4, P=0.16) [Table 2].

DISCUSSION

The current study showed that the addition of  8 mg 
dexamethasone to 20 mL bupivacaine 0.25% for TAP 
block	 on	 both	 sides	 resulted	 in	 a	 significant	 reduction	
of  VAS pain score over the postoperative 48 h, with 
prolongation of  TFA and reduction of  postoperative 
morphine requirements. A variety of  animal studies have 
reported the analgesic effect of  corticosteroids by adding 
microspheres of  corticosteroids to local anesthetics for 
peripheral nerve blockade.[10,12] Droger and colleagues have 
shown that dexamethasone incorporation into bupivacaine 
microspheres caused prolongation of  the intercostal nerve 
blockade in sheep.[10] Castillo and coworkers reported that 
addition of  dexamethasone microspheres to bupivacaine 
resulted in prolongation of  sciatic nerve blockade in 
rats.[12] These studies have attributed the prolongation 
of 	the	block	duration	to	the	antiinflammatory	effect	of 	
steroids. However, it should be noticed that microsphere 
technology is designed to provide sustained and prolonged 
release of  the drug in contrast to the aqueous solutions 
used in our study. Several animal studies have addressed 
neural safety of  corticosteroid use for nerve block.[14-16] 
Repeated intrathecal injection of  triamcinolone diacetate 
in a dose of  0.8 mg/kg in rats was not accompanied with 
any spinal neurotoxic effect.[14] In another animal study in 
sheep, the histopathologic effect of  intrathecal injection 
of  betamethasone was evaluated, approving its safety 
and suggesting its possible use in humans.[15] Sugita and 
coworkers[16]	approved	the	safety	and	efficacy	of 	intrathecal	
administration of  dexamethasone more than 2000-times 
for approximately 200 cases with posttraumatic visual 
disturbance. In one study on human volunteers, addition 
of  dexamethasone to bupivacaine microcapsules provided 
prolongation of  the intercostal nerve blockade.[11] Use 
of  oral dexamethasone succeeded in reducing pain and 
swelling following tooth extraction.[17] Another study 
reported analgesic and antiemetic effect of  betamethason 
during ambulatory surgery, which was matching with our 
study in reducing both pain and vomiting.[18] Studies that 
used corticosteroids as an adjuvant with local anesthetics 
during peripheral or regional nerve blocks are lacking. 
Addition of  dexamethasone to lidocaine 1.5% solution 
for axillary brachial plexus block resulted in longer 
sensory and motor blockade duration (sensory blockade 
duration was 242±76 vs. 98±33 min for control and 
motor blockade duration was 310±81 vs. 130±31 min for 
control).[19] In another study, 40 mg methyl prednisolone 
was added to a mixture of  local anesthetic formed of  
20 mL bupivacaine + 20 mL mepivacaine + 0.2 mL 
epinephrine for axillary brachial plexus block. It resulted in 
longer analgesia (23 vs. 16 h for control) and longer motor 
blockade duration (19 vs. 13 h for control).[9] Shrestha 

Table 1: Demographic data and operative 
characteristics in both groups
Variable Group I 

(control) 
n=30

Group II 
(dexamethasone) 

n=30

P value

Age (years) 45.6±9.2 47.2±10.3 0.32
Weight (kg) 73.1±9.8 70.5±10.5 0.27
Height (cm) 168±12 171±12 0.34
Duration of surgery (min) 78±19 80±17 0.28
Anesthesia time (min) 109±21 111±18 0.26
Data are expressed as mean and standard deviation (Mean±SD); P>0.05 denotes 
statistical insignificance

Table 2: Characters of TAP block and 
postoperative pain in both groups

P valueGroup II 
(Dexamethasone) 

n=30

Group I 
(Control) 

n=30

Variable

VAS on movement
0.224.1±1.04.2±1.21 h postop

0.01*4.9±1.328.1±11.12 h postop
0.01*12.2±3.331.1±9.34 h postop
0.02*15.7±3.125.4±8.012 h postop
0.2822.3±5.524.1±6.424 h postop
0.411.0±0.31.1±0.248 h postop

0.002*459.8±75.3325.4±63.6Duration of analgesia 
(min)
Morphine (mg) 
needed

N/A0 (0 – 0)0 (0 – 0)1 h postop
N/A0 (0 – 0)0 (0 – 0)2 h postop

0.03*1.5 (0 – 3.0)6.0 (0 – 9.5)4 h postop
0.01*3.1 (1.6 – 4.9)16.6 (6.1 – 23.4)12 h postop
0.01*4.1 (1.7 – 6.2)19.2 (8.1 – 24.2)24 h postop

0.003*4.9 (0 – 8.0)21.2 (12.0 – 27.3)48 h postop
0.03*614Nausea and/or 

vomiting
0.1614Somnolence

VAS - Visual analog scale; N/A - Non applicable; Data are expressed as mean and 
standard deviation (Mean±SD) or median with interquartile range; *Denotes 
statistical significance (P<0.05)
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and coworkers[20] added 8 mg of  dexamethasone to a 
mixture of  lidocaine and bupivacaine for supraclavicular 
brachial plexus block. Dexamethasone provided a faster 
onset of  action and longer duration of  analgesia without 
any adverse effects. Parrington and colleagues[21] added 
8 mg of  dexamethasone to 30 mL mepivacaine 1.5% 
during supraclavicular brachial plexus blockade. The 
dexamethasone group showed a longer duration of  
analgesia: 332 (225–448 min) vs. 228 (207–263 min) min 
in the control group, whereas the onset times of  sensory 
and motor blockade were similar in both groups. In 
another study,[22] Cummings III and coworkers reported 
longer analgesia when using ropivacaine or bupivacaine 
for interscalene blocks, with the effect being more potent 
with ropivacaine. However, the block duration was more 
prolonged with bupivacaine than with ropivacaine.

Several mechanisms have been suggested to explain the 
analgesic effect of  corticosteroids. A direct effect on nerve 
membrane	rather	than	an	antiinflammatory	action	has	been	
suggested as the corticosteroids were able to inhibit ectopic 
neural discharge originating in experimental neuromas.[23] 
Modulation of  pain signals in the spinal cord has been 
suggested as intrathecal betamethasone produced rapid 
analgesia for pelvic and perineal cancer pain that lasted 
for 5 days.[24] Triggering vasoconstriction and antiallergic 
activity of  topical steroids have been suggested through 
action	on	specific	glucocorticoid	receptors.[25,26] It should be 
emphasized that a blockade is not produced if  steroids are 
used alone for regional blocks, but steroids may potentiate 
the action of  local anesthetics through modulation of  the 
function of  potassium channels in the excitable cells.[27] In 
contradiction to our results, Tan and colleagues[28] reported 
failure of  iv dexamethasone to potentiate the analgesic effect 
of  intrathecal neostigmine; but, in our study, dexamethasone 
was not used intravenously other than for TAP block.

One limitation of  the current study results from the 
fact	 that	 the	beneficial	 effects	 of 	 dexamethasone	 could	
be explained by its systemic absorption. Unfortunately, 
because a third group (perineural bupivacaine + intravenous 
dexamethasone) was not included in the design of  the 
study, we were unable to answer this question.

In conclusion, the addition of  dexamethasone 8 mg to 
bupivacaine 0.25% for TAP block provides prolongation 
of  the duration of  the block and decreases the incidence 
of  postoperative nausea and vomiting that may have a great 
impact on patient comfort.
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