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INTRODUCTION

Breast cancer is the most common cancer in 
women which usually requires modified radical 
mastectomy  (MRM).[1] This is commonly performed 
under general anaesthesia and 40% of breast cancer 
surgery patients complain of remarkable acute 
postoperative pain which is controlled with the use 
of intravenous  (IV) analgesic agents. IV analgesic 
agents are associated with a high occurrence of 

Original Article

Nibedita Pani, Padmalaya Sahu, Deepti Swain, Chetna Biswal, Amit Pradhan1, 
Sidharth Sraban Routray
Department of Anaesthesiology and Critical Care, SCB Medical College, Hospital, Cuttack, Odisha, 
1Department of Anaesthesiology and Critical Care, KIMS, KIIT Deemed to be University, Bhubaneswar, 
Odisha, India

Effects of fentanyl and dexmedetomidine as 
adjuvants to bupivacaine in paravertebral block 
for postoperative analgesia in patients undergoing 
modified radical mastectomy: A prospective 
randomised double-blind study

ABSTRACT

Background and Aims: Paravertebral block  (PVB) is an established method, indicated for 
postoperative analgesia after modified radical mastectomy  (MRM). Although many additives 
to bupivacaine in PVB have been tried to prolong the analgesia in postoperative period, no 
additive has been found without any adverse effects. We have compared the duration of 
analgesia in PVB using adjuvants like dexmedetomidine and fentanyl with bupivacaine after 
MRM. Methods: A total of 60 female patients enroled for MRM were divided into two groups of 
30 patients each. Group BF received PVB with 20 ml bupivacaine 0.25% with fentanyl 1 μg/kg 
and group BD received 20 ml bupivacaine 0.25% with dexmedetomidine 1 μg/kg for PVB. After 
confirming successful PVB, surgery was done under general anaesthesia. Time for first rescue 
analgesic request was the primary outcome of the study. The secondary outcome was comparison 
of visual analogue scale scores for pain and total analgesic consumption. Side effects like sedation, 
nausea, vomiting, bradycardia and hypotension in the postoperative period till 24 h were also 
assessed.  Results: The time for first rescue analgesic request was 6.32 ± 1.75 h in the BD 
group contrary to 3.94 ± 2.12 h in group BF (P < 0.05). Total paracetamol consumed as rescue 
analgesia in the first 24 h of postoperative period was remarkably reduced in group BD (1.7 ± 0.94 
gm) in contrary to group BF (2.6 ± 0.98 gm) (P < 0.05). There was no significant difference in 
the incidence of complications between the groups. Conclusion: Dexmedetomidine provides 
prolonged postoperative analgesia compared with fentanyl when used as an adjuvant to 
bupivacaine in PVB after MRM.
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postoperative nausea and vomiting  (PONV).[2] This 
can lead to poor recovery and increase in the duration 
of hospital stay. So, to avoid these problems, the use 
of IV analgesic agents needs to be minimised. Various 
regional techniques like intercostal block, epidural 
analgesia, paravertebral block  (PVB) and pectoral 
nerve block have been suggested for postoperative 
pain management, but have shown variable efficacy. 
In a retrospective cohort study, authors concluded 
that PVB reduces postoperative pain score, total 
opioid consumption, complications like PONV 
and length of hospital stay in oncoplastic breast 
surgery.[3] PVB has been also found to be associated 
with enhanced recovery after microvascular breast 
surgery.[4] Various adjuvants like fentanyl, clonidine, 
magnesium sulphate and dexamethasone have been 
used with bupivacaine for prolonging the duration of 
the analgesia in PVB.[5] But, as the literature is silent 
about the ideal adjuvant to local anaesthetics, the 
search for an adjuvant with a good analgesic profile 
and less adverse effects continues. Dexmedetomidine 
has evolved as a drug for all seasons, in the current 
practice scenario.[6] Dexmedetomidine has proven its 
efficacy as an adjuvant to bupivacaine in PVB where 
it provides a significant clinical benefit by decreasing 
the postoperative use of analgesics, and prolonging the 
onset of postoperative analgesic requirement compared 
with morphine. It has also been reported to produce a 
remarkable decrease in pulse rate and mean arterial 
blood pressure intraoperatively.[7] Fentanyl as an 
additive to 0.25% bupivacaine in PVB has been found 
to reduce the rescue analgesic consumption as well 
as cumulative pain scores at rest and on movement 
after breast surgery but it has not been much studied.[8] 
Our aim was to compare the efficacy of additives like 
fentanyl and dexmedetomidine when used with 
bupivacaine in PVB for postoperative analgesia and 
also to study any associated complications in the 
postoperative period after MRM.

METHODS

This prospective randomised study was undertaken 
at a tertiary care hospital from February 2021 to July 
2021 after taking Institutional Ethics Committee 
approval and registering in the Clinical Trials 
Registry—India (CTRI/2021/02/031164). All the 
principles of the Declaration of Helsinki were 
followed during the course of the study. All patients 
confirmed their willingness and signed the informed 
consent form. A  total of 60  patients of American 
Society of Anesthesiologists physical status I and II 

of age 18 to 70  years posted for MRM were enroled 
in this study. Patients having coagulopathy, allergy 
to study drug, infection at the site of PVB, pregnancy 
and severe cardiopulmonary diseases were excluded 
from the study. During pre‑anaesthetic check‑up, 
after taking history, all the patients were examined 
and investigations were checked. All the patients 
were informed regarding the interpretation of visual 
analogue scale (VAS, 0‑10).[9] Patients were randomly 
allocated into two groups  (group  BF and group  BD) 
using a computer‑generated random number table 
and the codes were kept in a sealed opaque envelope. 
The study drug was prepared by an anaesthesiologist 
not involved in the study. Both the patients and the 
investigator involved in the collection of data were 
blinded to allocation. After entry into the operating 
theatre, IV access was established through an 18 gauge 
IV cannula and ringer’s lactate 10 ml/kg was started. 
Heart rate  (HR), non invasive blood pressure (NIBP), 
peripheral oxygen saturation (SpO2), and temperature 
were monitored. Midazolam 0.03  mg/kg IV and 
tramadol 1  mg/kg IV were given as premedication. 
Ultrasound‑guided thoracic PVB was performed 
at level T4 with the patients in sitting position 
using longitudinal oblique in‑plane approach. 
A  high‑frequency transducer probe  (8–12 MHz) 
connected to an ultrasound machine  (GE Logiq 
F™ ‑ General Electric Healthcare, Little Chalfont, 
United  Kingdom) was positioned in a para‑median 
sagittal plane, approximately 2.5  cm lateral to the 
spinous process at the ipsilateral side of the location 
of surgery. Using a 26‑gauge needle, the skin and 
subcutaneous tissue was infiltrated with 5 ml of 1% 
lignocaine. Ultrasound probe was used to locate the 
paravertebral space and a 22 gauge, 50  mm blunt 
insulated nerve block needle  (B. Braun Medical 
Inc., Bethlehem Pennsylvania) was introduced in an 
in‑plane direction from caudad to cephalad [Figure 1]. 
After perforating the superior costotransverse ligament 
and confirming negative aspiration of blood, 20 ml of 
allocated drug was injected. The correct placement 
of the study drug was confirmed by expansion of the 
paravertebral space between the pleura and superior 
costotransverse ligament. Anterior movement of the 
pleura indicated appropriate spread of drug. In group 
BF, patients received 20 ml of bupivacaine 0.25% 
with 1 µg/kg fentanyl for PVB. In group BD, patients 
received 20 ml of bupivacaine 0.25% with 1 µg/kg 
dexmedetomidine for PVB. Success of the block was 
evaluated using the pinprick test at T1–T6 dermatome 
20  min after the block in sitting position. Failure of 
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PVB was considered if loss of pinprick sensation 
was delayed more than 30 min in same dermatomes. 
Patients with failed block were excluded from the 
analysis. All the patients with successful block were 
then  made supine and surgery started. Baseline 
parameters like SpO2, NIBP and HR were recorded and 
monitored continuously. Tramadol 1  mg/kg IV was 
administered and induction was done with propofol 
2  mg/kg IV and endotracheal intubation was done 
using rocuronium 0.6 mg/kg IV and the patients were 
maintained with oxygen, nitrous oxide and isoflurane 
1% to 1.5%. Anaesthesia was deepened by increasing 
the percentage of isoflurane when mean arterial 
pressure (MAP) increased by 20% over pre‑induction 
value. Reduction of MAP more than 20% below 
baseline value was taken as hypotension which was 
managed by reducing isoflurane concentration and 
administering ephedrine 5 mg IV. HR <50 beats/min 
was considered as bradycardia. At the end of the surgery, 
the residual neuromuscular block was reversed using 
glycopyrrolate 10 µg/kg and neostigmine 50 µg/kg IV. 
After extubation, all the patients were shifted to the 
post anaesthesia care unit where vital parameters 
were recorded. VAS at rest and on ipsilateral arm 
abduction movement was monitored at 0, 2, 4, 6, 12 
and 24 h postoperatively. Paracetamol 15 mg/kg IV was 
administered when the VAS was ≥4. Sedation score 
assessed by Ramsay sedation scale, haemodynamic 
parameters  (HR and MAP) and complications such 
as hypotension, bradycardia, respiratory depression, 
pruritus, nausea and vomiting in the postoperative 
period were recorded. Ondansetron  (4  mg) IV 
was given to all patients with nausea, retching or 
vomiting. The primary objective was to compare 
time for the first rescue analgesic request, while the 

secondary objectives were to compare total analgesic 
consumption and VAS at rest and on movement at 
different time points. Sample size was calculated after 
doing a pilot study among 10 patients with time for 
first analgesic request as the primary outcome of the 
study. Time to first analgesic request was 3.51 ± 1.13 h 
in bupivacaine‑fentanyl group and 5.92  ±  1.15  h in 
bupivacaine‑dexmedetomidine group. With α error of 
0.05 and power of the study (1 − β) at 80%, to detect 
at least 120  min variation in time for first analgesic 
request among the two groups, the sample size was 
calculated to be 28 in each group; 30  patients were 
enroled in each group to make up for any dropouts. 
Data were entered in a Microsoft excel spreadsheet 
and analysed using statistical package for the social 
sciences version  21. Shapiro–Wilk test was used for 
checking the normality distribution of the variables. 
The patients’ demographic data and pain profile 
were analysed using the Student's unpaired t‑test and 
Chi‑square test appropriately. P value <0.05 was taken 
as statistically significant.

RESULTS

Totally 65  female patients undergoing MRM 
were enroled for the study, and 5  patients were 
excluded for not fulfilling the inclusion criteria. 
PVB was successful in all the enroled patients 
[Figure  2]. Patient characteristics like age, gender, 
weight and duration of surgery between the two 
groups were equivalent  [Table  1]. The request for 
first rescue analgesia was significantly earlier in 
group  BF  (3.94  ±  2.12  h) compared with Group  BD 
(6.32 ± 1.75 h) [P value 0.014]. The mean paracetamol 
consumption during 24  h postoperatively was 
significantly reduced in group  BD  (1.7  ±  0.94 gm) 
compared with group  BF  (2.6  ±  0.98 gm)  [P value 
0.029] [Table 2]. VAS scores at rest were low up to 4 h 
in group BD in comparison to group BF, the difference 
being statistically not significant. But during the 4 to 
12 h interval, VAS scores at rest were significantly low 
in group  BD in comparison to group  BF  [Figure  3]. 
Variation in VAS scores on movement in both study 
groups was not significant [Figure 4]. Intra operatively, 
between 30 and 90 min, HR and MAP were reduced 
more in group  BD compared with group  BF which 
was statistically significant. HR and MAP in the 
postoperative period in both the groups were 
comparable. Sedation scores in group BD and BF were 
1.5 ± 0.5 and 1.4 ± 0.3, respectively, at first hour of the 
postoperative period which was not significant. Also, 
there were no remarkable differences in sedation scores 

Figure  1: Sonographic image showing technique of paravertebral 
block with needle path. *SCTL: Superior costotransverse ligament, 
PVS: Paravertebral space
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at 6 and 12 h and number of patients having sedation 
among the two groups  [P  >  0.05]. Regarding other 
complications seen in the first 24  h postoperatively, 
four patients in group BD and five patients in group BF 
had PONV, the difference not being statistically 
significant. Also there was no remarkable variation in 
the incidence of complications like bradycardia and 
hypotension between the two groups [Table 2].

DISCUSSION

This study compared the efficacy of dexmedetomidine 
and fentanyl as adjuvants to 0.25% bupivacaine 
for postoperative analgesia facilitated by the use 
of ultrasound‑guided PVB in MRM. The study 
showed that dexmedetomidine, as an additive to 
bupivacaine, in PVB delayed the first request of 
rescue analgesia and produced a significant reduction 

in the total requirement of rescue analgesia in the 
first 24  h postoperatively compared with fentanyl. 
Dexmedetomidine produced a remarkably low 
postoperative VAS score between 4 and 12 h with less 
incidence of nausea and vomiting postoperatively 
compared with fentanyl. PVB is commonly used to 
induce unilateral analgesia along the thorax and the 
abdomen without severe haemodynamic changes. 
The benefits of thoracic PVB have been demonstrated 
in patients undergoing surgery for breast cancer.[10] 
However, pleural puncture resulting in pneumothorax 
is a serious complication associated with traditional 
approaches using guidance from anatomic landmarks 
and nerve stimulation, which may have contributed 
to the low use of this block. An ultrasound‑guided 
technique has the potential to reduce complications by 
providing direct visualisation of the paravertebral space 
during needle manipulation.[11] Role of ultrasound in 
PVB is vital because an appropriately deposited local 
anaesthetic agent penetrates into the epidural space 
and blocks the spinal nerves, sympathetic chain and 
dorsal ramus.[12] In a study, ultrasound‑guided PVB has 
been found to have reduced severe postoperative pain 
and produced higher patient satisfaction following 
percutaneous nephrolithotomy.[13] As per literature, 
various adjuvants have been used to prolong the 
duration of local anaesthetics in PVB. Fentanyl among 
opioids and dexmedetomidine among non‑opioids 
are the commonly used adjuvants to bupivacaine in 
regional nerve blocks to provide prolonged analgesia. 
Although either fentanyl or dexmedetomidine had 
been used with bupivacaine in the PVB, no single 

Figure 2: Consolidated Standards of Reporting Trials (CONSORT) flow diagram

Figure 3: Visual analogue scale (VAS) score on rest
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study ever had compared both adjuvants in the 
PVB after a MRM. Bhuvaneswari et  al.,[14] in a trial 
of PVB for mastectomy, found that bupivacaine 
0.25% + epinephrine combined with fentanyl 2 
μg/ml provided excellent postoperative analgesia 
comparable to bupivacaine 0.5% + epinephrine but 
fentanyl group showed an increased incidence of 
nausea and vomiting. In their study, fentanyl may 
have contributed toward prolonged analgesia with 
greater incidence of nausea and vomiting which was 
in agreement with our study. In few other studies on 
PVB, the authors opined that fentanyl improved the 
duration of local anaesthetics, producing prolonged 
postoperative analgesia along with adverse effects 
like nausea, vomiting and pruritus.[15,16] This was 
similar to our study findings. These side effects may 
be due to the binding of fentanyl to opioid receptors, 
found in dorsal root ganglia. Dexmedetomidine is a 
potent and selective α2‑adrenergic receptor agonist 
whose selectivity (α2:α1) ratio is 1600:1. It has shown 
sedative, analgesic and anaesthesia‑sparing properties 
without any respiratory depression. It improves the 
postoperative pain scores and prolongs the duration 
of nerve block when used as adjuvant with local 
anaesthetics.[17] Dexmedetomidine acts centrally at the 
dorsal root neuron in the nociceptive pathway and 
inhibits the release of substance P. It stimulates the 
adrenergic alpha‑2 receptors of the locus coeruleus 
and peripheral adrenergic alpha‑2 receptors which 
leads to decrease in the secretion of noradrenaline 
and inhibition of nerve fibre action potential.[18] We 
have compared dexmedetomidine and fentanyl as an 
additive to bupivacaine in PVB. Studies have shown 

that the addition of dexmedetomidine as an adjuvant 
to bupivacaine produced prolonged analgesia, 
improved postoperative pulmonary functions and 
reduced the need of rescue analgesia following 
thoracotomy procedures, which was in agreement 
with our study.[19‑21] The authors of a study on PVB in 
renal surgeries have concluded that dexmedetomidine 
with bupivacaine in PVB in renal surgeries provides 
a better analgesic profile compared with fentanyl and 
this is similar to our study findings.[22] But few studies 
have also shown opioids like morphine as a superior 
adjuvant to dexmedetomidine in PVB which contradicts 
our study findings. Several studies have reported 
that morphine is a better additive to bupivacaine in 
providing postoperative analgesia in PVB after MRM 
when compared with dexmedetomidine.[23,24] The 
researchers in these studies used a high dose  (3 mg) 
of morphine which could have led to its superiority 

Figure 4: Visual analogue scale (VAS) score on movement

Table 1: Demographic data and duration of surgery
Parameters Group BD (n=30) Group BF (n=30) P
Age in years (Mean±SD) 55.13±4.95 54.83±8.34 0.367
Weight in kg (Mean±SD) 52.11±8.28 53.96±8.18 0.209
Height in cm (Mean±SD) 155.18±5.21 156.19±5.36 0.214
ASA I/II [Number (%)] 18 (60%)/12 (40%) 20 (66%)/10 (33%) 0.513
BMI in kg/m2 (Mean±SD) 22.25±2.32 22.97±2.49 0.278
Surgical time in hours (Mean±SD) 1.91±0.24 2.12±0.2 0.271
ASA: American Society of Anesthesiologists, BMI: Body mass index, SD: Standard deviation. Student’s t‑test and Chi‑square test applied. P<0.05 is significant

Table 2: Postoperative pain characteristics and complications
Postoperative variable Group BD (n=30) Group BF (n=30) P
Time to first analgesic request in hours 6.32±1.75 3.94±2.12 0.014
Paracetamol consumption in grams 1.7±0.94 2.6±0.98 0.029
PONV [Number (%)] 4 (13.3%) 5 (16.6%) 0.245
Bradycardia [Number(%)] 2 (6.6%) 1 (3.3%) 0.278
Hypotension [Number(%)] 3 (10%) 1 (3.3%) 0.198
Sedation [Number (%)] 3 (10%) 4 (13.3%) 0.159
Values expressed as Mean±SD, SD: Standard deviation. Student’s t‑test and Chi‑square test applied. P<0.05 is significant. PONV: Postoperative nausea and 
vomiting
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over dexmedetomidine. In another study on PVB, 
there was a remarkable intraoperative reduction in HR 
and MAP in the dexmedetomidine group compared 
with the fentanyl group, which was in agreement with 
the current study.[25] Incidence of PONV was low in 
the dexmedetomidine group in comparison to the 
fentanyl group but it was not statistically significant. 
This difference may be due to emetic properties 
of opioid derivatives and anti‑emetic properties 
of dexmedetomidine. Also, the low incidence of 
PONV may have been due to the opioid‑sparing 
effect of PVB. The major strengths of our study were 
avoiding selection bias through randomisation and 
interpretation bias through double blinding. One 
of the limitations of our study was not collecting 
data regarding the effect of block on intraoperative 
analgesic requirements. Also, data on postoperative 
pulmonary complications and long‑term chronic pain 
was not collected. As the sample size was low, future 
trials with larger sample size are warranted to validate 
the findings.

CONCLUSION

Compared with fentanyl, dexmedetomidine when 
used as adjuvant to bupivacaine in PVB in patients 
undergoing MRM not only provides prolonged 
analgesia but also reduces analgesic consumption 
without any serious complications.
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