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ABSTRACT:  

Background: Breast cancer is the most common malignancy in women, and surgery often 

results in significant postoperative pain. Thoracic paravertebral block (TPVB) with local 

anesthetics can provide effective analgesia, and adding suitable adjuvants may further prolong 

pain relief. The aim of this study was to compare the effectiveness of fentanyl, 

dexamethasone, and magnesium sulfate as adjuvants to bupivacaine in thoracic paravertebral 

block for prolonging postoperative analgesia after unilateral breast cancer surgery.  

Methods: This randomized controlled trial was conducted at BSMMU on 90 female patients 

undergoing unilateral breast cancer surgery. Patients were allocated into three groups (n=30): 

Bupivacaine with fentanyl (100 µg), dexamethasone (10 mg), or magnesium sulfate (80 mg). 

Ultrasound-guided TPVB was performed at T4, and outcomes included VAS pain score, time 

to first analgesic, opioid consumption, and complications. 

Results: The mean age of patients was comparable among the groups (Group-F: 39.9±6.2, 

Group-D: 39.7±6.2, Group-M: 39.8±6.2 years). Onset of sensory block was faster in Group-

F (8.17±1.14 min) than in Group-D (9.02±1.68 min) and Group-M (8.93±1.52 min), though 

not statistically significant. Heart rate and systolic blood pressure remained stable across 

groups, with 13.3% of Group-M experiencing perioperative hypotension. Postoperative pain 

scores (VAS) were significantly lower in Group-F at 2, 6, and 12 hours compared to Group-

D and Group-M. The duration of analgesia was longest in Group-F (447.5 min) versus Group-

D (432.6 min) and Group-M (437.8 min), although the difference was not statistically 

significant. Overall, fentanyl provided superior pain control and prolonged analgesia. 
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Conclusion: In this study fentanyl is better than dexamethasone and magnesium sulfate but 

dexamethasone and magnesium sulfate both are also an effective adjuvant for prolongation of 

postoperative analgesia in thoracic paravertebral block after unilateral breast cancer surgery. 

 

Introduction 

Breast cancer is the most common diagnosed 

malignancy and the leading cause of cancer deaths 

in women [1]. It remains a dreadful cancer of 

women in Bangladesh. Breast malignancy is a 

hidden burden which accounts for 69% death of 

women. In Bangladesh, the overall incidence of 

breast cancer is estimated at 22.5 cases per 100,000 

females across all age groups, and among women 

aged 15–44 years, breast cancer is the most 

prevalent cancer, with a rate of 19.3 per 100,000, 

surpassing all other cancer types [2]. Despite the 

advancement, breast cancer surgery is associated 

with moderate to severe postoperative pain. 

Postoperative pain after breast cancer surgery have 

a number of shortcomings such as poor recovery, 

prolonged hospital stays, increased cost, effect on 

patient’s psychology and chronic persistent pain if 

acute postoperative pain is not adequately 

controlled [3]. The management of acute 

postoperative pain is required not only for patient’s 

satisfaction but for better outcomes like enhanced 

recovery, decreased length of hospital stay, 

decreased opioid consumption, early mobilization, 

early discharge of patients and reducing the cost of 

burden. 

Surgical removal of the breast cancer is the 

mainstay of current treatment. General anesthesia is 

the conventional used anesthetic technique but 

regional anesthetic techniques have also been used 

for breast surgeries. Whether general anesthesia or 

regional technique is chosen, optimal analgesia is 

an integral part of enhanced recovery after surgery 

to improve patients’ outcomes [4]. Conventionally 

systemic opioid is the primary analgesic option after 

surgery. However, opioid administration is 

associated with nausea, vomiting, constipation, 

respiratory depression, hyperalgesia and 

immunosuppression [5]. Consequently, clinicians 

are striving to reduce opioid consumption. To 

reduce acute postoperative pain and complications 

associated with opioid, regional analgesic 

techniques are regarded as the best choice [6]. 

Pre-emptive analgesia has the potential to be more 

effective than a similar analgesic treatment initiated 

after surgery. Regional anesthetic technique as 

preemptive analgesia has multiple effects. It may 

decrease anesthetic requirement, immediate 

postoperative pain may be reduced, the 

development of chronic pain may be prevented and 

perioperative opioid consumption may be reduced 

[7]. 

Various regional anesthetic interventions have been 

used for breast surgeries; these include local wound 

infiltration, thoracic epidural anesthesia, thoracic 

spinal anesthesia, interfascial plane blocks such as 

pectoral nerve (PECS) blocks type 1 and 2, serratus 

plane block (SPB) and thoracic paravertebral block 

[8]. Among them ultrasound-guided thoracic 

paravertebral block (TPVB) has become 

increasingly popular for postoperative analgesia 

after breast surgery. In a study sixty-eight female 

patients undergoing elective unilateral modified 

radical mastectomy were enrolled. Patients were 

randomized to receive preoperative ultrasound-

guided TPVB with 0.5% ropivacaine (TPVB group, 

n=34) or 0.9% saline (Control group, n=34). It 

showed preoperative TPVB decreased the area 

under the curve of the visual analog scale pain 

scores over 24 h, reduced postoperative 24-h 

morphine consumption, prolonged the time to first 

rescue analgesia, shortened the length of post-

anesthesia care unit stay, lessened postoperative 

nausea and vomiting, and improved the patient 

satisfaction [9].Thoracic paravertebral nerve block 

(TPVB) is  a promising option to the classic 

multimodal analgesia in breast surgery as it 

enhances surgical anesthesia and postoperative 

analgesia [10]. 
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The risk of TPVB-related complications is low with 

ultrasound guidance compared to the blind 

technique [11]. Consequently, ultrasound-guided 

TPVB is now considered the gold standard for 

managing post-breast surgical pain. However, 

incomplete postoperative pain relief can hinder 

recovery [12]. Optimal anesthetic outcomes aim to 

enhance patient-perceived recovery and analgesia 

while minimizing opioid consumption. Various 

adjuvants have been used with local anesthetics to 

prolong analgesia, improve block quality, and 

reduce anesthetic-related adverse effects. 

Several drugs—including fentanyl, 

dexmedetomidine, clonidine, morphine, verapamil, 

midazolam, tramadol, alfentanil, sufentanil, and 

dexamethasone—have been co-administered with 

bupivacaine to enhance block characteristics. 

However, many are associated with adverse effects 

such as nausea, vomiting, and hypotension [6]. 

Among them, magnesium sulfate, dexamethasone, 

and fentanyl are considered effective adjuvants that 

enhance analgesic efficacy and prolong block 

duration with fewer complications. Although 

various studies have evaluated these agents 

individually or in combination, comparative data, 

particularly from Bangladesh, remain limited [3]. 

Fentanyl, a potent opioid, prolongs sensory and 

motor blockade by binding to opioid receptors in 

the dorsal horn via diffusion into epidural and 

subarachnoid spaces and reduces postoperative pain 

and rescue analgesic requirements [13, 14]. 

Dexamethasone, a long-acting glucocorticoid, 

provides prolonged analgesia by reducing 

inflammation and inhibiting pain signal 

propagation [15]. Magnesium sulfate, an NMDA 

receptor antagonist, prevents calcium influx, 

reducing central sensitization and postoperative 

pain [16, 17]. 

Objective of the Study 

The objective of this study was to show the 

comparison of the effectiveness of fentanyl, 

dexamethasone and magnesium sulfate as adjuvants 

to bupivacaine in thoracic paravertebral block for 

prolongation of postoperative analgesia after 

unilateral breast cancer surgery under general 

anesthesia. 

Methodology & Materials 

This observational study was carried out in the 

Department of Anaesthesia, Analgesia and 

Intensive Care Medicine, BSMMU, Dhaka, during 

the period from October 2022 to September 2023. 

The study population included women aged 25 to 

60 years undergoing unilateral breast cancer 

surgery at BSMMU after fulfillment of the 

eligibility criteria. A total of 90 patients were 

enrolled, with 30 patients in each group. The 

inclusion criteria were ASA grade II and III patients 

with a diagnosis of breast cancer without 

metastasis, aged 25–60 years, Mallampatti class I or 

II, and scheduled for elective surgery under general 

anesthesia with controlled ventilation. Patients were 

excluded if they had hypersensitivity to study drugs, 

chest wall deformity, coagulopathy, use of 

anticoagulants, infection at the block site, previous 

breast surgery, or breast cancer with metastasis. 

 

After obtaining ethical approval and informed 

written consent, baseline demographic and clinical 

data were collected. Patients were randomly 

allocated into three groups: Group-F received 

fentanyl 2 ml (100 mcg) plus 18 ml 0.5% plain 

bupivacaine, Group-D received dexamethasone 2 

ml (10 mg) plus 18 ml 0.5% plain bupivacaine, and 

Group-M received magnesium sulfate 2 ml (80 mg) 

plus 18 ml 0.5% plain bupivacaine. Patients were 

kept nil per oral for 8 hours before surgery, VAS 

was explained preoperatively, and standard 

monitors were applied on arrival in the operating 

room. Preoperative HR, BP, and SpO₂ were 

recorded, IV access was secured, and a thoracic 

paravertebral block was performed at T4 under 

ultrasound guidance using an in-plane technique 

with a 22-gauge insulated needle. Proper drug 

spread was confirmed by anterior displacement of 

pleura, and block success was checked by pinprick 

at T2–T6 dermatomes. General anesthesia was 

induced with fentanyl, propofol, and 

suxamethonium, and maintained with halothane, 

nitrous oxide, and oxygen. Standard monitoring and 
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fluid management were continued throughout 

surgery, with treatment of hypotension or 

bradycardia as required. At surgery completion, 

neuromuscular blockade was reversed with 

neostigmine and atropine. Postoperatively, patients 

were monitored, VAS scores were recorded at fixed 

intervals, and pethidine was given as rescue 

analgesic if VAS ≥4. The duration of analgesia, 

time to first analgesic request, opioid consumption, 

hemodynamic changes, and complications were 

documented. Data were analyzed using SPSS 

version 23 with descriptive statistics, one-way 

ANOVA, and chi-square tests, with significance set 

at p<0.05. 

Results 

Table I: Different parameters of demographic variables of the study groups (n=90) 

Variables Group F (n=30) Group D (n=30) Group M (n=30)  P=value 

Age in years (Mean ± S.D.) 39.9±6.2 39.7±6.2 39.8±6.2 0.471ns 

Height in cm (Mean ± S.D.) 158.2±11.5 161.95±9.8 160.5±9.5 0.704ns 

Weight in kg (Mean ± S.D.) 59.68±7.2 56.9±6.3 61.5±6.1 0.958ns 

BMI (kg/m2) 23.8±2.5 24.9±2.8 24.5±2.7 0.094ns 

ASA status     

ASA II 19(63.3%) 18(60%) 19(63.3%)  

0.825ns 
ASA III 11(36.6%) 12(40%) 11(36.6%) 

 

Table I shows the parameters of demographic 

variables of the study groups (n=90). Total of 90 

patients fulfilling inclusion/exclusion criteria were 

studied. Mean age was found to 39.9±6.2 years in 

group F, 39.7±6.2 years in group D and 39.8±6.2 

years in group M. The mean height was found 

158.2±11.5 cm in group F, 161.95±9.8 cm in group 

D and 160.5±9.5 cm in group M. The mean weight 

was found 59.68±7.2 kg in group F, 56.9±6.3 kg in 

group D and 61.5±6.1 kg in group M. The mean 

BMI was found 23.8±2.5 kg/m2 in group F, 

24.9±2.8 kg/m2 in group D and 24.5±2.7 kg/m2 in 

group M. All patients were with ASA physical 

status II and III. Group F, 19(63.3%) were ASA II 

and 11(36.6%) were ASA III. Group D, 18(60%) 

were ASA II and 12(40%) were ASA III. Group M, 

19(63.3%) were ASA II and 11(36.6%) were ASA. 

 

Table II: Onset of sensory block between groups(n=90) 

Time (min)                                      Number of patients P value 

 Group F (n=30) Group D (n=30) Group M (n=30)  

 

 

≤5 2(6.7%) 0 0 

6-10 23(76.7%) 19(63.3%) 21(70.0%) 
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>10 5(16.7%) 11(36.7%) 9(30.0%)  

 

0.816 

Mean ± S.D. 8.17 ± 1.14 min 9.02 ± 1.68 min 8.93 ± 1.52 min 

 

Table II shows time to onset of sensory block. Onset 

of sensory block was rapid in Group F (8.17 ± 1.14 

min) than Group D (9.02 ± 1.68 min) and Group M 

(8.93 ± 1.52 min). On comparison of the required 

time to the onset of sensory block between groups 

was 6-10 minute in 23(76.7%) patients of Group-F 

versus 19(63.3%) in Group-D and 21(70.0%) in 

Group-M patients. The result was non-significant (p 

value > 0.05). 

Figure 1: Trends of heart rate (HR) between the 

groups (n=90) 

 

Figure 1 shows the heart rate (HR) in the studied 

groups. No significant variation was found in case 

of mean heart rate (HR) throughout the 

perioperative period. Only Group- F shows 

gradually declining the heart rate  compared to 

Group-D & M, but difference was non-significant. 

Compared with group D, group M patients shows 

non- significant increased heart rate at 30 minutes 

onwards. Baseline heart rate was 86, 84, 84 

beat/min in Group-F, D, M respectively. At 20 min 

heart rate was 82, 80, 85 beat/min in Group-F, D, M 

respectively. At 45 min heart rate was 78, 80, 82 

beat/min in Group-F, D, M respectively. At 60 min 

heart rate was 74, 76, 84 beat/min in Group- F, D, 

M respectively. At 75 min heart rate was 70, 78, 85 

beat/min in Group-F, D, M respectively. At 90 min 

heart rate was 71, 78, 89 beat/min in Group-F, D, M 

respectively. So, at the end of follow up we found 

that, heart rate almost stabilized in D group. 

Figure 2: Trends of systolic blood pressure (SBP) 

between groups (n=90) 

 

Figure 2 shows that Systolic Blood pressure (SBP) 

had well maintained during the perioperative period 

in three groups. In magnesium sulfate group 

(Group-M) 4(13.3%) patients had suffered 

hypotension during perioperative period. Graph 

shows systolic blood pressure during follow up it 

was observed that at preanesthesia, mean systolic 

BP was found 110.6±6.3, 110.3±6.4, 109.9±6.2 in 

group F, D, M respectively. At 15 minutes after, 

mean systolic blood pressure was 92.5±5.1, 

95.4±5.6, 88.4±5.3 in group F, D, M respectively. 

At 20 minutes after, mean systolic blood pressure 

was 95.3±5.3, 95.8±5.7, 85.5±5.5 in group F, D, M 

respectively. At 30 minutes after, mean systolic 

blood pressure was 92.4±5.2, 94.2±5.4, 80.3±5.4 in 

group F, D, M respectively. At 60 minutes after, 

mean systolic blood pressure was 94.6±6.8, 

90.8±6.2, 81.9±6.4 in group F, D, M respectively. 

At 75 minutes after, mean systolic blood pressure 

was 93.6±6.1, 89.3±6.5, 80.5±6.3 in group F, D, M 

respectively. At 90 minutes after, mean systolic 

blood pressure was 86.3±5.9, 85.4±5.8, 78.8±6.1 in 

group F, D, M respectively. Systolic blood pressure 

changes were non-significant in between groups. 
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Table III: Assessment of pain intensity by VAS score between groups (n=90) 

VAS score at different 

follow up time 

                   Number of patients P value 

 Group F (n=30) Group D 

(n=30) 

Group M (n=30)  

2 hr After surgery     

0-2 4 (13.3) 0 0 

3-6 16 (53.3) 12 (40.0) 9 (30.0) 

7-10 10 (33.4) 18 (60.0) 21 (70.0) 

Mean±SD 5.7±0.47 6.1±0.45 6.8±0.48 0.068 

6 hr after surgery     

0-2 11 (36.7) 5 (16.7) 2 (6.7) 

3-6 12 (40.0) 14 (46.7) 13 (43.3) 

7-10 7 (23.3) 11 (36.7) 15 (50.0) 

Mean±SD 5.4±0.3 6.8±0.3 7.7±0.3 0.001 

12 hr after surgery     

0-2 22 (73.3) 17 (56.7) 13 (43.3) 

3-6 8 (26.7) 9 (30.0) 10 (33.4) 

7-10 0 4 (13.3) 7 (23.3) 

Mean±SD 3.0±0.27 4.2±0.32 5.2±0.35 0.001 

24 hr after surgery     

0-2 24 (80.0) 20 (66.7) 14 (46.7) 

3-6 4 (13.3) 7 (23.3) 10 (33.4) 

7-10 2 (6.7) 3 (10.0) 6 (20.0) 

Mean ± SD 1.9±0.21 3.1±0.26 4.3±0.29 0.001 

 

Patients in the Group-D & M had higher VAS than 

Group-F during the second hours after surgery. Pain 

score gradually declined in all three groups, but 

significantly lower in Group-F compared to others. 

VAS score 7-10 or severe pain were 7 (23.3) in 

Group-F, 11 (36.7) in Group-D, and 15 (50.0) 

patients in Group-M 6 hr after surgery. 12 hr after 

surgery revealed that 22 (73.3) in Group-F, 17 

(56.7) in Group-D, and 13 (43.3) patients in Group-

M had VAS score 0-2 or mild pain. 24 hr after 

surgery revealed that 24 (80.0) in Group-F, 20 

(66.7) in Group-D, and 14 (46.7) patients in Group-

M had VAS score 0-2 or mild pain. With 

progression of time, VAS score was significantly 

lower in fentanyl group compared to others. 2 hours 

after surgery mean VAS pain score was 5.7±0.47, 
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6.1±0.45 and 6.8±0.48 in group F, D & M 

respectively. The difference was statistically 

significant. Six hours after the surgery, mean VAS 

pain score was 5.4±0.3, 6.8±0.3 and 7.7±0.3 in 

group F, D & M respectively. Twelve hours after 

the surgery, mean score was 3.0±0.27, 4.2±0.32 and 

5.2±0.35 in group F, D & M respectively. At the 

24th hour, almost maximum patients had no pain. 

So overall finding suggested that, three drugs are 

effective in control of postoperative pain in first 24 

hours, however Fentanyl group performed better 

pain control compared to others and efficacy was 

fentanyl > dexamethasone> Magnesium sulfate 

(Table III). 

Table IV: Analgesic requirement amongst the study population (n=90) 

Rescue Analgesic 

requirement 

Number of patients P value 

 Group F (n=30) Group D (n=30) Group M 

(n=30) 

 

No. of rescue analgesic 

(frequency) 

 

4(13.3) 

 

7(23.3) 

 

8(26.7) 

 

0.072 

Time of 1st demand of 

analgesic (min) 

 

196.5±16.2 

 

105.7±16.9 

 

98.7±15.5 

 

0.001 

Dose of Opioid 

consumption (Inj. 

Pethidine) in mg/24 hr 

 

286.5±28.7 

 

458.2±34.7 

 

485.5±35.8 

 

0.017 

 

Table IV shows the time of rescue analgesic 

requirement in postoperative period of the study 

patients. It was observed that mean time of 

analgesic requirement was earlier in group M 

(98.7±15.5 min) and Group-D (105.7±16.9 min) 

than group F (196.5±16.2 min). Total required dose 

of Opioid (Inj. Pethidine) in mg/24 hr were 

286.5±28.7 mg in Group-F, 458.2±34.7 mg in 

Group-D and 485.5±35.8 mg in Group-M. The 

difference was statistically significant (p< 0.05) 

between three groups. 

Figure 3: Mean duration (min) of block (n=90) 

 

Figure 3 shows the duration of blockade, defined as 

the time between onset of sensory block and return 

of dull pain but VAS<4. Block lasted longer in the 

Group-F patients (447.5 min) as compared to the 

other groups (432.6 min in Group-D and 437.8 min 

Group-M). But the difference was statistically non-

significant (p>0.05). 

Table V: Evaluation of adverse events between 

groups (n=90) 

Complication Number of Patient 

 Group F 

(n=30) 

Group D 

(n=30) 

Group M 

(n=30) 

Hypersensitivity 

or rash 

0 0 0 

Hypotension 0 0 4 (13.3%) 

Nausea, vomiting 5 (16.7%) 0 0 

Cardiovascular 

collapse 

0 0 0 
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Myoclonus 

pneumothorax 

0 

0 

0 

0 

0 

0 

 

Fentanyl produced a remarkably low postoperative 

VAS score, but high incidence of nausea and 

vomiting postoperatively compared with others. 

Hypotension developed in 4 (13.3%) patients of 

Group-M. Difference was statistically non-

significant (Table V). 

Discussion 

This Randomized control trial was carried out in the 

Department of Anesthesia, Analgesia and Intensive 

Care Medicine, BSMMU, to assess and compare the 

effectiveness of different adjuvants fentanyl, 

dexamethasone and magnesium sulfate to 

bupivacaine in thoracic paravertebral block for 

prolongation of postoperative analgesia after 

unilateral breast cancer surgeries under general 

anesthesia. Women of age 25-60 years undergone 

unilateral breast cancer surgery in hospital within 

study period were selected after fulfillment of 

eligible criteria. Total number of ninety (90) 

patients was recruited and allocated into three 

groups, 30 in each group. 

In this study, majority of the patients i.e. 74 (82.2%) 

were between 45-60 years, 17.8% (n=16) were 

between 25-44 years. Mean age was found to 

39.8±6.2 years. The difference was statistically 

non-significant (p>0.05) between three groups. All 

patients were with ASA physical status II and III. In 

Group F, 19(63.3%) were ASA II and 11(36.6%) 

were ASA III. Group D, 18(60%) were ASA II and 

12(40%) were ASA III. 

Group M, 19(63.3%) were ASA II and 11(36.6%) 

were ASA III. The mean weight was found 

59.68±7.2 kg in group F, 56.9±6.3 kg in group D 

and 61.5±6.1 kg in group M. The mean height was 

found 158.2±11.5 cm in group F, 161.95±9.8 cm in 

group D and 160.5±9.5 cm in group M. The 

demographic profile difference was not statistically 

significant. Findings are consistent with results of 

the other studies. Previous study reported that 

socio-demographic profile was similar among the 

both groups [6]. 

In this study it was observed that onset of sensory 

block was faster in Group F who received fentanyl 

(8.17 ± 1.14 min) than Group D (9.02 ± 1.68 min) 

and Group M (8.93 ± 1.52 min) who received 

dexamethasone and magnesium sulfate 

respectively. The result was statistically non-

significant (p value > 0.05). 

Sayed M. et al., conducted a comparative study 

between fentanyl and dexamethasone as adjuvant to 

bupivacaine and observed, onset of sensory block 

was earlier in fentanyl group than dexamethasone 

[18]. A comparative study between fentanyl and 

magnesium sulfate as adjuvant to bupivacaine in 

supraclavicular brachial plexus block was 

conducted by Emdad H. et al., and showed onset of 

block was faster in patients who received fentanyl 

[19]. Khezri M. et al., also demonstrated delayed 

onset of analgesia with addition of magnesium. This 

may be due to difference in pH and baricity of the 

solution containing magnesium that contributed to 

the delayed onset [20]. 

In this study no significant variation was found in 

case of mean heart rate (HR) throughout the 

perioperative period. Only Group-F who received 

fentanyl showed gradually declining the heart rate 

compared to Group-D & M, but difference was 

statistically non-significant. Declining heart rate in 

fentanyl group may be due to suppressed stress 

response mediated by fentanyl. The local anesthetic 

action of fentanyl is potentiated by analgesia 

mediated by an opioid receptor that leads to 

fentanyl uptake to the systemic circulation [21]. 

Systolic Blood pressure (SBP), diastolic blood 

pressure (DBP) and SpO₂ had well maintained 

during the perioperative period in three groups. 

In this study patients in the Group-D & M had 

higher VAS than Group-F during the second hours 

after surgery. Pain gradually declined in all three 

groups, but it was more significantly in Group-F. 

Difference was statistically significant. Six hours 

after the surgery, mean VAS score were 5.4±0.3, 

6.8±0.3 and 7.7±0.3 in group F, D and M 
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respectively. Twelve hours after the surgery, mean 

VAS was improving further as reflected by the 

mean score were 3.0±0.27, 4.2±0.32 and 5.2±0.35 

in group F, D & M respectively. At the 24th hour, 

almost maximum patients had no pain. So overall 

finding suggested that, all the three drugs are 

effective in control of postoperative pain, but 

fentanyl was better compared to dexamethasone 

and magnesium sulfate). Fentanyl produced a 

remarkably low postoperative VAS score compared 

to others.  

Previous study regarding fentanyl versus 

dexamethasone or both as adjuvants to bupivacaine 

in an ultrasound-guided paravertebral block in 

patients undergoing modified radical mastectomy 

showed that mean VAS score was lower in fentanyl 

group than dexamethasone group [22]. Another 

study reported that mean VAS score was higher in 

group who received magnesium sulfate compared 

to dexamethasone group and VAS score was 

significantly decreased after receiving rescue 

analgesic in both the groups [6]. 

In this study, mean duration of block was higher in 

fentanyl group (447.5 min) compared to 

dexamethasone (432.6 min) and magnesium sulfate 

group (437.8 min) but the difference was not 

statistically significant. Comparative study between 

fentanyl and magnesium sulphate as adjuvants to 

bupivacaine showed that there was significant 

increase in duration of analgesia in fentanyl group 

as compared to magnesium sulfate group [23]. 

In this study it was observed that, hypotension 

developed in 4 (13.3%) patients of Group-M who 

received magnesium sulfate. In group F who 

received fentanyl. 5 (16.7%) patients developed 

nausea and vomiting. Difference was statistically 

non- significant. 

In magnesium sulfate group 12% patients had 

suffered hypotension during perioperative period 

[6]. There was no significant adverse effect in a 

study, fentanyl versus dexamethasone or both as 

adjuvants to bupivacaine in an ultrasound-guided 

paravertebral block in patients undergoing modified 

radical mastectomy [22]. 

So, overall findings concluded that fentanyl is more 

effective than dexamethasone and magnesium 

sulfate as adjuvant to bupivacaine. Possible 

explanation is pharmacodynamic variability and 

analgesic properties of different drugs. Theories 

have shown that on nociceptive C-fibers, 

dexamethasone increases the activity of inhibitory 

potassium channels, thus decreasing their activity. 

But it has no effect on central pain modulation. On 

the other hand, Fentanyl is extremely selective μ 

receptor agonist that has effect on both central and 

peripheral pain receptor. So, it prolonged the 

duration of analgesic action by directly binding with 

opioid binding site on the dorsal nerve roots or by 

diffusing into surrounding tissues [24, 25]. 

From the results of this study, it was found that 

fentanyl is better than other drugs, e.g., 

dexamethasone, magnesium sulfate as adjuvant to 

bupivacaine in thoracic paravertebral block for 

postoperative analgesia after breast cancer 

surgeries, improved postoperative pain scores and 

reduced postoperative analgesic requirements with 

minimal side effects. 

Limitations of the study 

The present study had certain limitations that should 

be acknowledged. First, the relatively small sample 

size may limit the generalizability of the findings to 

a larger population. In addition, the possibility of 

personal bias cannot be completely excluded, which 

may have influenced the interpretation of results. 

Furthermore, the satisfaction of both the surgeon 

and the patient, which could provide valuable 

insights into the overall effectiveness of the 

management approaches, was not evaluated. These 

limitations highlight the need for larger, more 

comprehensive studies with broader outcome 

measures in the future. 

Recommendations 

Regional block may be used more as it efficiently 

controls pain, maintain better hemodynamic 

stability. 
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Conclusion  

In this study fentanyl, dexamethasone and 

magnesium sulfate were effective adjuvants to 

bupivacaine for managing post-operative pain in 

thoracic paravertebral block for unilateral breast 

cancer surgery. 
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