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Abstract 

Background: Transversus abdominis plane (TAP) block has been demonstrated to be an effective post-operative analgesic 

modality for caesarean section. However, various adjuncts have been used to prolong the analgesic effect of TAP block. The 

study aimed to evaluate the analgesic effect of dexamethasone and ketamine as adjuncts to plain bupivacaine for TAP following 

caesarean section. Subjects and Methods: Forty six eligible patients were randomized into two groups D and k (21 each) to 

receive TAP block. Group D received 40ml of 0.25% bupivacaine + 6mg dexamethasone and group K received 40ml of 0.25% 

bupivacaine +0.5mg/kg ketamine respectively. The duration of analgesia, pain scores, hemodynamic variables, and patient 

satisfaction using Likert- 5 scale were assessed and recorded. Data was collected and assessed using SPSS 21 for Windows. 

Numerical data was analyzed using unpaired Student t-test, while categorical data was analyzed using chi-square test. A p-value 

< 0.05 was considered significant. Result: The duration of analgesia was significantly (p<0.000) longer in dexamethasone group 

(1140.0±227.68) compared to ketamine group (846.0±211.37). The mean VAS score became significantly (p<0.000) lower in 

dexamethasone group (2.25±1.12) at 12hrs of the block compared to ketamine group (4.37±2.01). 95% of the patients (20) in 

group dexamethasone were satisfied with the procedure compared to 60% of patients (12) in ketamine group. This difference 

was statistically significant. Conclusion: The study concluded that 6mg dexamethasone when used as an adjuvant to plain 

bupivacaine via TAP block provided better analgesic profile after caesarean section compared to ketamine as an adjuvant. 
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1. Introduction 

Postoperative pain is one of the commonest complications 

of cesarean section with an incidence of 82.2% in Ethiopia and 

54.7% in Nigeria. [1, 2]. It is known to be associated with in-

creased oxygen consumption, increased morbidity, impaired 

physical function, slow recovery, increased cost of care and 
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increased liability to chronic persistent pain if poorly managed 

[3]. 

Different modalities have been employed to reduce pain 

following c/s, such as non steroidal anti-inflammatory drugs, 

systemic opioid, epidural analgesia, wound infiltration and re-

gional nerve blocks [4]. 

Tranversus abdominal plane block is a peripheral nerve 

block that provides analgesia for anterior abdominal wall from 

T6 - L1 following lower abdominal surgeries. Local anaesthet-

ics introduced into the neurofascial plane between the internal 

oblique and transversus abdominis muscles bathes and inhib-

its abdominal neural afferents. It can be performed using clas-

sical or landmark and ultrasonography-guided approach [5]. 

In a study conducted by Innaromato et al [6], they reported 

that TAP block following cesarean section for postoperative 

pain management under spinal anaesthesia reduced pain and 

the need for postoperative analgesics. Due to the limited du-

ration of analgesia by local anaesthetics, the analgesic profile 

of TAP block can be prolonged with the addition of adjuvants 

like opioids, steroids, ketamine, clonidine, and epinephrine, or 

the use of a catheter, thus providing intermittent bolus or con-

tinuous TAP injection [7]. 

The use of adjuvant drugs increases the duration of local 

anaesthetics while reducing the side effects of the local anaes-

thetics which is dose-dependent, when used for single-shot pe-

ripheral nerve blocks. However, dose-dependent effects of lo-

cal anesthetics are not eliminated with adjuvant drug use [8]. 

The mechanism of action of dexamethasone when used as an 

adjuvant is significantly unknown, however, it is postulated to 

produce extended analgesia through vasoconstriction and re-

duced absorption of local anaesthetic or direct action on the 

nerve cell to reduce neural discharge [8]. Ketamine is a potent 

analgesic which can interact with several types of receptors 

including adrenergic, serotonergic, muscarinic, opioids, 

and N-methyl D-aspartate (NMDA) [9]. A thorough literature 

search revealed paucity of documented studies comparing 

dexamethasone and ketamine as adjuncts for postoperative 

pain relief using TAP block after caeseraen section. This study 

is aimed at comparatively evaluating the analgesic effects of 

dexamethasone and ketamine as adjuvants to bupivacaine in 

TAP block following caesarean section. 

2. Subjects and Methods 

This is a randomized double-blind comparative study. Eth-

ical clearance was obtained from the institutional Health Re-

search and Ethics Committee with number 

FTH/OW/HREC/VOL.1/049 as well as a written informed 

consent from the patients before they were enrolled into the 

study. Female parturient aged 20 - 40 years with American 

Society of Anaesthesiologist (ASA) physical status classes II 

and III scheduled to undergo elective caesarean section under 

spinal anesthesia between February 13th 2024 and March 2nd 

2025 were recruited for this study. Exclusion criteria included 

patient refusal to participate in the study, body mass index 

(BMI) ≥ 35kg/m2, emergency caesarean section, patients with 

known hypersensitivity to bupivacaine, patients who required 

general anesthesia, patients with emotional instability, psychi-

atric patients, and hypersensitivity to the study drugs. Pre-op-

erative assessment was done at least a day before surgery, and 

informed written consent was obtained. The recruited and eli-

gible patients were randomized into group D (n=21) and group 

K (n=21) using a computer generated random numbers that 

was enclosed in a sealed opaque envelope, and they received 

bilateral TAP block with 38ml of 0.25% bupivacaine plus 6mg 

dexamethasone, made up to a total volume of 40ml (20ml on 

each side) and 38ml of 0.25% bupivacaine plus 0.5mg/kg ket-

amine, made up to a total volume of 40ml (20ml on each side) 

respectively. The study drug was prepared by a research assis-

tant, while the researcher established the TAP block and ad-

ministered the sample drug to the patients, as well as collected 

the data. The researcher and the patient were blinded to the 

study regimen. All the patients received oral ranitidine 150 mg 

and metoclopramide 10 mg the night before surgery and fasted 

overnight. Clear liquids were allowed till 2 h before surgery. 

In the theatre, the patients were wheeled into the operating 

suite and the baseline noninvasive blood pressure (BP), pulse 

rate, and peripheral oxygen saturation (SPO2) readings were 

recorded; and a peripheral 16-gauge intravenous cannula was 

also inserted. All patients received intravenous ondansetron 

8mg and were preloaded with lactated Ringer’s solution 15 

mL/ kg given over 30 minutes. 

Spinal anesthesia was instituted in the sitting position at the 

level of L3-4 or L4-5 by introducing 2ml 0.5% hyperbaric bu-

pivacaine (Marcaine, AstraZeneca) intrathecally using a 27-

gauge Quincke needle after ascertaining free backflow of cer-

ebrospinal fluid. Subsequently, patients were returned to the 

supine position with left lateral uterine displacement using a 

Crawford wedge. Fluid was maintained with Intravenous lac-

tated Ringer’s solution till the end of surgery. At the end of 

the surgery, rectal diclofenac was administered to all the pa-

tients. Subsequently, the patients received TAP block with the 

study solutions. The study solutions were prepared by a Re-

search Assistant, while the TAP block was instituted by the 

researcher after achieving asepsis using the classical/landmark 

technique.[10] Aspiration of the needle was done to exclude 

malposition of the needle tip into a vessel, and thereafter, 20 

ml of study agent D (0.25% plain bupivacaine plus 6mg Dex-

amethasone) or K (0.25% plain bupivacaine plus 0.5mg/kg 

ketamine) was injected on each side of the abdomen. After in-

stituting the TAP block, complications like intravascular in-

jection, local anesthetic toxicity were assessed and recorded. 

Postoperatively, the patients were evaluated in the post-an-

esthesia care unit and the ward at 2, 4, 6, 12, 18, and 24 hours 

by the investigator blinded to group assignment. Pain was as-

sessed with a 10 cm visual analog scale (VAS) pain score (0 

= no pain and 10 = worst pain). Time to administer the first 

rescue analgesic (i.v tramadol) either on demand or at VAS > 

4 was recorded (duration of analgesia) as the primary objec-

tive, while pain scores at specific times and patient satisfaction 
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using a 5-point scale were also assessed as secondary objec-

tives. After receiving rescue analgesics, the patient was placed 

on the hospital protocol for postoperative analgesia which 

consisted of intramuscular diclofenac 75 mg 8 hourly and in-

jection paracetamol 15mg/kg on demand or if pain scores re-

main high (VAS > 4). At 24 hours after instituting the TAP 

block, the degree of satisfaction with regard to early ambula-

tion and early start of breastfeeding was assessed and recorded. 

The sample size was calculated using the formula for com-

parison of mean [11] from a similar study conducted by Bak-

heet et al [12] with a reported Duration of analgesia of 1255.20 

± 94.742 in the Dexamethasone group and 862.52 ± 106.529 

in the Ketamine group, an estimated 19 patients were recruited 

into each group. Considering drop out and non-response (10% 

contingency), a total of 21 patients per group were included in 

this study. Data was manually collected and entered into a data 

collection form and analyzed with the statistical package for 

social sciences (SPSS) 25 for Windows. Tables and figures 

were used to present the results. Categorical variables were 

expressed as proportions and percentages and were analyzed 

using Chi-square test, while Continuous data were expressed 

as mean and standard deviation for normally distributed data. 

The normally distributed data were analyzed using unpaired 

Student’s t-test. A p-value of <0.05 was considered significant. 

3. Results 

Forty two patients were recruited and randomized into the 

dexamethasone and ketamine groups but one patient did not 

complete the study in ketamine group. 

The study groups were comparable in demographic data 

(p<0.21, p<0.96) (Table 1) and post TAP haemodynamic pro-

file at all times of assessment. (Figures 1 & 2). The incidence 

of nausea, vomiting and bradycardia were comparable in both 

groups (P=0.10, p=0.48, p=1.0) (Table 4). 

The duration of analgesia in group D (1140.0±227.68 min) 

was significantly (p<0.000) longer compared to group K 

(846.0±211.37min) (Table 2). 

The pain scores were comparable in both groups at 2hr, 4hr 

and 6hr (p<0.97, p<0.09, p<0.08), however the pain scores in 

group D (2.25±1.12) (4.67±2.09) became significantly 

(p<0.000)(p<0.001) lower at 12hr, 18hr compared to group K 

(4.37±2.01)(6.75±0.71). (Table 3) All the patients in group K 

received rescue analgesia by the 18th hr of the block, however 

seven patients in group D did not receive rescue analgesia all 

through the period of the study. 95% (20) of the patients in 

group D were satisfied with the procedure compared to 

60%(12) in the ketamine group with p<0.006 (Figure 3). 

Table 1. Comparison of demographics between group D and group K. 

Variable Dexamethasone Group Ketamine Group P-value 

Age 32.8±2.46 30.0±8.0 0.21 

BMI 30.95±3.70 29.0±3.61 0.96 

Table 2. Comparison of the duration of analgesia between the groups. 

Variable Dexamethasone Group Ketamine Group t P value 

Duration of Analgesia (mins) 1140.0±227.68 846.0±211.37 4.287 0.000 

Table 3. Comparison of pain scores at specific times between dexamethasone and ketamine groups. 

Variable Dexamethasone mean±SD Ketamine mean±SD T P value 

VAS @ 2hr 0.05±0.22 0.05±0.22 -.034 0.97 

VAS @ 4hr 0.24±0.44 0.55±0.69  -1.727 0.09 

VAS@ 6hr 1.19±1.21 1.8±1.0  -1.759 0.08 

VAS@ 12hr 2.25±1.12 4.37±2.01  -4.045 0.000 

VAS@ 18hr 4.67±2.09 6.75±0.71  -3.776  0.001 

VAS@ 24hr 6.29±0.49    
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Variable Dexamethasone mean±SD Ketamine mean±SD T P value 

VAS@Rescue Anal-

geia 
6.10±0.83  6.20±0.83  -.403  0.68 

VAS= visual analogue scale; p<0.05 is significant 

Table 4. Comparing the incidence of complications among the groups. 

Variables Dexamethasone Group Ketamine Group P value 

Nausea 4 (19%) 0 0.10 

Vomiting 2 (9.5%) 0 0.48 

Bradycardia 1 (4.8%) 0 1.00 

 
Figure 1. Comparison of the trend of the mean Heart rate between Group D and Group K. 

 
Figure 2. Comparison of the trend of the mean MAP between Groups D and K. 
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Figure 3. The degree of satisfaction among the groups. 

4. Discussion 

The result of the study demonstrated a better analgesic pro-

file acquired when dexamethasone was added to bupivacaine 

as an adjunct in terms of longer duration of analgesia, lower 

pain scores, lower total analgesic consumption and better pa-

tient satisfaction compared to ketamine as an adjunct in TAP 

block following caesarean section. Previous studies used be-

tween 0.5mg/kg to 1.5mg/kg of ketamine and 6mg to 8mg of 

dexamethasone to achieve similar outcome, hence 0.5mg/kg 

of ketamine and 6mg of dexamethasone was used in the pre-

sent study to reduce the risk of associated side effects while 

still achieving good analgesia. 

In the present study, a longer duration of analgesia was ob-

served when dexamethasone (1141.0±227.68) was added as 

adjunct to bupivacaine as compared to when ketamine 

(846.0±211.37) was used. These findings were similar to 

those reported by Youssef et al [13] and Bakheet et al [12]. 

However, in the present study the duration of analgesia in the 

dexamethasone group was 1141.0±227.68 min compared to 

(1294.2 ±1.36 min) (1255.20±94.742min) that was reported in 

the studies by Youssef et al [13] and Bakheet et al [12] respec-

tively. This difference can be attributed to the dose of dexa-

methasone used in the respective studies; while 8mg of dexa-

methasone was used in Youssef et al [13] and Bakheet et al 

[12], 6mg of dexamethasone was used in the index study. This 

explanation is corroborated by Amani et al [14] and Demirci 

et al [15] who stated in their studies that the duration of anal-

gesia depends on the dose of local anaesthetics used in the 

block and the dose of dexamethasone. 

In the present study the mean VAS score in the two groups 

were comparable till 6hr after caesarean section. Thereafter 

they were significantly lower in the dexamethasone group 

(Table 3). These results were similar to those reported by 

Youssef et al [13] despite using different doses of bupivacaine 

and adjuvants. The similarity in the results of the index study 

and Youssef et al [13] can be attributed to the analgesic effect 

of the higher total volume of the bupivacaine and adjuncts 

used in the present study which cancels out the analgesic ef-

fect of higher concentration and doses but lower total volume 

of bupivacaine and adjuncts in Youssef et al [13]. This expla-

nation is in agreement with studies by Carney et al [16] and 

Suresh et al [17], which reported that the spread of local an-

aesthetic used for TAP block, as well as the duration of anal-

gesia can be influenced by the volume of the local anaesthetic 

used. In contrast, Bakheet et al [12] reported that the mean 

VAS score became significantly lower in the dexamethasone 

group after 16hr following caesarean section despite using rel-

atively similar total volume of the bupivacaine and adjuncts. 

The difference can be due to higher concentration of bupiva-

caine used in Bakheet et al [12]. Unal et al [18] reported that 

in the presence of equal volumes, higher concentrations of bu-

pivacaine provides better analgesic profile than lower concen-

trations. 

All the patients in ketamine group received rescue analgesia 

by the 18th hr of the TAP block in the index study while 11 

(52%) of the patients in the dexamethasone group received 

rescue analgesia within the same period. However, 7 (33%) of 

the patients in the dexamethasone group did not receive rescue 

analgesia all through the period of the study. This indicates 

that the amount of rescue analgesia and the number of patients 

that received rescue analgesia were significantly lower in 

Dexamethasone group compared to ketamine group. These re-

sults were similar to that reported by Youssef et al [13]. This 

is in agreement with the reports of Niraj et al [19] and Johnson 

et al [20] which stated that there is a relationship between good 

postoperative analgesia and reduced analgesic consumption. 

The post-operative hemodynamics (heart rate and mean ar-

terial pressure) of both dexamethasone and ketamine groups 

in the present study were stable and comparable. Youssef et al 

http://www.sciencepg.com/journal/jgo


Journal of Gynecology and Obstetrics http://www.sciencepg.com/journal/jgo 

 

106 

[13] and Mourad et al [21] similarly reported that the hemo-

dynamic profile of dexamethasone and ketamine groups were 

stable with no significant difference. The poor vascularization 

of the transversus abdominis plane is associated with a reduc-

tion in the absorption of drug from TAP resulting in a delay in 

drug metabolism and reduced systemic effect of the drug on 

the hemodynamics with prolonged duration of analgesia of 

TAP block [22]. 

The incidence of nausea and vomiting was comparable be-

tween the dexamethasone and ketamine groups of the index 

study. This is similar to the report by Mourad et al [21], though 

they differ in surgical procedure and regional technique with 

the index study. This similarity can be attributed to the doses 

of the adjuncts used in both studies. Although dexamethasone 

has anti-emetic effect, the higher number of patients that de-

veloped nausea and vomiting in dexamethasone group in the 

index study could be explained by other confounding factors 

including history of motion sickness, previous history of post-

operative nausea and vomiting, intraoperative gut manipula-

tion during the surgery etc which the index study did not set 

out to assess. 

The satisfaction rates for the procedure were more in the 

dexamethasone group (Figure 3). Similar results were re-

ported by Urfali et al [23]. The higher degree of satisfaction 

in the dexamethasone group could be attributed to the better 

analgesic profile revealed in this group, characterized by a 

longer duration of analgesia, lower pain scores, and lower to-

tal analgesic consumption, thereby influencing patient satis-

faction. 

5. Conclusion 

The study showed that dexamethasone when added as an 

adjunct to bupivacaine for a TAP block for caesarean section 

provides better post-operative analgesic profile in terms of 

longer duration of analgesia, lower pain score, lower total an-

algesic consumption and better patient satisfaction after cae-

sarean section compared to ketamine adjunct to bupivacaine. 

However, with respect to side effects they were comparable. 
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