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INTRODUCTION 

Breast cancer is the most common cancer in India which 

accounts for 13.5% cases in both the sexes and 26.3% in 

females among all the cancers as per report in 2020.1 The 

surgical management of breast cancer includes 

mastectomy or breast conservation surgery (BCS). 

Achieving postoperative analgesia in breast surgery is of 

utmost importance for patient comfort, better surgical 

outcome, rapid recovery, early discharge and to decrease 

chronic pain.2 

ESPB is an inter-fascial block first described by Forero et 

al in 2016 for treatment of thoracic neuropathic pain.3 

Since then ESPB has been used for achieving 

perioperative analgesia for various surgeries including 

breast surgeries, spine surgeries, cardiothoracic surgeries 

etc. which showed better overall post-operative 

outcome.4,5  Use of various adjuncts with local 

anesthetics in ESPB for block prolongation and 

postoperative analgesic consumption has also been 

widely applied in clinical practice. 
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ABSTRACT 

 

Background: Loco-regional anaesthesia (GA) has been extensively applied in the clinical field for achieving post-

operative analgesia. Erector spinae plane block (ESPB) which is a novel inter-fascial plane block has been widely 

used for breast surgery. Dexmedetomidine and dexamethasone as an adjunct to local anaesthesia have been widely 

reported to reduce postoperative pain and analgesic consumption but there are no studies comparing both these drugs 

in ESPB for breast surgery. 

Methods: Sixty ASA I-II patients scheduled for breast surgery were randomly allocated into two groups-Group DX 

and group DM. Group DX received 20 ml ropivacaine 0.2% with dexmedetomidine 0.5 mcg/kg while group DM 

received 20 ml ropivacaine 0.2 % with 8 mg dexamethasone in ESPB preemptively. All the patients were induced 

with standard GA and extubated at the end of surgery. In the post-operative period visual analogue scale (VAS) pain 

score, total tramadol consumption, time for first rescue analgesia and side effects were noted for 24 hours.  

Results: The demographical parameters were comparable between both the groups. The VAS score, total tramadol 

consumption and time for first rescue analgesia were both similar in both the groups without any significant 

difference. No side effects were noted in any patients in both the groups. 

Conclusions: Dexmedetomidine (0.5 mcg/kg) and dexamethasone (8 mg) as an adjunct to ropivacaine reduces 

postoperative pain and analgesic consumption with no significant difference when used in ESPB for patients 

undergoing breast surgery without any side effects. 
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Dexmedetomidine, a selective alpha-2 agonist, has 

sympatholytic, analgesic, anxiolytic and sedative 

properties. It has shown to prolong analgesia when used 

in neuraxial and peripheral nerve blocks.6 

Dexamethasone which is a glucocorticoid with anti-

inflammatory properties, widely used as antiemetic has 

also been in practice as adjunct to LA for regional 

anaesthesia for a long time.7 Both dexmedetomidine and 

dexamethasone have been used as additive in regional 

anaesthesia resulting in block prolongation, reduced 

postoperative analgesic consumption particularly opioids 

with minimal side effects. Considering the properties of 

both dexmedetomine and dexamethasone as additive to 

local anaesthetics, we conducted this study to compare 

both these drugs co administered with ropivacaine as a 

single shot ESPB given preemptively in patients 

undergoing breast surgeries in terms of postoperative 

pain score, time of first rescue analgesic, total analgesic 

consumption and side effects.    

METHODS 

The present study was conducted in the department of 

onco-anaesthesia, State cancer institute, Guwahati 

medical college after getting approval by institutional 

ethics committee from April 2020 to April 2021. It is a 

randomized, double blinded, prospective study conducted 

on 60 ASA class I-II patients, randomly allocated and 

divided into two groups-Group DX and group DM, 

applying simple randomization using the sealed envelope 

technique. The inclusion criteria are patients aged 18-65 

years undergoing breast surgery. The exclusion criteria 

were: patient refusal, any known allergy to study drugs, 

pregnant or lactating patients, any coagulation disorders, 

bradycardia (heart rate <60/min), uncontrolled diabetes, 

severe cardiopulmonary disease or psychiatric disorder. 

All the patients enrolled for the study were explained 

about the procedure and proper written and informed 

consent was taken. The procedure was performed by an 

experienced anesthetist trained in ultrasound guided 

regional block not involved in any analysis or data 

collection. Blinding was maintained throughout the 

intraoperative as well as postoperative period. 

After explaining the procedure to the patients and 

teaching them about the VAS pain score assessment, 

proper informed and written consent was taken. The 

patient was then taken to the operation room (OR), 

standard monitors viz. non-invasive blood pressure 

(NIBP), electrocardiogram (ECG), SpO2 and an 

intravenous (IV) line was attached. All the patients were 

placed in sitting position for block placement. Under all 

aseptic precaution ESPB was performed under ultrasound 

guidance at T5 level (Figure 1 and 2). Group DX 

received 20 ml ropivacaine (0.2%) with 0.5 mcg/kg 

dexmedetomidine and group DM received 20 ml 

ropivacaine (0.2%) with 8 mg dexamethasone. All the 

patients received the same anaesthesia and analgesia as 

per standard protocol. Patients were given standard GA 

with IV fentanyl l 2 mcg/kg, IV propofol 2-2.5 mg/kg and 

neuromuscular blockade achieved with IV vecuronium 

0.1 mg/kg. Trachea was secured with appropriately sized 

endotracheal tube (ETT). Intraoperatively anaesthesia 

was managed with O₂:N₂O=50:50 and isoflurane 0.8-1%. 

IV paracetamol 1 gm and IV ondansetron 4 mg were 

administered intraoperatively. At the end of surgery 

neuromuscular blockade was reversed and trachea 

extubated. 

All the patients were sent to post-operative care unit 

(PACU) for further monitoring and followed up for 24 

hours. In the postoperative period VAS pain score was 

noted at 0, 2, 6, 12 and 24 hours. All the patients received 

IV paracetamol 1 gm 8 hourly as per standard protocol. 

IV tramadol 50 mg was given as rescue analgesia when 

VAS>4. The time for first rescue analgesic and total 

analgesic consumption was recorded at the end of 

postoperative 24 hours. Any side effects noted in the 

postoperative 24 hours were noted. 

 

Figure 1: Ultrasound image of T5 transverse process 

(arrow) and the three muscle layers (TZ-trapezius, 

RH-rhomboids, ES-erector spinae). 

 

Figure 2: Drug spread deep to the erector spinae 

muscle. 

ES 

RH 
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Figure 3: CONSORT flow diagram of study. 

Statistical analysis 

Statistical analysis of recorded parameters was performed 

by the SPSS (Statistical package for the social sciences) 

program for windows, version 21.0. Continuous variables 

were expressed as mean ± SD. Comparisons of normally 

distributed continuous variables between the groups were 

performed using I t-test, while non-normally distributed 

continuous variables between the groups were compared 

using the Mann-Whitney U test. Comparisons of 

categorical variables between the groups were performed 

using Fisher’s exact test and chi-square test. 

Kolmogorov-Smirnov and Shapiro-Wilks’s test was 

applied to test for normality of characteristics between 

the two groups. For all statistical tests, a p value is less 

than 0.05 was taken to indicate a significant difference at 

95% confidence interval. 

RESULTS 

The demographic parameters, duration and type of 

surgery of all patients of two groups were comparable 

without any significant statistical difference (p>0.05) 

(Table 1 and 2). The HR, SBP, DBP and MAP in both the 

groups in the post-operative period were not statistically 

significant. The VAS pain score at all the time points in 

the post-operative period for both the group were not 

significant and the median VAS was 2 for both the 

groups. The VAS at 0 hours for group DX was 1.8±1.3 

and group DM was 1.8±1.5 while at 24 hours it was 

2.2±1.24 for group DX and 1.83±1.21 for group DM 

(Table 3 and Figure 4). 

Total tramadol consumption in group DX was 

54.55±15.08 mg and group DM was 50±0.00 mg which 

was statistically not significant. The time for first rescue 

analgesia for group DX (409.5±276.3 min) was less than 

group DM (740±575.1 min), although it was statistically 

not significant as shown in the Table 4. No side effects 

like bradycardia, sedation, nausea or vomiting were noted 

in any patients. 

Table 1: Demographic parameters, duration of 

surgery. 

Variables 
Group DX, 

(n=30) 

Group DM, 

(n=30) 
P value 

Age 

(years) 
50.1±8.75 47.23±8.32 0.1990 

Weight 

(kg) 
52.77±7.11 56.37±8.41 0.0780 

Duration 

of Sx 

(min) 

168±34.76 154 ± 36.2 0.137 

 

Table 2: Types of surgery. 

Surgery Group DX (%) Group DM (%) Total (%) Chi P value 

BCS 7 (23.3) 3 (10.0) 10 (16.7) 

2.125 0.346 Lumpectomy 1 (3.3) 2 (6.7) 3 (5.0) 

MRM 22 (73.3) 25 (83.3) 47 (78.3) 
DX-dexmedetomidine, DM-dexamethasone, BCS-breast conservation surgery, MRM-modified radical mastectomy. 

Table 3: VAS at different time point of both the groups. 

VAS (Hours) 
Group DX Group DM 

P value 
Mean ± SD Median (IQR) Mean ± SD Median (IQR) 

0 1.8±1.3 2 (1-2) 1.87±1.55 2 (1-2) 0.848 

2 2.57±1.7 2 (2-3) 1.87±1.17 2 (1-2.25) 0.145 

6 2.23±0.9 2 (2-2.25) 2.07±1.08 2 (2-2.25) 0.586 

12 2.13±0.63 2 (2-2) 2.17±1.58 2 (1-3) 0.603 

24 2.2±1.24 2 (2-2.25) 1.83±1.21 2 (1-2) 0.236 
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Table 4: Total tramadol consumption and time for 

first rescue analgesia of both the groups. 

Variables Group DX Group DM 
P 

value 

Total tramadol 

consumption 

(mg) 

54.55±15.08 50.00±0.00 0.134 

Time for first 

rescue (min) 
409.5±276.3 740.0±575.1 0.46 

 

Figure 4: Mean VAS of both the groups. 

DISCUSSION 

Ferero et al introduced ESPB, which is a truncal inter-

fascial block for treatment of thoracic neuropathic pain in 

2016, and since its introduction this block has been 

widely used for postoperative pain management in 

different kinds of surgeries.3 ESPB which is mostly 

performed under ultrasound guidance aims to deposit the 

drug deep to the erector spinae muscle. The mechanism 

by which it acts is believed to be a compartmental spread 

where the LA diffuses anteriorly to block the ventral and 

dorsal spinal rami; and also believed to reach the 

paravertebral space through intertransverse connections.8 

Studies has shown that a 20 ml volume spreads 

craniocaudally up to 7 to 9 vertebral spaces.9,10 In our 

study, we deposited 20 ml volume of drug at T5 level 

which will cover T1-T9 dermatome needed for breast 

surgery.     

ESPB along with GA has been used in various surgeries 

as a part of multimodal analgesia regime to achieve 

postoperative analgesia.11-14 The addition of additive to 

LA in ESPB further prolongs the block and provides 

better quality of analgesia in the postoperative period. 

Dexmedetomidine which is a centrally acting alpha 2 

agonist is used for its anxiolytic, sedative and analgesic 

properties. When it is used in nerve block studies have 

shown that it acts peripherally to block the 

hyperpolarization cation current.15 Its addition in central 

neuraxial blocks and various nerve blocks has shown to 

decrease block latency, increase duration of motor block 

and period of analgesia.16-18 Wang et al found that 

ropivacaine with dexmedetomidine in ESPB for modified 

radical mastectomy (MRM) was found to decrease VAS 

and analgesic consumption in the postoperative period 

when compared to plain ropivacaine without any 

adjunct.19 Similar to dexmedetomidine, dexamethasone 

has also been in used in regional anaesthesia as additive 

for a very long period of time.20 Dexamethasone which is 

a glucocorticoid exerts its action by decreasing perineural 

edema, decreasing systemic absorption of LA by 

inducing vasoconstriction and directly acting on nerves to 

reduce neural discharge and suppressing pain signal 

transmission.21 Dexamethasone combined with 

ropivacaine has shown to prolong block and duration of 

analgesia when used for various regional blocks. Fusco et 

al reported decrease pain intensity and opioid 

consumption when dexamethasone was used as an 

adjuvant with LA for bilateral ESPB.22 

Dexmedetomidine has been used in a dose range of 0.5-2 

mcg/kg in regional blocks.23,24 Studies have reported 

good analgesic effect with this dose range, although few 

studies reported bradycardia, hypotension and sedation 

with dose of 1-2 mcg/kg.25,26 So we stick to the dose of 

0.5 mcg/kg which resulted in good postoperative 

analgesia with median VAS of 2. None of the patients in 

our study had bradycardia, hypotension or sedation in the 

intraoperative or postoperative period. Dexamethasone 8-

10 mg has been the most common dose used for regional 

blocks.27 It has shown to prolong the block with the major 

advantage being few to none perineural toxicity.28 

In our study dexamethasone 8 mg with 0.2% ropivacaine 

has shown similar results like dexmedetomidine 0.5 

mcg/kg with 0.2% ropivacaine when used in ESPB for 

postoperative analgesia in patients undergoing breast 

surgery. Gao et al did similar study comparing 

dexmedetomidine and dexamethasone as adjuvant with 

ropivacaine for ESPB in patients undergoing 

thoracotomy, where they reported better analgesic 

outcome and decrease analgesic consumption with 

dexmedetomidine when compared to dexamethasone 

group.29 However, they used higher doses than our study 

where they compared dexmedetomidine 1 mcg/kg with 

10 mg dexamethasone as adjunct to ropivacaine. 

 In our study we also observed that out of total 17 patients 

complaining of pain (VAS>4) in both the groups 12 

patients complained of pain in the axillary area whereas 

no pain was there in the anterior chest wall, which might 

be due to sparing of dermatomes supplying the axillary 

area. A higher cephalad spread might have been achieved 

by injecting a higher volume of drug or by attaining a 

higher dermatomal level of block. However, it needs to 

be mentioned that we cannot speculate that inadequate 

cephalad spread of the drug was the sole reason for this 

inadequate coverage. 
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 We found that there was no significant difference in total 

analgesic consumption and the demand for first rescue 

analgesia between the dexmedetomidine and 

dexamethasone group. Studies have shown to reduce the 

analgesic consumption and increase the analgesic demand 

time with both dexmedetomidine and dexamethasone 

when used as adjunct to LA.30,31 But in our study the time 

for first rescue analgesia was rather less with 

dexmedetomidine when compared to dexamethasone, 

although it was not statistically significant. 

Hypotension, bradycardia, sedation is some of the 

commonly known side effects with dexmedetomidine, 

although it is reported only with higher doses when used 

in regional anaesthesia.32 On the other hand 

dexamethasone when used perineurally has shown to 

cause almost no side effects. In our study no such side 

effects were reported in any patients in both the groups. 

Limitations of our study includes non-uniformity of the 

type of surgeries and ESPB was not assessed clinically 

via pinprick/temperature sensation but was rather 

confirmed by the spread of drug in USG image. Since 

this is the only study (by best of our knowledge) 

comparing both these agents for ESPB in patients 

undergoing breast surgery, a multicentric study involving 

a larger number of patients will help to establish our 

findings. 

CONCLUSION 

Dexmedetomidine (0.5 mcg/kg) and dexamethasone (8 

mg) as an adjunct to ropivacaine reduces postoperative 

pain and analgesic consumption with no significant 

difference when used in ESPB for patients undergoing 

breast surgery without any side effects. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. Sung H, Ferlay J, Siegel RL, Laversanne M, 

Soerjomataram I, Jemal A et al. Global cancer 

statistics 2020: GLOBOCAN estimates of incidence 

and mortality worldwide for 36 cancers in 185 

countries. CA: a cancer j clin. 2021;71(3):209-49. 

2. Amaya F, Hosokawa T, Okamoto A, Matsuda M, 

Yamaguchi Y, Yamakita S et al. Can acute pain 

treatment reduce postsurgical comorbidity after 

breast cancer surgery? A literature review. BioMed 

res int. 2015;641508:8. 

3. Forero M, Adhikary SD, Lopez H, Tsui C, Chin KJ. 

The erector spinae plane block: a novel analgesic 

technique in thoracic neuropathic pain. Reg Anesth 

Pain Med. 2016;41(5):621-7. 

4. Gürkan Y, Aksu C, Kuş A, Yörükoğlu UH, Kılıç CT. 

Ultrasound guided erector spinae plane block reduces 

postoperative opioid consumption following breast 

surgery: a randomized controlled study. J clin 

anesthesia. 2018;50:65-8. 

5. Misra S, Awal S. Does erector spinae plane block 

result in improved postoperative analgesia and 

enhanced recovery in adult patients after cardiac 

surgery? Interactive Cardio-Vascular Thoracic Surg. 

2021;32(6):873-7. 

6. Kaur M, Singh PM. Current role of 

dexmedetomidine in clinical anesthesia and intensive 

care. Anesthesia essays res. 2011;5(2):128. 

7. Gordon KG, Choi S, Rodseth RN. The role of 

dexamethasone in peripheral and neuraxial nerve 

blocks for the management of acute pain. Southern 

Afri J Anaesthesia Analgesia. 2016;22(6):163-9. 

8. Pourkashanian A, Narayanan M, Venkataraju A. The 

erector spinae plane block: a review of current 

evidence. Update in Anaesthesia. 2020;35:27-33. 

9. Adhikary SD, Bernard S, Lopez H, Chin KJ. Erector 

spinae plane block versus retrolaminar block: a 

magnetic resonance imaging and anatomical study. 

Reg Anesth Pain Med. 2018;43(7):756-62. 

10. Schwartzmann A, Peng P, Maciel MA. Mechanism 

of the erector spinae plane block: insights from a 

magnetic resonance imaging study. Can J Anaesth. 

2018;65:1165-6. 

11. Talawar P, Kumar A, Bhoi D, Singh A. Initial 

experience of erector spinae plane block in patients 

undergoing breast surgery: A case series. Saudi j 

anaesthesia. 2019;13(1):72. 

12. Ma J, Bi Y, Zhang Y, Zhu Y, Wu Y, Ye Y et al. 

Erector spinae plane block for postoperative 

analgesia in spine surgery: a systematic review and 

meta-analysis. Eur Spine J. 2021;13:1-3. 

13. Hamed MA, Goda AS, Basiony MM, Fargaly OS, 

Abdelhady MA. Erector spinae plane block for 

postoperative analgesia in patients undergoing total 

abdominal hysterectomy: a randomized controlled 

study original study. J pain res. 2019;12:1393. 

14. Aygun H, Ozturk NK, Pamukcu AS, Inal A, 

Kiziloglu I, Thomas DT et al. Comparison of 

ultrasound guided Erector Spinae Plane Block and 

quadratus lumborum block for postoperative 

analgesia in laparoscopic cholecystectomy patients; a 

prospective randomized study. J clin anesthesia. 

2020;62(1):109696. 

15. Vorobeichik L, Brull R, Abdallah FW. Evidence 

basis for using perineural dexmedetomidine to 

enhance the quality of brachial plexus nerve blocks: 

a systematic review and meta-analysis of randomized 

controlled trials. Bri J Anaesthesia. 2017;118(2):167-

81. 

16. Rojas González A. Dexmedetomidina como 

coadyuvante en bloqueos de nervio periférico. 

Revista de la Sociedad Española del Dolor. 

2019;26(2):103-15. 

17. Palsule VS, Shah AP, Kanzariya HH. 

Dexmedetomidine in supraclavicular block: Effects 

on quality of block and analgesia. Indian J Pain. 

2017;31(1):28. 



Basing J et al. Int J Res Med Sci. 2021 Oct;9(10):3131-3136 

                                                  International Journal of Research in Medical Sciences | October 2021 | Vol 9 | Issue 10    Page 3136 

18. Niu XY, Ding XB, Guo T, Chen MH, Fu SK, Li Q. 

Effects of Intravenous and Intrathecal 

Dexmedetomidine in Spinal Anesthesia: A Meta‐

Analysis. CNS neuroscience therapeutics. 

2013;19(11):897-904. 

19. Wang X, Ran G, Chen X, Xie C, Wang J, Liu X et 

al. The Effect of Ultrasound-Guided Erector Spinae 

Plane Block Combined with Dexmedetomidine on 

Postoperative Analgesia in Patients Undergoing 

Modified Radical Mastectomy: A Randomized 

Controlled Trial. Pain and Therapy. 2021;10(1):475-

84. 

20. Pehora C, Pearson AM, Kaushal A, Crawford MW, 

Johnston B. Dexamethasone as an adjuvant to 

peripheral nerve block. Cochrane Database 

Systematic Rev. 2017;11. 

21. Oliveira JM. Does The Addition Of Dexamethasone 

To Local Anesthetic Used For Peripheral Nerve 

Block Prolong Analgesia In The Surgical Patient? 

2015;3:1-22. 

22. Fusco P, Volpe D, De Paolis V, De Sanctis F, Scimia 

P, Marinangeli F et al. Dexamethasone as a local 

anesthetic adjuvant in bilateral ultrasound guided 

erector spinae plane block can provide a long-lasting 

analgesia in laparotomic abdominal surgery. Minerva 

anestesiologica. 2019;85(10):1144-5. 

23. Keplinger M, Marhofer P, Kettner SC, Marhofer D, 

Kimberger O, Zeitlinger M. A pharmacodynamic 

evaluation of dexmedetomidine as an additive drug 

to ropivacaine for peripheral nerve blockade: a 

randomized, triple-blind, controlled study in 

volunteers. Eur J Anaesthesiol. 2015;32(11):790-6. 

24. Marhofer D, Kettner SC, Marhofer P, Pils S, Weber 

M, Zeitlinger M. Dexmedetomidine as an adjuvant to 

ropivacaine prolongs peripheral nerve block: a 

volunteer study. Bri j anaesthesia. 2013;110(3):438-

42. 

25. Rancourt MP, Albert NT, Côté M, Létourneau DR, 

Bernard PM. Posterior tibial nerve sensory blockade 

duration prolonged by adding dexmedetomidine to 

ropivacaine. Anesthesia Analgesia. 2012;115(4):958-

62. 

26. Al Nobani MK, Ayasa MA, Tageldin TA, 

Alhammoud A, Lance MD. The Effect of Different 

Doses of Intravenous Dexmedetomidine on the 

Properties of Subarachnoid Blockade: A Systematic 

Review and Meta-Analysis. Local Regional 

Anesthesia. 2020;13:207. 

27. Zhang S, Song M, An W, Wang Z. Effects of 

different doses of dexamethasone as local anesthetic 

adjuvant on brachial plexus block: A protocol for 

systematic review and meta-analysis. Medicine. 

2021;30:100-17. 

28. Marty P, Bennis M, Legaillard B. A new step toward 

evidence of in-vivo perineural dexamethasone safety: 

an animal study. Regional Anesthesia Pain Med. 

2018;43:180-5. 

29. Gao Z, Xiao Y, Wang Q, Li Y. Comparison of 

dexmedetomidine and dexamethasone as adjuvant 

for ropivacaine in ultrasound-guided erector spinae 

plane block for video-assisted thoracoscopic 

lobectomy surgery: a randomized, double-blind, 

placebo-controlled trial. Ann translational med. 

2019;7:22. 

30. Coviello A, Esposito D, Galletta R, Maresca A, 

Servillo G. Opioid-free anesthesia-dexmedetomidine 

as adjuvant in erector spinae plane block: a case 

series. J Med Case Rep. 2021;15(1):1-4. 

31. De Oliveira GS, Castro Alves LJ, Nader A, Kendall 

MC, Rahangdale R, McCarthy RJ. Perineural 

dexamethasone to improve postoperative analgesia 

with peripheral nerve blocks: a meta-analysis of 

randomized controlled trials. Pain res treatment. 

2014;2014. 

32. Jung HS, Seo KH, Kang JH, Jeong JY, Kim YS, Han 

NR. Optimal dose of perineural dexmedetomidine 

for interscalene brachial plexus block to control 

postoperative pain in patients undergoing 

arthroscopic shoulder surgery: A prospective, 

double-blind, randomized controlled study. 

Medicine. 2018;97(16). 

 

 

 

 

 

 

 

 

 

 

 

Cite this article as: Basing J, Deka A, Majumdar U. 

Dexmedetomidine versus dexamethasone as adjunct 

to ropivacaine in erector spinae plane block for 

patients undergoing breast surgery: a randomized, 

prospective, double blinded study. Int J Res Med Sci 

2021;9:3131-6. 


