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Abstract
Objective
To observe the efficacy of dexmedetomidine vs morphine as an adjunct in a paravertebral block
(PVB) with bupivacaine in postoperative analgesia following modified radical mastectomy.

Study design
This was a randomized controlled trial performed from June 2018 to August 2019 in the
Department of Anesthesia, Bakhtawar Amin Medical and Dental College, Ch. Pervaiz Ellahi
Institute of Cardiology, Multan, Gurki Hospital, Services Institute of Medical Sciences, and
Sheikh Zayed Hospital, Lahore.

Methodology
Seventy-eight patients were equally divided into group M, which received morphine (3 mg) and
group D, which received dexmedetomidine (1 µg/kg), along with 20 cc 0.25% bupivacaine, for
PVB. The primary outcome included morphine requirements in the post-anesthesia care unit
(PACU). Secondary outcomes included the quality and duration of analgesia, intraoperative
doses of fentanyl and propofol, postoperative doses of diclofenac required, postoperative
nausea and vomiting (PONV), and the Ramsey sedation score. Data were entered into SPSS
version 23 (IBM Corp., Armonk, NY) and analyzed by applying the independent t-test, Mann
Whitney U-test, and the chi-square test or Fischer’s exact test, as appropriate. P≤0.05 was
considered statistically significant.

Results
The mean time for the first analgesic administration was much shorter in group D as compared
to group M (p<0.001). The average doses of ephedrine and morphine used were higher in group
D (p-value 0.033 and 0.013, respectively). In the PACU, 33.3% of group D patients as compared
to 12.8% of group M patients needed morphine (p=0.032). Postoperatively, diclofenac
consumption was higher in group D (p<0.001). Postoperative pain was lower and sedation was
higher in group M (p<0.05).
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Conclusion
As an adjunct to bupivacaine in PVB for MRM, morphine is superior to dexmedetomidine.

Categories: Anesthesiology
Keywords: dexmedetomidine, morphine, paravertebral block (pvb), modified radical mastectomy (mrm)

Introduction
Among women, breast cancer is the most common to require surgical intervention [1-2].
Usually, general anesthesia is used for conducting breast surgery but this is associated with a
very high incidence of postoperative nausea and vomiting (PONV as well as severe pain [3].
This pain can be disadvantageous to patients’ recovery and health. There are many flaws
associated with the postoperative pain experienced following mastectomy, and these flaws
include prolongation of hospital stay, a poor recovery profile, and an increased chance of
progression to chronic pain. A variety of techniques, including intercostal block, thoracic
epidural anesthesia, local anesthetic infiltration paravertebral block, field block, brachial
plexus block, and pectoral nerve blockage, have been adopted to reduce postoperative pain,
avoid the complications of general anesthesia, and reduce the duration of hospital stay
following mastectomy [4-5].

Spinal nerves, the sympathetic chain, gray and white rami communicantes, intercostal vessels,
and fat are contained in a potential space known as the paravertebral space. When local
anesthetic agents are injected into this space, a dense block is produced due to direct
infiltration of the sympathetic chain as well as spinal nerves. But the majority of the local
anesthetic agents provide very short analgesia, which warrants the use of various adjuvants
that include clonidine, magnesium, epinephrine, tramadol, dexamethasone, opioids, and
dexmedetomidine for enhancing the quality as well as the duration of the analgesia in a
paravertebral block [6-7].

In patients undergoing breast cancer surgery under general anesthesia, very promising results
have been observed with the use of 1 µg/kg dose of dexmedetomidine in addition to
bupivacaine for a paravertebral block. A significant decrease in postoperative pain has been
observed, along with reduced consumption of morphine and tramadol [8-9]. The efficacy of 2
mg morphine as an adjunct to 0.25% bupivacaine for a paravertebral block has also been studied
with satisfactory outcomes [10-11]. According to a study, postoperatively, three times more
additional opioids were required by patients who were given only general anesthesia, as
compared to those who also received PVB [12]. We conducted this study with the purpose of
comparing the efficacy of a paravertebral block with bupivacaine while using dexmedetomidine
or morphine as an adjunct in reducing postoperative pain in female patients undergoing
modified radical mastectomy with or without axillary clearance.

Materials And Methods
We conducted this randomized controlled trial after getting approval from the hospital ethics
committee at the department of anesthesia at Bakhtawar Amin Medical and Dental College, Ch.
Pervaiz Ellahi Institute of Cardiology, Multan, Gurki Hospital, Services Institute of Medical
Sciences, and Sheikh Zayed Hospital, Lahore, from June 2018 to August 2019. The sample size
was calculated from our reference study, which was performed by Megha T et al. With the
nonprobability consecutive sampling technique, we selected 78 women of American Society of
Anesthesiologists status I or II who were between 18 and 60 years of age and were planned to
undergo modified radical mastectomy with or without axillary clearance due to breast
carcinoma. All the patients who had an allergy to local anesthesia drugs, bleeding disorders,
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injection site infection, pregnancy, and psychiatric disorders or were breastfeeding women were
excluded from our study.

All the patients were fully aware of the nature of the procedure, and the method to report the
numerical rating score and PONV was explained to them. Written informed consent was taken
before the commencement of the study. Preanesthetic evaluation of all the patients was
performed, and ranitidine 150 mg and diazepam 0.15 mg/kg body weight were given to all the
patients on the night prior to surgery. All the patients were randomly allocated into two groups
with 39 patients each. Group M was given 20 cc of 0.25% bupivacaine and morphine 3 mg for
PVB while group D received 20 cc of 0.25% bupivacaine along with dexmedetomidine 1 µg/kg
for PVB. After securing the intravenous (IV) lines, intravenous fluid was given at 20 ml/kg/h till
anesthesia induction and, later on, fluid was given after calculation according to body needs.
Patients were monitored with a non-invasive blood pressure monitor, pulse oximeter, and
electrocardiogram. Patients were in the lateral position with the side of the paravertebral block
upwards. Identification and marking of the T3 vertebral spinous process were done. After strict
aseptic measures, 5 cc of 1% lignocaine was infiltrated, 2.5 cm lateral to the cephalad edge of
the spinous process of T3, into the skin, subcutaneous tissue, and periosteum of the T4
vertebral transverse process. At the site of local anesthesia, a 22G needle was inserted up to the
transverse process and, after noting the depth, the needle was withdrawn and then again
inserted caudal to pass by the transverse process for 1- 1.5 cm. The needle was placed at the site
where the motor stimulation was best with a 0.6 mA current. After this, the respective drugs
under study were injected in a 3-5 cc quantity with intermittent aspirations. A successful block
was defined as the inability to feel a pinprick or cold sensations over the T1-T6 dermatomes
after 20 minutes of drug infiltration. General anesthesia was induced and maintained with
appropriate doses of vecuronium, propofol, fentanyl, and a 50% mixture of nitrous oxide and
oxygen. An additional dose of fentanyl was given to control any clinically noted pain.
Intravenous ephedrine was given to maintain the mean arterial pressure above 60 mmHg but
no other analgesic was during the intraoperative period. In the PACU, morphine was given for
analgesia while in the ward, diclofenac was the analgesic of choice. Ondansetron was given for
controlling nausea and vomiting. The Ramsey sedation score (patient anxious=1;
cooperative=2; response to command only=3; brisk response to light glabellar tap=4; lethargic
response to light glabellar tap=5; no response=6), nausea and vomiting (0= no nausea and
vomiting; 1= nausea present with no vomiting; 2= nausea and vomiting present), and pain with
NRS score (0=no pain; 10=worst pain) were noted at 30 minutes, six hours, and 12 hours
postoperatively.

The primary outcome included morphine requirements in the PACU. Secondary outcomes
included quality of analgesia, analgesia duration, intraoperative doses of fentanyl and propofol,
postoperative doses of diclofenac required, PONV, Ramsey sedation score, and any
complication of PVB. All the data were collected by the researchers themselves. Data were
entered in computer software SPSS version 23 (IBM Corp., Armonk, NY) and analyzed by
applying the independent t-test, Mann Whitney U test, and chi-square test or Fischer’s exact
test, as appropriate. P≤0.05 was considered statistically significant.

Results
The data regarding mean age, body mass index (BMI), American Society of Anesthesiologists
(ASA) status, and the side of surgery were comparable in group M and group D (p>0.05) (Table
1).
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Variable Group M (n=39) Group D (n=39) P-Value

Age, years 45.01 ± 6.04 43.64 ± 7.22 0.370

BMI, kg/m2 23/56 ± 3.19 23.26 ± 4.16 0.715

ASA-I/ASA-II 28 / 11 27 / 12 0.804

Side of surgery (right/left) 23 / 16 19 / 20 0.364

TABLE 1: Baseline data
Data is mentioned as mean ± S.D unless mentioned otherwise.

BMI: body mass index; ASA: American Society of Anesthesiologists

The duration of surgery was not statistically different between the two groups (p>0.05). The
duration of anesthesia was 172.13 ± 24.20 min in group M and 154.02 ± 19.56 min in group D
(p=0.001). The consumption of propofol and fentanyl was 712.26 ± 209.56 mg and 234.12 ±
51.98 µg in group M; and 565.56 ± 114.37 mg and 217.48 ± 42.12 µg in group D (p-value <0.001
and 0.108), respectively. The average doses of ephedrine and morphine used were 3.13 ± 2.22
mg and 1.04 ± 1.22 mg in group M; and 4.08 ± 1.57 mg and 1.81 ± 1.48 mg in group D (p-value
0.033 and 0.013), respectively. In the PACU, 33.3% of the patients in group D required morphine
as compared to 12.8% of the patients in group M (p=0.032). The mean time for the first analgesic
administration was much shorter in group D, i.e. 336.59 ± 154.88 minutes as compared to group
M, i.e. 877.05 ± 161.79 minutes (p<0.001). Postoperatively, the dose of diclofenac used was
75.33 ± 13.59 mg and 179.46 ± 31.79 mg in groups M and D, respectively (p<0.001). The
consumption of ondansetron in the postoperative period was higher in group M than in group D
but the difference was not statistically significant (p=0.095) (Table 2).
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Variable Group M (n=39) Group D (n=39) P Value

Surgery duration, min 142.21 ± 31.85 132.05 ± 33.15 0.172

Anesthesia duration, min 172.13 ± 24.20 154.02 ± 19.56 0.001

Propofol consumption, mg 712.26 ± 209.56 565.56 ± 114.37 <0.001

Fentanyl consumption, µg 234.12 ± 51.98 217.48 ± 42.12 0.108

Ephedrine dose, mg 3.13 ± 2.22 4.08 ± 1.57 0.033

Morphine consumption, mg 1.04 ± 1.22 1.81 ± 1.48 0.013

Number of patients receiving morphine in PACU, n (%) 5 (12.8) 13 (33.3) 0.032

Time for first analgesia, min 877.05 ± 161.79 336.59 ± 154.88 <0.001

Postoperative diclofenac consumption, mg 75.33 ± 13.59 179.46 ± 31.79 <0.001

Postoperative ondansetron consumption, mg 1.84 ± 0.98 1.49 ± 0.80 0.095

TABLE 2: Intraoperative and postoperative data
Data is mentioned as mean ± S.D unless mentioned otherwise.

PACU: postanesthesia care unit

Postoperative pain was not different between the two groups 30 min postoperatively (p=0.123).
At six and 12 hours, the pain was higher in group D as compared to group M (p-value 0.032 and
<0.001, respectively). The Ramsey sedation score was higher in group M at 30 minutes, six
hours, and 12 hours postoperatively as compared to group D (p<0.001). The incidence of PONV
was not significantly different at 30 minutes and six hours postoperatively (p-value 0.152 and
0.210, respectively), but the incidence was higher in group M at 12 hours postoperatively
(p=0.039) (Table 3).
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Variable Time Group M (n=39) Group D (n=39) P-Value

Postoperative pain (0-10)

30 minutes 2 (1-2) 2 (1-3) 0.123

6 hours 2 (1-2) 3 (1-3) 0.032

12 hours 2 (2-3) 3 (2-3) <0.001

Ramsey sedation score (1-6)

30 minutes 2 (2-3) 2 (1-2) <0.001

6 hours 2 (2-2) 1 (1-2) <0.001

12 hours 2 (1-2) 1 (1-2) 0.003

PONV (0/1/2)

30 minutes 37/0/0 39/0/0 0.152

6 hours 36/2/1 39/0/0 0.210

12 hours 33/4/3 39/0/0 0.039

TABLE 3: Postoperative pain, Ramsey sedation score, and nausea and vomiting
Data is mentioned as median (IQR) unless mentioned otherwise

PONV: postoperative nausea

Discussion
In our study, we observed that the duration and quality of analgesia were significantly better in
patients who received morphine along with bupivacaine for a paravertebral block. Also, the
postoperative consumption of morphine and diclofenac was significantly lower in group M [13-
15]. Our results were similar to the results observed by Megha T et al. [16]. In a couple of
studies, it was observed that, in contrast to bupivacaine alone or no PVB, the use of
dexmedetomidine as an adjuvant to bupivacaine for PVB in breast surgery prolonged analgesia
while decreasing the morphine requirement and decreasing the incidence of PONV [16-17]. In
another study, dexmedetomidine addition to bupivacaine for PVB increased the time for first
rescue analgesia as compared to bupivacaine alone. Bhuvaneswari V et al., in their study, found
the combination of bupivacaine, epinephrine, and fentanyl for PVB to be much better in terms
of prolongation of postoperative analgesia [18]. However, the removal of fentanyl from the
combination did not give good analgesic results.

Morsy AR et al. compared 0.25% bupivacaine, 0.25% bupivacaine with dexmedetomidine 100
µg, and 0.25% bupivacaine with 2 mg morphine in PVB executed with the landmark-guided
method [10]. They observed better outcomes in patients who were given 0.25% bupivacaine
with dexmedetomidine 100 µg as compared to other groups. These results were different from
those of our study, i.e. morphine is better than dexmedetomidine, which might be due to the
use of different doses of morphine (3 mg) and dexmedetomidine (1 µg/kg) in our study. Also,
we used the nerve stimulation method for the execution of PVB. In a previous study, the nerve
stimulation technique has been suggested to be much safer [18-19].

In our study, the dose of propofol used was higher in the morphine group as compared to the
doses used in the dexmedetomidine group. The reason behind this has not been explained so
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far. However, in the past, the reduction in the intraoperative anesthetic drug, such as propofol
requirement, has been reported when dexmedetomidine was used as an adjunct in the
paravertebral block [20]. We observed a high incidence of postoperative nausea and vomiting in
the patients who were given morphine as compared to the group that received
dexmedetomidine. The reason behind this is that opioid derivatives have the tendency to
induce emesis whereas dexmedetomidine has anti-emetic properties.

Conclusions
As an adjunct to bupivacaine in a paravertebral block for modified radical mastectomy,
morphine and dexmedetomidine were compared and the observations of our study revealed
that among the studied variables, anesthesia duration, propofol consumption, ephedrine
requirement, first analgesia demand, diclofenac consumption, postoperative pain, Ramsey's
sedation score, and postop nausea and vomiting frequency, morphine is superior to
dexmedetomidine in all except propofol consumption. So it can be concluded that morphine is
a better choice as an adjunct with bupivacaine for a paravertebral block.

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Bakhtawar Amin
Medical and Dental College, Multan issued approval BAMDC/ANA/23/2018. Animal subjects:
All authors have confirmed that this study did not involve animal subjects or tissue. Conflicts
of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was
received from any organization for the submitted work. Financial relationships: All authors
have declared that they have no financial relationships at present or within the previous three
years with any organizations that might have an interest in the submitted work. Other
relationships: All authors have declared that there are no other relationships or activities that
could appear to have influenced the submitted work.

References
1. Tarver T: Cancer facts & figures 2012. American Cancer Society (ACS) . J Consum Health

Internet. 2012, 16:366-367. 10.1080/15398285.2012.701177
2. American Cancer Society. Cancer facts & figures for Hispanics . (2009).

https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/cancer-
facts-and-figures-for-hispa....

3. Ibarra MM, S-Carralero GC, Vicente GU, del Pozo Cuartero A, López RR, del Castillo Fajardo
MJ: Chronic postoperative pain after general anesthesia with or without a single-dose
preincisional paravertebral nerve block in radical breast cancer surgery [Article in Spanish].
Rev Esp Anestesiol Reanim. 2011, 58:290-294. 10.1016/s0034-9356(11)70064-0

4. Poleshuck EL, Katz J, Andrus CH, Hogan LA, Jung BF, Kulick DI, Dworkin RH: Risk factors for
chronic pain following breast cancer surgery: a prospective study. J Pain. 2006, 7:626-634.
10.1016/j.jpain.2006.02.007

5. Woodworth GE, Ivie RM, Nelson SM, Walker CM, Maniker RB: Perioperative breast analgesia:
a qualitative review of anatomy and regional techniques. Reg Anesth Pain Med. 2017, 42:609-
631. 10.1097/AAP.0000000000000641

6. Hassan ME, Mahran E: Evaluation of the role of dexmedetomidine in improvement of the
analgesic profile of thoracic paravertebral block in thoracic surgeries: a randomised
prospective clinical trial. Indian J Anaesth. 2017, 61:826-831. 10.4103/ija.IJA_221_17

7. El Mourad MB, Amer AF: Effects of adding dexamethasone or ketamine to bupivacaine for
ultrasound-guided thoracic paravertebral block in patients undergoing modified radical
mastectomy: a prospective randomized controlled study. Indian J Anaesth. 2018, 62:285-291.
10.4103/ija.IJA_791_17

2020 Ahmed et al. Cureus 12(5): e8231. DOI 10.7759/cureus.8231 7 of 8

https://dx.doi.org/10.1080/15398285.2012.701177
https://dx.doi.org/10.1080/15398285.2012.701177
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/cancer-facts-and-figures-for-hispanics-and-latinos/cancer-facts-and-figures-for-hispanics-and-latinos-2009-2011.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/cancer-facts-and-figures-for-hispanics-and-latinos/cancer-facts-and-figures-for-hispanics-and-latinos-2009-2011.pdf
https://dx.doi.org/10.1016/s0034-9356(11)70064-0
https://dx.doi.org/10.1016/s0034-9356(11)70064-0
https://dx.doi.org/10.1016/j.jpain.2006.02.007
https://dx.doi.org/10.1016/j.jpain.2006.02.007
https://dx.doi.org/10.1097/AAP.0000000000000641
https://dx.doi.org/10.1097/AAP.0000000000000641
https://dx.doi.org/10.4103/ija.IJA_221_17
https://dx.doi.org/10.4103/ija.IJA_221_17
https://dx.doi.org/10.4103/ija.IJA_791_17
https://dx.doi.org/10.4103/ija.IJA_791_17


8. Mohta M, Kalra B, Sethi AK, Kaur N: Efficacy of dexmedetomidine as an adjuvant in
paravertebral block in breast cancer surgery. J Anesth. 2016, 30:252-260. 10.1007/s00540-015-
2123-8

9. Mohamed SA, Fares KM, Mohamed AA, Alieldin NH: Dexmedetomidine as an adjunctive
analgesic with bupivacaine in paravertebral analgesia for breast cancer surgery. Pain Phys.
2014, 17:589-598.

10. Morsy AR, Abd-elmaksoud MM, Aziz RA, Metwally M: Comparison between dexmedetomidine
versus morphine added to bupivacaine in paravertebral block in patients scheduled for
modified radical mastectomy. Res Opinion Anesth Intens Care. 2017, 4:59-64.
10.4103/roaic.roaic_10_16

11. Aufforth R, Jain J, Morreale J, Baumgarten R, Falk J, Wesen C: Paravertebral blocks in breast
cancer surgery: is there a difference in postoperative pain, nausea, and vomiting?. Annals
Surg Oncol. 2012, 19:548-552. 10.1245/s10434-011-1899-5

12. Bashandy GM, Abbas DN: Pectoral nerves I and II blocks in multimodal analgesia for breast
cancer surgery: a randomized clinical trial. Reg Anesth Pain Med. 2015, 40:68-74.
10.1097/AAP.0000000000000163

13. Tighe S, Greene MD, Rajadurai N: Paravertebral block. Contin Educ Anaesth Crit Care Pain.
2010, 61:178-179. 10.1093/bjaceaccp/mkq029

14. Kairaluoma PM, Bachmann MS, Korpinen AK, Rosenberg PH, Pere PJ: Single-injection
paravertebral block before general anesthesia enhances analgesia after breast cancer surgery
with and without associated lymph node biopsy. Anesth Analg. 2004, 99:1837-1843.
10.1213/01.ANE.0000136775.15566.87

15. Tiwari AK, Tomar GS, Agrawal J: Intrathecal bupivacaine in comparison with a combination of
nalbuphine and bupivacaine for subarachnoid block: a randomized prospective double-blind
clinical study. Am J Ther. 2013, 20:592-595. 10.1097/MJT.0b013e31822048db

16. Megha T, Hegde HV, Rao PR: Paravertebral block with morphine or dexmedetomidine as
adjuvant to bupivacaine for post-operative analgesia in modified radical mastectomy: a
prospective, randomised, double-blind study. Indian J Anaesth. 2018, 62:424-430.

17. Klein SM, Bergh A, Steele SM, Georgiade GS, Greengrass RA: Thoracic paravertebral block for
breast surgery. Anesth Analg. 2000, 90:1402-1405. 10.1097/00000539-200006000-00026

18. Bhuvaneswari V, Wig J, Mathew PJ, Singh G: Post-operative pain and analgesic requirements
after paravertebral block for mastectomy: a randomized controlled trial of different
concentrations of bupivacaine and fentanyl. Indian J Anaesth. 2012, 56:34-39. 10.4103/0019-
5049.93341

19. Naja MZ, Ziade MF, Lönnqvist PA: Nerve-stimulator guided paravertebral blockade vs. general
anaesthesia for breast surgery: a prospective randomized trial. Eur J Anaesthesiol. 2003,
20:897-903. 10.1017/s0265021503001443

20. Dutta V, Kumar B, Jayant A, Mishra AK: Effect of continuous paravertebral dexmedetomidine
administration on intraoperative anesthetic drug requirement and post-thoracotomy pain
syndrome after thoracotomy: a randomized controlled trial. J Cardioth Vasc An. 2017, 31:159-
165. 10.1053/j.jvca.2016.05.045

2020 Ahmed et al. Cureus 12(5): e8231. DOI 10.7759/cureus.8231 8 of 8

https://dx.doi.org/10.1007/s00540-015-2123-8
https://dx.doi.org/10.1007/s00540-015-2123-8
https://www.ncbi.nlm.nih.gov/pubmed/25247908
https://dx.doi.org/10.4103/roaic.roaic_10_16
https://dx.doi.org/10.4103/roaic.roaic_10_16
https://dx.doi.org/10.1245/s10434-011-1899-5
https://dx.doi.org/10.1245/s10434-011-1899-5
https://dx.doi.org/10.1097/AAP.0000000000000163
https://dx.doi.org/10.1097/AAP.0000000000000163
https://dx.doi.org/10.1093/bjaceaccp/mkq029
https://dx.doi.org/10.1093/bjaceaccp/mkq029
https://dx.doi.org/10.1213/01.ANE.0000136775.15566.87
https://dx.doi.org/10.1213/01.ANE.0000136775.15566.87
https://dx.doi.org/10.1097/MJT.0b013e31822048db
https://dx.doi.org/10.1097/MJT.0b013e31822048db
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6004757/
https://dx.doi.org/10.1097/00000539-200006000-00026
https://dx.doi.org/10.1097/00000539-200006000-00026
https://dx.doi.org/10.4103/0019-5049.93341
https://dx.doi.org/10.4103/0019-5049.93341
https://dx.doi.org/10.1017/s0265021503001443
https://dx.doi.org/10.1017/s0265021503001443
https://dx.doi.org/10.1053/j.jvca.2016.05.045
https://dx.doi.org/10.1053/j.jvca.2016.05.045

	Efficacy of Dexmedetomidine vs Morphine as an Adjunct in a Paravertebral Block with Bupivacaine in Postoperative Analgesia Following Modified Radical Mastectomy
	Abstract
	Objective
	Study design
	Methodology
	Results
	Conclusion

	Introduction
	Materials And Methods
	Results
	TABLE 1: Baseline data
	TABLE 2: Intraoperative and postoperative data
	TABLE 3: Postoperative pain, Ramsey sedation score, and nausea and vomiting

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


