
Effects of Dexmedetomidine and Propofol 

Pak Armed Forces Med J 2021; 71 (Suppl-2): S353 

CCOOMMPPAARRIISSOONN  OOFF  EEFFFFEECCTTSS  OOFF  PPRROOPPOOFFOOLL  AANNDD  DDEEXXMMEEDDEETTOOMMIIDDIINNEE  OONN  PPAATTIIEENNTT  

HHEEMMOODDYYNNAAMMIICCSS  DDUURRIINNGG  CCOORROONNAARRYY  AARRTTEERRYY  BBYYPPAASSSS  GGRRAAFFTT    SSUURRGGEERRYY  

Muhammad Adnan Akram, Syed Shaheer Haider Bukhari*, Fakher-e-Fayaz, Hana Khurshid, Imtiaz Ahmed Chaudhry, Mehwish Naseer 

Army Cardiac Center, Lahore Pakistan, *Avicena Medical College, Lahore Pakistan 

ABSTRACT 

Objective: To compare the effects of dexmedetomidine and propofol on hemodynamics of patients undergoing coronary 
artery bypass graft surgery (CABG). 
Study Design: Comparative cross-sectional study.  
Place and Duration of Study: Cardiac Anesthesia department, Army Cardiac Centre, Lahore, from Aug 2020 to Feb 2021. 
Methodology: Seventy patients who were selected for open heart surgery were enrolled and divided into two groups (D and 
P) by lottery method. Group D patients were given intravenous dexmedetomidine and group P patients were given propofol 
only. Changes in hemodynamics (heart rate, mean arterial pressure) was the outcome variables of study. SPSS-24 was used for 
data analysis.  
Results: The mean arterial pressure of dexmedetomidine group during and after induction of anesthesia at 15 min, 30 min, 
45min and 60 min was 73.3 mmHg ± 2.65, 70.5 mmHg ± 3.54, 70.1 mmHg ± 4.52 and 69.5mmHG ± 4.12 respectively. The mean 
arterial pressure of propofol group during and after induction of anesthesia at 15 min, 30 min, 45 min and 60 min was 82.5 
mmHg ± 2.86, 77.8 mmHg ± 4.54, 78.9mmHg ± 3.52 and 79.4mmHg ± 4.52, respectively.  
Conclusion: Changes in mean arterial pressure and heart rate are relatively low in dexmedetomidine group as compared to 
propofol group. There was a significant difference in hemodynamic effects of both drugs in patients undergoing CABG 
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INTRODUCTION 

Dexmedetomidine as a sedative is on the top 
these days as several publications were made on its 
successful use in cardiac surgery that reveals its hemo-
dynamic stability in perioperatively1. Its ability of be-
ing good sedative, analgesic, sympatholytic and anxio-
lytic made it is more useful in induction of anaesthe-
sia2. Dexmedetomidine reduces the hypertensive res-
ponse to endotracheal intubation in CABG and other 
cardiac surgery procedures and provides more hemo-
dynamic stability at the time of incision, sternotomy 
and aortic cannulation3.  

Along with reduction of hypertensive response     
it also reduces the requirements of other intravenous 
anaesthetics4. Because of its added cardio-protective 
properties, it also has been used in trans-aortic valve 
implantation(TAVI)5. Literature also available on its 
advantages associated in reduction of mechanical ven-
tilation time, ventricular tachycardia, incidence of deli-
rium and mild diuresis in cardiac surgery patients. 
Main disadvantage of its use is the risk of brady-
cardia6.  

Propofol is a short acting intravenous anesthetic 
agent which is in practice for long times. In cardiac 

surgery induction and maintenance of anesthesia are 
main uses of propofol7,8. But now its use as an anesthe-
tic agent is limited because of its hypotensive effect9,10. 

METHODOLOGY  

This randomized control trial study was conduc-
ted at anesthesia department of Army Cardiac Centre 
Lahore, from August 2020 to December 2021. Ethics 
permission was obtained from hospital ethics board 
before start of collection of patient's data. Informed 
written consent was taken from patients after detail 
discussions of study. Non probability consecutive sam-
pling technique was used. Patients of age 40-65 years, 
both gender, ASA status I, II, III and planned for elec-
tive CABG heart surgery were included in the study. 
Patients of severe systemic disease like renal failure, 
respiratory illness and deranged liver function, having 
psychological disorders, left ventricular ejection frac-
tion <40%, fractional shortening of LV <20%, allergic to 
study drugs (propofol, dexmedetomidine) and patients 
on infusion of vasodilators and inotropes were exclu-
ded from the study. Thirty patients in each group were 
on preoperative beta blockers which were continued 
till morning of surgery, whereas 22 patients in each 
group were on ACE inhibitors/ARBs which were dis-
continued 24 hours before surgery as per protocol of  
the institute. The haemodynamic stability was defined 
as systolic blood pressure of >90mmHg with the heart 
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rate of <115 per minute. 

This randomized control trial was consisting of  
70 patients which are divided into two groups (group 
P and D) by lottery method. Thirty five patients were 
included in each group. All patients were given 0.05 
mg/kg midazolam intravenous half hour before sur-
gery. Two large bore intravenous cannulas were inser-
ted on dorsal sides of both hand and patients were 
shifted in Operation Theater. Routine monitoring of 
non invasive blood pressure, pulse oximeter, electro-
cardiography, temperature, urine output and BIS was 
started. Depth of anaesthesia was maintained with in 
halational agents to keep BIS score between 45-60 to 
prevent awareness in both groups. Baseline hemody-
namics (arterial systolic and diastolic blood pressure 
and heart rate) were measured. Monitoring and mea-
surements were done by another anaesthesiologist to 
overcome bias of study. In group P patients were indu-
ced with propofol 1-2.5 mg/kg and fentanyl 4-5 mics/ 
kg. Isoflurane was used for maintenances of anesthe-
sia. After complete loss of eyelid reflex muscle relaxant 
vecuronium (0.1-0.2 mg/kg) was given to ease the 
tracheal intubation. At the end propofol infusion was 
started at the rate of 0.25-1 mg/kg/hour. 

In the group D, the induction was done with 
bolus of dexmedetomidine (1 microgram/kg) diluted 
in 100 ml normal saline over 10 minutes and then de-
xmedetomidine infusion was started at the rate 0.2-0.6 
microgram/kg/hour. Meanwhile fentanyl was given 
at 4-5 mics/kg as well for analgesia and perioperative 
analgesia was maintained with 100 mics Fentanyl after 
every 2 hours in both groups. Similarly, both the gro-
ups were maintained on Isofluraneup to 1 MAC. Stan-
dard mechanical ventilation of intermittent positive 
pressure with tidal volume of 6-8 ml/kg was maintai-
ned. Patient's heart rate and arterial pressures were 
noted at interval of  15, 30 and 60 minutes after induc-
tion (pre-bypass), 15, 30, 60 and 90 minutes after start 
of cardiopulmonary bypass (during bypass) and at the 
end of surgery(post-bypass). Data was recorded and 
compared between the groups.  

RESULTS 

Seventy patients of both genders were included in 
this study. Demographic characteristics represented in 
table-I. The mean arterial pressures of dexmedetomi-
dine group were less than the mean arterial pressure of 
propofol group, (p=0.000) (table-I). 

The mean heart rate after induction at time inter-
val of 15, 30, 45 and 60 minutes in propofol group was 
greater than the mean heart rate after induction time 

interval 15, 30, 45 and 60 minutes of dexmedetomidine 
group. The differences were statistically significant, 
(p=0.000). The mean heart rate after the end of cardio-
pulmonary bypass at time interval 15, 30 and 60 minu-
tes of  propofol group was greater than the mean heart 
rate after the end of cardiopulmonary bypass at time 
interval 15, 30 and 60 minutes of dexmedetomidine 
group. The differences were statistically significant, 
(p≤0.050). The mean difference of end of surgery was 
also significant, (p=0.000) (table-II). 

The mean arterial pressure of dexmedetomidine 
group for induction of anesthesia at 15 min, 30, 45 and 
60 min was 73.3mmHg ± 2.65, 70.5 ± 3.54, 70.1 ± 4.52 
and 69.5 ± 4.12, respectively. The mean arterial pres-
sure of propofol group for induction of anesthesia  15 
min, 30, 45 and 60 min was 82.5mmHg ± 2.86, 77.8 ± 
4.54, 78.9 ± 3.52 and 79.4 ± 4.52, respectively. The diff-
erences were statistically significant, (p=0.000). The 
mean arterial pressure of dexmedetomidine group 

Table-I: Demographic characteristics of both the groups. 

Characteristics 
Dexmedetom
idine Group 
n=35 (50%) 

Propofol 
Group 

n=35 (50%) 

p-
value 

Age (years) 33.61 ± 7.31 33.51 ± 7.11 0.960 

Gender 

Male 19 (54.3%) 23 (65.7%) 
0.329 

Female 16 (45.7%) 12 (34.3%) 

Weight (kg) 60.42 ± 3.55 60.05 ± 4.59 0.706 

Baseline mean 
arterial Pressure 
(mm Hg) 

90.17 ± 8.54 
93.24 ± 
10.21 

0.125 

Baseline Heart 
Rate (bpm) 

75.35 ± 3.16 77.74 ± 3.45 0.004 

Hypertension 13 (37.1%) 16 (45.7%) 0.547 

Cardiopulmo-
nary bypass 
time (minutes) 

125.92 ± 7.64 
125.02 ± 

6.63 
0.606 

Table-II: Comparison of heart rate at various time 
intervals after induction and cardiopulmonary bypass in 
both the groups. 

Interval of 
Time (minutes) 

Dexmedetom
idine Group 
n=35 (50%) 

Propofol 
Group 

n=35 (50%) 

p-
value 

Pre-Bypass +15 77.07 ± 2.66 87.54 ± 6.43 0.000 

+30 78.44 ± 1.96 85.51 ± 7.74 0.000 

+45 74.34 ± 3.44 86.12 ± 6.11 0.000 

+60 75.21 ± 3.71 84.46 ± 6.08 0.000 

Bypass+15 83.57 ± 3.29 91.66 ± 5.32 0.000 

Bypass+30 81.41 ± 4.09 91.13 ± 4.31 0.000 

Bypass+60 81.16 ± 5.38 84.46 ± 5.71 0.019 

End of Surgery 
(Post-bypass) 

77.59 ± 7.55 86.58 ± 3.98 0.000 
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after start and end of cardiopulmonary bypass at 15 
min, 30, 45 and 60 of 55.8 ± 2.14, 56.4 ± 3.21, 57.8 ± 3.21, 
56.7 ± 2.38, and at the end of CPB 70.4 ± 2.25, 75.6 ± 
2.41 and 71.6 ± 3.24 respectively. The mean arterial pre-
ssure of propofol group after start and end of  cardio-
pulmonary bypass at 15 min, 30, 45 and 60 min was 
50.8 ± 3.24, 56.7 ± 4.51, 58.5 ± 2.51, and at the of CPB  
74.5 ± 3.18, 78.4 ± 1.55 and 85.4 ± 3.41 respectively. The 
difference was statistically insignificant, (p=0.146). The 
mean heart rate at end of surgery in dexmedetomidine 
and propofol group was 74.5 ± 3.65 and 89.7 ± 5.24, res-
pectively. The difference was statistically significant, 
(p=0.000) (figure). 

DISCUSSION 

Heart rate (HR) and mean arterial pressure are 
two main outcome variables of our study. Regarding 
HR and mean arterial pressure a statistically significant 
difference was observed between all intervals. A study 
was conducted by Kunisawa et al11, on comparison of 
dexmedetomidine and control group and observed 
lower mean HR, systolic and diastolic values at the 
time of sternotomy and incision. Statistical difference 
was also significant between two groups in this study. 

Sheikh et al12, conducted a study on comparison   
of dexmedetomidine and propofol as sedative and its 
effect on hemodynamics of patients and concluded 
that dexmedetomidine have better hemodynamic sta-
bility as compared to dexmedetomidine. HR and mean 
arterial pressure were found lower indexmedetomi-
dine group. It also reduces the risk of delirium and 
ICU stay. Tosun et al13, also favor the dexmedetomi-
dine group in his observational study as mean arterial 
pressure remains at lower margin in dexmedetomidine 
group when compared with control. 

Use of dexmedetomidine as anesthetic adjunct 
was described in literature few years back and number 

of researches were done to approve its safe use in 
cardiac surgery. Jalonen et al14 used dexmedetomidine 
as anesthetic adjunct in CABG surgery and reported its 
advantages. Significant reduction of HR and systolic 
arterial pressure by dexmedetomidine provides addi-
tional protection from tachycardia and hypertension. 
Martin et al15 reported biphasic effect of dexmedetomi-
dine, when given intravenously it stimulates α2 adre-
noceptors and an abrupt increase in patient's arterial 
pressures was observed. 

Efficacy of dexmedexmedetomidine can manage 
heart rdetomidine also analysed in a study by Hashe-
mian et al16, who reported that ate at lower range 
which was concluded to be an effective anti ischemic 
management in cardiac surgical patients, whereas, 
Mean arterial pressure was almost similar in dexme-
detomidine and placebo groups as p>0.05. Kamali       
et al17, conducted a comparative study on dexmedeto-
midine and propofol and reported that dexmedeto-
midine is more effective than propofol in hemody-
namic stability (HR and arterial pressure). 

Menda et al18, conducted a study on comparison 
of dexmedetomidine and propofol and reported that 
there no significant difference between the groups reg-
arding hemodynamic stability in endotracheal intu-
bation time. Incidence of hypertension, tachycardia 
and arterial pressures were almost same between both 
groups. Kabukçu et al19, also compared propofol and 
dexmedetomidine and concluded that during CABG 
surgeries dexmedetomidine can be used as adjunct        
to anesthetic drugs or as intravenous induction agent 
because it delivers a safe hemodynamic status throug-
hout the surgical procedure. Chalam et al20, compared 
propofol and dexmedetomidine on two equal groups 
of 50 patients and declared hemodynamic stability is 
similar in both groups. 

In reference to the above mentioned articles, it is 
prudent to mention here that the instability and con-
founding factors are minimised in both groups, spe-
cially dexmeditomidine group, if the drugs are given 
in continuous infusion and intermitent boluses are to 
be avoided21. Secondly, as both the drugs lack proper-
ties of analgesia, it is again imperative to consider a 
safer analgesia intermittently. Here to mention that as 
both drugs interfere counteractively with the ability of 
sympathetic nervous system and have the ability to 
mask some important signs of anaesthesia manage-
ment (hypercapnia, pain, hypoglycemia, light plain of 
anaesthesia and awareness) it is important to either 
follow time interval method of topping up medications 

 
Figure: Line diagram for comparison of mean arterial 
pressure (mmHg) of both the groups. 
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or attaching monitoring devices for all end organs 
involved to deliver safe and legitimate cardiac anaes-
thesia22. 

LIMITATION OF STUDY 

We did the comparison of effects of both drugs on  
patients hemodynamics which proved to be a signifi-
cant difference between drugs. However, we did not 
consider the secondary outcome variables in our study 
which includes use of vasopressors, effects of complete 
and incomplete revascularisation, revascularisation 
with or without LITA, haemoglobin management, 
fluids and electrolytes balances, coagulopathies, effects 
on delirium, ICU stay, reopenings etc. These are some 
limitation of  our study and further studies are sugges-
ted to further assess hemodynamic stability in refe-
rence to identical surgical and postoperative factors. 

CONCLUSION 

Mean arterial pressure and heart rate are rela-
tively low in dexmedetomidine group as compared to 
propofol group. There is a significant difference in 
effects of both drugs on patients hemodynamics. 
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