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POST CARDIAC SURGERY PATIENTS: A RANDOMIZED 
CONTROLLED TRIAL
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 ABSTRACT

Objective: To compare the effects of dexmedetomidine alone (DA) with dexmedetomidine plus ketamine (KD) 
combination in addition to routine fentanyl administration in post-cardiac surgery patients 

Methodology: The trial was conducted at the Department of Anaesthesia and Critical Care, Chaudhary Pervaiz 
Elahi Institute of Cardiology Multan, from July 2020 to December 2020. A total of 40 patients planned for elective 
coronary artery bypass grafting (CABG) were randomized by lottery method for dexmedetomidine alone (Group DA, 
n=20) or dexmedetomidine plus Ketamine (Group KD, n=20) to maintain Ramsay sedation score ≥4 during assist-
ed ventilation. All patients received fentanyl for postoperative analgesia. The mean arterial blood pressure, heart 
rate, sedation score, pain score, and mean extubation time were compared between two groups and analyzed by 
using SPSS version 23. 

Results: Total fentanyl dose was 45.65 ± 8.23 µg in group KD and 146.01 ± 14.18 µg in group DA (p <0.001). 
The time of weaning was 344.65 ± 43.89 minutes and 446.60 ± 73.75 minutes in groups KD and DA, respec-
tively (p <0.001). The time of Extubation was 389.90 ± 35.89 minutes and 535.30 ± 36.25 minutes in groups KD 
and DA, respectively (p <0.001). The ICU stay, heart rate, mean arterial pressure, Ramsay score, and non-verbal 
Pain score was comparable in both study groups (p>0.05). 

Conclusion: Utilizing Ketamine plus dexmedetomidine for sedation post-Coronary Artery Bypass Graft (CABG) 
procedure gave a brief term of mechanical ventilation and early extubation with less fentanyl requirement than 
dexmedetomidine alone. Hemodynamic stability was present in both groups.
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is not found to adversely affect ventilator weaning or 
extubation.2 DMM does not produce unique EEG pat-
terns of sleep resembling normal physiological sleep 
allowing convenient arousal.3 Due to all these benefits, 
DMM is an established 1st line option for cooperative 
sedation management in the ICU.4

Ketamine is known to be a phencyclidine non-bar-
biturate derivate. Ketamine binds to N-methyl-d-as-
partate and Σ opioid receptors producing dissociative 
anesthetic, analgesic, and amnesic effects while no 
major respiratory or cardiovascular suppression occurs 
with the use of ketamine. Ketamine obstructs endothe-
lial nitric oxide synthesis that leads to positive inotropic 
actions as well as vasoconstriction which in turn pre-
serves hemodynamic stability.5

Researchers have found that DMM efficiently and 

 INTRODUCTION

Post-cardiac surgery complications influence mor-
bidity and mortality among patients undergoing cardi-
ac procedures. Patients undergoing cardiac surgeries 
need careful perioperative management to evade un-
wanted outcomes. Tachycardia is known to be a ma-
jor cause of post coronary artery bypass graft (CABG) 
myocardial ischemia but can be managed with seda-
tion and analgesia.1

Dexmedetomidine (DMM) is a highly specific 
α-2-adrenoreceptor agonist.2 Sedative effects of DMM 
are better when compared to midazolam but in terms 
of respiratory and hemodynamic aspects, DMM is more 
effective than midazolam. DMM is not reported to sup-
press respiratory drive or reduce arterial oxygen sat-
uration, that is why IV continuous sedation with DMM 
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safely reduces ketamine-influenced hemo-
dynamic pressor response and psychomi-
metic effect.6 DMM is also anticipated to 
help in preventing tachycardia, hypertension, 
salivation, and the emergence effect linked 
with ketamine. On the other hand, ketamine 
might also help in preventing bradycardia 
and hypotension linked with DMM as has 
been reported in the past.7 A scarcity of data 
exists comparing a combination of ketamine 
and DMM versus DMM alone so the present 
study was planned to compare the effects of 
DMM alone with DMM plus ketamine combi-
nation in addition to routine fentanyl admin-
istration in post-cardiac surgery patients

 METHODOLOGY

This prospective randomized controlled 
trial was done at the anesthesia and critical 
care department of Chaudhary Pervaiz Elahi 
Institute of Cardiology, Multan Pakistan, from 
July 2020 to December 2020. Approval from 
the Institutional Ethical Committee was taken 
(CPEIC 153). This trial was also registered in 
the clinical trial registry (No: NCT05218161). 
Informed consent was sought from all pa-
tients.

A total of 40 hemodynamically stable 
patients having a normal or moderate im-
pairment of left ventricular functioning (ejec-
tion fraction more than 40%) and who had 
elective CABG surgery adopting high‑dose 
opioid anesthesia on mechanical ventilation 
were included and groups were made on 
randomized lottery method as explained in 
Figure 1. Pregnant women or those patients 
with neurological disorders, hepatic or renal 
impairment, or intraoperative hemodynamic 
instability were not excluded. Patients using 
vasopressors or inotropes were also exclud-
ed. The sample size calculation was done 
using a study by Mogahd et al.8

In all patients, sedation was done adopt-
ing DMM 1 µg per kg IV bolus, followed by 
0.25 µg per kg per hour infusion with a com-

bination of either ketamine or alone aiming 
for the attainment of Ramsay sedation score 
≥4 during assisted ventilation. Group DMM 
alone (DA) received DMM alone as 1 µg per 
kg bolus that was followed by 0.3-0.7 µg per 
kg per min. Group DMM plus ketamine (KD) 
were given ketamine plus DMM 1.0 µg per 
kg over 20 min and then 0.2–0.7 µg per kg 
per hour. Ten percent variability in heart rate, 
blood pressure and mean arterial pressure 
from baseline was termed normal. Assess-
ment of sedation was graded as per the 
Ramsay sedation scale.8 Fentanyl was used 
as analgesia in all cases starting at 1 µg per 
kg per h infusion which was adjusted as per 
the adult nonverbal pain score. 

Statistical Package for Social Sciences 
(SPSS) version 26.0 was used for data anal-
ysis. Numeric data were shown in mean and 
standard deviation (SD). Categorical vari-
ables were represented as frequency and 
percentage. The Chi-square test was em-
ployed for the comparison of the 2 groups 
considering p≤ 0.05 as significant. 

 RESULTS

There were 11 (55.0%) male and 9 
(45.0%) female in group KD, whereas 10 
(50.0%) males and 10 (50.0%) females 
in group DA (p = 0.752). Age, weight, and 

height were statistically similar in both 
study groups as shown in table-I (p>0.05). 
The total fentanyl dose was 45.65 ± 8.23 
µg in group KD and 146.01 ± 14.18 µg in 
group DA (p <0.001). The time of weaning 
was 344.65 ± 43.89 minutes and 446.60 
± 73.75 minutes in groups KD and DA, re-
spectively (p <0.001). The time of Extubation 
was 389.90 ± 35.89 minutes and 470.90 ± 
66.65 minutes in groups KD and DA, respec-
tively (p <0.001). The ICU stay heart rate and 
mean arterial pressure were not significantly 
different (p>0.05). There was no statistically 
significant difference in Ramsay score and 
non-verbal Pain score between both the 
groups (p-value 0.427 and 0.516, respec-
tively). Table 1 is showing baseline and out-
come data between study groups.

 DISCUSSION

In the cardiothoracic centers, Coronary 
Artery Bypass Graft (CABG) constitutes the 
highest percentage of cardiac surgeries. 
Elongated mechanical ventilation is one 
of the major causes of mortality and mor-
bidity postoperatively.9 The sedation type 
affects the period of mechanical ventilation 
after a surgical procedure. Factors such as 
the drug's onset of action, its side effects, 
and duration of recovery of cognitive func-
tions after discontinuation of the drug help 

Table 1: Baseline and outcome data

Variable Group KD* (n=20) Group D+ (n=20) p-value

Age (years) 53.65 ± 6.97 55.75 ± 5.65 0.302

Weight (kg) 65.35 ± 7.89 67.30 ± 7.82 0.438

Height (cm) 173.05 ± 10.75 171.60 ± 11.86 0.688

Gender (male/female) 11 / 9 10 / 10 0.752

Total fentanyl dose (µg) 45.65 ± 8.23 57.50 ± 9.73 <0.001

Time of weaning (min) 344.65 ± 43.89 446.60 ± 73.75 <0.001

Time of Extubation (min) 389.90 ± 35.89 470.90 ± 66.65 <0.001

ICU stay (hours) 45.45 ± 2.60 46.50 ± 2.42 0.194

Heart rate (bpm) 77.10 ± 2.61 77.95 ± 4.03 0.434

MAP (mmHg) 74.80 ± 6.63 77.35 ± 7.07 0.247

Ramsey score 3.35 ± 1.09 3.65± 1.27 0.427

Pain score 4.90 ± 2.05 4.45 ± 2.28 0.516

* Dexmedetomidine plus ketamine group
+ Dexmedetomidine group
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to 39.3% whereas ketorolac increased the 
use of morphine from 3.6-% to 25% among 
post-cardiac procedure cases.17 In many 
previous studies, several beneficial effects of 
the combination of DMM ketamine as com-
pared to alone DMM were found in earlier 
extubation and lesser time of the stay in ICU. 
James et al. revealed that the time of post-
operative extubation, as well as the stay in 
ICU, was shorter with the sedation that was 
DMM-based.10

According to Stephan et al., DMM is an 
excellent option for permanent sedation 
with fewer spans of automated ventilation 
in ICU patients. Patients with DMM had a 
lesser extubation period and a lesser span 
of mechanical ventilation than propofol and 
midazolam. DMM did not affect the length of 
hospital stay or ICU stay. It causes hypoten-
sion and bradycardia more than midazolam 
but is equal to propofol.18 In contrast, a pre-
vious study revealed that the extubation time 
in the patients receiving propofol and DMM 
was the same.19 The propofol has a fast re-
turn of cognition while stopping the sedation 
because it has a short duration of action.20 
In 2011, the effect of DMM substitution 
was studied during the nationwide shortage 
of propofol in 70 patients that underwent 
CABG surgery. There were no differences 
between the DMM and propofol sedated pa-
tients for the time of extubation and opioid 
requirement in the first 12 hours after the 
admission to ICU.21 Janette used the mixture 
of Ketamine and DMM throughout the pro-
cedure in children. The association of both 
drugs can avoid the limitations of these two 
drugs. There are several unfavourable ad-
verse effects of DMM, such as hypotension, 
xerostomia, and bradycardia. During seda-
tion, Ketamine, along with its reaction pro-
file of tachycardia, enhanced secretion, and 
hypotension, appears to be the best option. It 
can abolish the unfavourable effects of DMM 
and vice versa. Besides, Ketamine has no re-
spiratory depressant effect and powerful an-
algesic properties.22 Our hemodynamic data, 

choose the sedative.10 If the duration of stay 
is reduced, it causes less cost of ICU and 
hospital stay due to short-acting sedatives 
and opioids, favouring the prompt tracheal 
extubation and reducing pain anxiety and 
cardiac instability from sympathetic output.11 
Pneumonia related to the ventilator, stress 
ulcer, GI bleeding, reduced cardiac output, 
and pulmonary barotrauma due to elongat-
ed mechanical ventilation enhances rates of 
morbidity and mortality.12

We noted that the combination of DMM 
and ketamine resulted in less duration of 
mechanical ventilation and earlier extubation 
than DMM alone. We did not note any signif-
icant differences in terms of sedation scores 
and hemodynamic aspects in both study 
groups. Early weaning and more limited term 
of mechanical ventilation with DMM might be 
added to the missing respiratory depressant 
impact, notwithstanding its better pain-re-

lieving impact that diminished the aggre-
gate sum of fentanyl utilization. Barletta and 
colleagues13 found DMM to be an efficient 
sedative option among post-cardiac surgery 
cases as it was found to have no adverse 
influence on respiratory functioning and re-
duced sympathetic discharge which in turn 
decreased the duration of extubation and ICU 
stay. The utilization of DMM in post-cardiac 
surgery is becoming popular as it is found to 
influence a shorter duration of extubation in 
comparison to propofol.13 The reasons may 
be different; it does not affect respiration 
as well as had sympatholytic activity thus 
it decreases the opiate dose.13 Research-
ers comparing DMM versus propofol have 
revealed that patients using propofol-based 
regiments needed four times more morphine 
for sedation which shows that DMM is sig-
nificantly more effective than propofol.14-16 
Contrary to this, a study found that DMM 
increases the use of morphine from 3.6% 

Figure 1: CONSORT diagram showing the flow of participants through each stage 
of the trial



VOL. 36 NO. 1 | Journal of Postgraduate Medical Institute 42

Dexmedetomidine alone or with ketamine in addition to routine fentanyl administration in post cardiac surgery patients: RCT

including HR and MAP, disclosed an incon-
sequential change between the two groups. 
The ketamine use with the combination of 
DMM for the drowsiness remained linked by 
some prevalence of hemodynamic changes. 
Both produce hypotension, as well as DMM, 
produce bradycardia. During our study, no 
patient required chronotropic or inotropic 
medicine. The use of alone DMM in some 
studies produces unfavourable outcomes in 
hemodynamics.23 The research of 300 se-
dated patients admitted to ICU after coronary 
bypass surgery revealed that DMM is relat-
ed to more reduction in blood pressure than 
propofol.14 In addition to this, in a meta-anal-
ysis, marked bradycardia was noticed while 
loading the dose and high maintenance dose 
that exceeds 0.7 µg/kg/h.24 The reason is 
the selective nature of DMM. It may also be 
due to DMM being potent alpha 2 receptor 
agonist with dual vasomotor effects. 

According to previous research, the he-
modynamic effects of DMM in cardiac sur-
gery are different; some results revealed that 
the incidence of hypotension was not worse, 
while others reported a significant reduction 
in BP that necessitates the vasopressors.25 
The sedation of ketamine and DMM combi-
nation with propofol was compared by Tosun 
et al. According to them, propofol-ketamine 
regularity was superior.26 Researchers have 
discovered that the grouping of DMM as well 
as Ketamine produced the effective sedation 
for cardiac catheterization in the children 
without ventilator effects or marked hemo-
dynamics infants.27 Janette et al. revealed 
that the combination of Ketamine and DMM 
enhances favorable outcomes instead of us-
ing the DMM alone.22

 CONCLUSION

Utilizing Ketamine plus dexmedetomidine 
for sedation post-CABG procedure gave a 
brief term of mechanical ventilation and early 
extubation with less fentanyl dose require-
ment compared to dexmedetomidine alone. 

Hemodynamic parameters were stable in 
both groups.

 REFERENCES

1.	 Sharma V, Chen K, Alansari SAR, Verma 
B, Soltesz EG, Johnston DR, et al. Out-
comes of early coronary angiography or 
revascularization after cardiac surgery. 
Ann Thorac Surg. 2021;111(5):1494-
501. DOI: 10.1016/j.athorac-
sur.2020.06.113.

2.	 Lee S. Dexmedetomidine: present and 
future directions. Korean J Anesthesi-
ol. 2019;72(4):323-30.DOI:10.4097/
kja.19259.

3.	 Kim W-H, Cho D, Lee B, Song J-J, Shin 
TJ. Changes in brain activation during 
sedation induced by dexmedetomidine. 
J Int Med Res. 2017;45(3):1158-67. 
DOI:10.1177/0300060517705477.

4.	 Pasero D, Sangalli F, Baiocchi M, Blan-
getti I, Cattaneo S, Paternoster G, et al. 
Experienced use of dexmedetomidine 
in the intensive care unit: A report of 
a structured consensus. Turk J Anaes-
thesiol Reanim. 2018;46(3):176-83. 
DOI:10.5152/TJAR.2018.08058

5.	 Mion G. History of anaesthesia: The ket-
amine story – past, present and future. 
Eur J Anaesthesiol. 2017;34(9):571-5. 
DOI:10.1097/eja.0000000000000638

6.	 Goyal R. Dexmedetomidine: The 
game changer or a team play-
er? J Anaesthesiol Clin Pharma-
col [Internet]. 2016;32(2):144-5. 
DOI:10.4103/0970-9185.182084

7.	 Somchai A. Use of a combination of ket-
amine and dexmedetomidine (Ketodex) 
in different clinical cases. J Addict Med 
Ther Sci. 2020;6(1):41-4.

8.	 Mogahd MM, Mahran MS, Elbaradi GF. 
Safety and efficacy of ketamine-dexme-
detomidine versus ketamine-propofol 
combinations for sedation in patients af-
ter coronary artery bypass graft surgery. 
Ann Card Anaesth. 2017;20(2):182-7. 
DOI:10.4103/aca.ACA_254_16

9.	 Gumus F, Polat A, Yektas A, Totoz T, Bagci 
M, Erentug V, et al. Prolonged mechan-
ical ventilation after CABG: risk factor 
analysis. J Cardiothorac Vasc Anesth. 
2015;29(1):52-8. DOI:10.1053/j.
jvca.2014.09.002

10.	 Curtis JA, Hollinger MK, Jain HB. 
Propofol-based versus dexmedetomi-
dine-based sedation in cardiac surgery 
patients. J Cardiothorac Vasc Anesth. 
2013;27(6):1289-94. DOI:10.1053/j.
jvca.2013.03.022

11.	 Trouillet J-L, Combes A, Vaissier E, 
Luyt C-E, Ouattara A, Pavie A, et al. 
Prolonged mechanical ventilation af-
ter cardiac surgery: outcome and 
predictors. J Thorac Cardiovasc Surg. 
2009;138(4):948-53. DOI:10.1016/j.
jtcvs.2009.05.034

12.	 Fougères E, Teboul J-L, Richard C, Os-
man D, Chemla D, Monnet X. Hemo-
dynamic impact of a positive end-ex-
piratory pressure setting in acute 
respiratory distress syndrome: impor-
tance of the volume status. Crit Care 
Med. 2010;38(3):802-7. DOI:10.1097/
CCM.0b013e3181c587fd

13.	 Barletta JF, Miedema SL, Wiseman D, 
Heiser JC, McAllen KJ. Impact of dex-
medetomidine on analgesic require-
ments in patients after cardiac surgery 
in a fast-track recovery room setting. 
Pharmacotherapy. 2009;29(12):1427-
32. DOI:10.1592/phco.29.12.1427

14.	 Herr DL, Sum-Ping STJ, England M. ICU 
sedation after coronary artery bypass 
graft surgery: dexmedetomidine-based 
versus propofol-based sedation reg-
imens. J Cardiothorac Vasc Anesth. 
2003;17(5):576-84. DOI:10.1016/
s1053-0770(03)00200-3

15.	 Martin E, Ramsay G, Mantz J, Sum-Ping 
STJ. The role of the alpha2-adrenocep-
tor agonist dexmedetomidine in postsur-
gical sedation in the intensive care unit. 
J Intensive Care Med. 2003;18(1):29-
41. DOI:10.1177/0885066602239122

16.	 Sudheesh K, Harsoor S. Dexmedetomi-



VOL. 36 NO. 1 | Journal of Postgraduate Medical Institute  43

Dexmedetomidine alone or with ketamine in addition to routine fentanyl administration in post cardiac surgery patients: RCT

Author’s Contribution
SAR conceived the Idea and contributed to manuscript supervision. AF helped in manuscript writing and performed the statistical analysis. MIK 
helped in the collection of the data. KUF helped in the interpretation of data. AA and WA helped in finding the Literature. All authors agree to be 
accountable for all aspects of the work in ensuring that questions related to the accuracy or integrity of any part of the work are appropriately 
investigated and resolved.

Conflict of Interest
Authors declared no conflict of interest

Grant Support and Financial Disclosure
None

Data Sharing Statement
The data that support the findings of this study are available from the corresponding author upon reasonable request.

dine in anaesthesia practice: A wonder 
drug? Indian J Anaesth. 2011;55(4):323-
4.DOI:10.4103/0019-5049.84824

17.	 Anger KE, Szumita PM, Baroletti SA, 
Labreche MJ, Fanikos J. Evaluation 
of dexmedetomidine versus propo-
fol-based sedation therapy in mechani-
cally ventilated cardiac surgery patients 
at a tertiary academic medical center. 
Crit Pathw Cardiol. 2010;9(4):221–6.
DOI: 10.1097/HPC.0b013e3181f4e-
c4a

18.	 Jakob SM, Ruokonen E, Grounds RM, 
Sarapohja T, Garratt C, Pocock SJ, 
et al. Dexmedetomidine vs midazol-
am or propofol for sedation during 
prolonged mechanical ventilation: 
two randomized controlled trials: Two 
randomized controlled trials. JAMA. 
2012;307(11):1151-60. DOI:10.1001/
jama.2012.304

19.	 Corbett SM, Rebuck JA, Greene CM, 
Callas PW, Neale BW, Healey MA, 
et al. Dexmedetomidine does not 
improve patient satisfaction when 
compared with propofol during me-
chanical ventilation. Crit Care Med. 
2005;33(5):940-5. DOI:10.1097/01.
ccm.0000162565.18193.e5

20.	 Carson SS, Kress JP, Rodgers JE, Vinay-
ak A, Campbell-Bright S, Levitt J, et al. A 
randomized trial of intermittent loraze-
pam versus propofol with daily interrup-
tion in mechanically ventilated patients. 
Crit Care Med. 2006;34(5):1326-32. 
DOI:10.1097/01.CCM.0000215513. 
63207.7F

21.	 Reichert MG, Jones WA, Royster RL, 
Slaughter TF, Kon ND, Kincaid EH. Ef-
fect of a dexmedetomidine substitution 
during a nationwide propofol shortage 
in patients undergoing coronary artery 
bypass graft surgery. Pharmacothera-
py. 2011;31(7):673-7. DOI:10.1592/
phco.31.7.673

22.	 McVey JD, Tobias JD. Dexmedetomidine 
and ketamine for sedation during spinal 
anesthesia in children. J Clin Anesth. 
2010;22(7):538-45. DOI:10.1016/j.
jclinane.2010.03.002

23.	 Triltsch AE, Welte M, von Homeyer P, 
Grosse J, Genähr A, Moshirzadeh M, 
et al. Bispectral index-guided sedation 
with dexmedetomidine in intensive 
care: a prospective, randomized, double 
blind, placebo-controlled phase II study. 
Crit Care Med. 2002;30(5):1007-14. 
DOI:10.1097/00003246-200205000-

00009
24.	 Clark S, Ezra M. Use of dexmedeto-

midine as a sedative and analgesic 
agent in critically ill adult patients. J 
Intensive Care Soc. 2011;12(3):244-5. 
DOI:10.1177/175114371101200315

25.	 Mukhtar AM, Obayah EM, Has-
sona AM. Preliminary experience 
with dexmedetomidine in pedi-
atric anesthesia. Anesth Analg. 
2006;103(1):250. DOI:10.1213/01.
ANE.0000228303.92422.73

26.	 Tosun Z, Akin A, Guler G, Esmaoglu A, 
Boyaci A. Dexmedetomidine-ketamine 
and propofol-ketamine combina-
tions for anesthesia in spontaneously 
breathing pediatric patients undergoing 
cardiac catheterization. J Cardiotho-
rac Vasc Anesth. 2006;20(4):515-9 
DOI:10.1053/j.jvca.2005.07.018

27.	 Mester R, Easley RB, Brady KM, Chilson 
K, Tobias JD. Monitored anesthesia care 
with a combination of ketamine and dex-
medetomidine during cardiac catheter-
ization. Am J Ther. 2008;15(1):24-30.
DOI:10.1097/mjt.0b013e3180a72255


