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Abstract 
Introduction: Major complex intraabdominal surgeries which have prolonged intraoperative surgical duration and wide 

hemodynamic fluctuations so they required an elective mechanical ventilation in view of large fluid shift and massive blood loss. 

So such large group of patients for providing conscious sedation two most popular agents dexmedetomidine and propofol are 

being used because their mechanisms of action and pharmacokinetic properties are different.  

Aims and Objectives: Primary aim of our study is to assess the duration of mechanical ventilation in both study group (D or P) 

following major intraabdominal surgery. The secondary aim was to evaluate total duration of intensive care unit as well as 

hospital stay, incidence of delirium and any additional sedative agent 

Materials and Methods: All patients on arrival to the ICU and after fulfilling the inclusion and exclusion criteria following 

completion of major intraabdominal surgeries they were allocated, randomly using sealed envelopes techniques into two groups 

each comprising of 15 patients, to receive intravenous infusions of either dexmedetomidine or propofol and plan for elective 

mechanical ventilation.  

Statistical analysis: All data’s was statistically analysed using Minitab® 16 (Minitab, Inc., State College, PA) software. 

Results: In our study variables like demographic profile, baseline hemodynamics and ASA status were comparable in both the 

study groups. Our study results showed that total duration of mechanical ventilation was much earlier in the dexmedetomidine 

group compared to propofol (7.62 hours vs. 11.23 hours, P <0.05) and found to be statistically significant (P < 0.05). Our study 

results also suggested that on comparing duration of stay in intensive care unit as well as in hospital, the dexmedetomidine group 

has much lesser stay in ICU as well as in hospital compared to propofol group and it was statistically not significant (P > 0.05). 

The incidence of delirium were more in patient receiving propofol group (6.6% vs. 20%, P = 0.346).  

Conclusion: This study concluded that for any complex major intraabdominal surgeries dexmedetomidine has significant 

reduction in time on mechanical ventilation but no significant difference was seen in terms of incidence of delirium, duration of 

ICU or hospital stay and mortality. 
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Introduction 
All patient who underwent a major complex 

intraabdominal surgeries requires a mechanical 

ventilation in presence of sedatives and analgesics to 

facilitate their proper care in terms of airway protection 

and hemodynamic stability.
34

 If a protocol-based 

strategies is applied to an intensive care unit it would 

not only reduce the cost but also variations pertaining to 

intensive care unit, leading to improve morbidity and 

mortality among critically ill patients.
35

 There are 

various sedative drugs that are available in the market 

with distinct drug profiles. The main goal of these drugs 

is to provide sedation in mechanically ventilated 

patients and to keep all patients quiet or restful and 

more important to prevent any ventilator 

dysynchronisation on elective ventilation.
1,2 

So for 

improved outcome an adequate level of analgesia and 

sedation is necessary. An ideal sedative should be easy 

to administer with rapid onset and offset, they have 

better cardio-respiratory stability and should be devoid 

of any toxicity. Inadequate sedative techniques may 

adversely affect morbidity and even deaths in intensive 

care unit (ICU)
1,2 

and the search for the ideal sedative 

agent is still in process. The most commonly used drugs 

are midazolam, propofol and fentanyl. All of these 

drugs cause respiratory depression.
1,2 

Propofol is a very 

short acting non-opioid sedative-hypnotic agent with 

rapid onset and offset but with narrow therapeutic index 

leading to risk of progression into deep sedation.  

As far as dexmedetomidine is concerned it is a α2 

adrenergic receptor agonist with central acting 

properties  and for first 24 hours of ICU admission it 

has been approved for providing sedation in 

mechanically ventilated patients.
8
 It has been a popular 

choice as sedative over benzodiazepines both for 

intubated and non-intubated patients admitted to ICU 

because of its analgesic properties, conscious sedation, 

lack of respiratory depression and its sympatholytic 

effect and its attractive pharmacologic profile along 

with a very impressive safety margin, has made it an 

effective agent for anaesthesiologists and intensivist.
3
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Some studies also concluded that it is a very 

effective drugs for sedation and for reducing the 

incidence of delirium and reduced consumption of 

opioids because of its analgesic properties.
9-18  

The major concern of this drug is that on rapid 

intravenous administration it causes hypertension but 

hypotension (24%-54%) followed by bradycardia (5%-

14%) are common side effects. Propofol is a 2, 6 di-

isopropyl phenol compound commonly used as 

sedative-hypnotic agent for providing day care 

anaesthesia as well as for induction and maintenance 

anaesthesia.
20 

This drug has rapid onset, shorter 

duration of action, and relatively cheap on compared to 

other inducing agent, but in case of  cardiovascular 

patients it should be cautiously used owing to its severe 

adverse effects.
1,2 

Even at standard doses propofol 

causes hemodynamic instability, like bradycardia and 

hypotension, so it has been shown to be a use-limiting 

side effect.
21-24 

We know that prolonged use of propofol 

may lead to hypertriglyceridemia because of presence 

of fat-based emulsion.
1,2,25,26 

We followed  a nurses-

driven protocol for  assessment of Richmond Agitation 

Sedation (RASS) score but goal was set by the 

concerned intensivist. In our study nursing staff titrated 

the sedative agent dose as per protocol and they only 

targeted the set RASS score. We followed standard ICU 

sedation protocol for every enrolled patients. All of our 

study group patients have been scheduled for daily 

sedation free period at 8:00 AM in the morning.  

 

Materials and Methods 
Patients and study Design: After getting approval 

from  Institutional Ethical committee, 50 patients aged 

between 18-60 years, of both sex, having American 

Society of Anaesthesiologist (ASA) grade I & II 

scheduled for postoperative elective mechanical 

ventilation after complex major intraabdominal 

surgeries between study period of 2013 and 2015 were 

included in this study. We conducted this prospective 

randomised study at various medical colleges of Bihar, 

India. All patients on arrival to the ICU and after 

fulfilling the inclusion criteria following completion of 

major intraabdominal surgeries 30 patients were 

allocated, randomly using sealed envelopes techniques 

into two groups each comprising of 15 patients, to 

receive intravenous infusions of either 

dexmedetomidine or propofol and plan for elective 

mechanical ventilation. If analgesia was required at any 

point of time morphine was used at a bolus dose of 

0.05mg/kg. We compared various parameters like 

RAAS and CAM for sedation score, hemodynamic 

parameters, infusion doses of both sedative drugs and 

total length of stay at either at ICU or hospital. In 

patients randomized to dexmedetomidine group 

(Group D) they received a dose 1µg/kg was used as 

initial dose followed by 0.2 – 0.7 µg /kg/hour for 10 

minutes via infusion pump. In patients randomized to 

propofol group (Group P), received an initial loading 

dose of propofol (75 µg /kg/min) was infused for 10 

minutes followed by maintenance dose of 12.5-75µg 

/kg/min via infusion pump. The primary aim of our 

study is to compare the duration of mechanical 

ventilation in both study group (D or P) following 

major intraabdominal surgery. The secondary aim was 

to evaluate total duration of intensive care unit as well 

as hospital stay, incidence of delirium and any 

additional sedative agent in the form of lorazepam or 

dexmedetomidine groups of patients receiving propofol 

and vice versa was documented. We also monitored 

RASS score and Confusion Assessment Method-ICU 

(CAM-ICU) along with in hospital mortality in both 

group of patients. 

Exclusion criteria: Limited to any suspected allergy to 

dexmedetomidine or propofol, severe hepatic or renal 

disease., chronic use of α-agonist, requirement of 

muscle relaxant, other than for intubation 

(succinylcholine), pregnancy or lactation, severe 

pulmonary or cardiac disorder, age <18 year, history of 

sleep apnoea, or body weight 50% greater than ideal 

body weight, patient receiving total parenteral nutrition. 

 

Statistical analysis 

Our study results was expressed as mean ± 

standard deviation or as a percentage or number values. 

We compared all continuous variables using the 

Student t-test and all our categorical data was compared 

using chi square without Yates correction with 2x2 

contingency table and Fisher exact test. For analysis of 

all datas a statistical software Minitab
®
 16 (Minitab, 

Inc., State College, PA) was used. From a previous 

work
6,7 

and to have a power of 80% to detect a 50% 

reduction in analgesic requirement and a 20 % 

reduction in heart rate at a significance level of 5 we 

have a sample size consisting of forty patients in both 

groups including drop outs. All P-values were 

considered statistically significant only if p < 0.05. 

 

Results 
Out of 50 enrolled patients, 30 patients 

successfully completed the study, 20 patients excluded 

from study as not fulfilling the inclusion criteria as 

shown in consort diagram [Chart 1]. In our study 

following variables like demographic profile, baseline 

hemodynamics, ASA status were comparable in both 

the study groups [Table V] and various types of 

complex major intraabdominal surgeries distribution 

included in our study was shown as pie chart [Fig. 1]. 

Then they were randomised to receive infusion of 

dexmedetomidine and propofol. Our study results 

showed that total duration of mechanical ventilation is 

lesser in dexmedetomidine group compared to propofol 

(7.62 hours vs. 11.23 hours, P = <0.05) and found to be 

statistically significant (P < 0.05) [Table I]. Our study 

results also suggested that on comparing duration of 

stay in intensive care unit as well as in hospital, the 

dexmedetomidine group has much lesser stay than 
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propofol group (2.5 days vs.3.8 days, P > 0.05)  

similarly duration of hospital stay result was (8.6 days 

vs. 11.8 days, P > 0.05) and both are not statistically 

significant [Table II]. The incidence of delirium was 

more in patient receiving propofol (6.6% vs. 20%, P = 

0.346). Our study also showed that patient receiving 

dexmedetomidine have lesser requirement of  second 

sedative for  providing sedation as compared to 

propofol receiving group and  (13% vs. 20%, P = 

0.678) was not significant [Table IV]. Finally our 

studies showed no significant difference on comparing 

various parameters like incidence of delirium, ICU & 

Hospital length of stay or mortality between both study 

groups. Only two patients out of total three (66.6%) in 

propofol study group received lorazepam as additional 

sedatives. [Table IV]. In our study group RASS score 

was assessed in each and every patients but were not 

included in our study as we used more than one 

sedatives with opioids as per requirement. In the 

dexmedetomidine group we observed 93% of patients 

have positive CAM ICU score as compared to 80 % in 

the propofol group  and was statistically insignificant (P 

>0.05).In our study we calculated and compared the 

maximum as well as average dose of infusion that was 

consumed for both dexmedetomidine as well as 

propofol which was about 0.536 ± 0.23 mcg/kg/hr and 

0.362 ± 0.16 mcg/kg/hr and for propofol it was 

29.18±8.73 mcg/kg/hr and 23.63 ± 7.54 mcg/kg/hr. 

[Table III]  However no mortality was observed in both 

the groups. [Table IV] 

 

Chart 1: Flow chart of enrolled patients in both study groups (D or P) 

 

 Table I: (Mechanical ventilation duration) 

Parameter Group D 

(n=15) 

Group P 

( n =15) 

P value 

Mechanical ventilation 

duration (hours) 

7.62 ±2.93 11.23± 5.24 0.027 

(p < 0.05) 
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Table II: (Length of stay) 

Parameter  Group 

D (n=15)  

 Group P 

( n =15) 

P value 

Length of stay in 

ICU (days) 

2.5 ±1.35 3.8 ± 2.15 0.057 

Length of stay in 

Hospital (days) 

8.6±3.39 11.8±5.82 0.076 

  

 Table III: (Infusion doses) 

Parameter Group D 

(n=15) 

Group P 

( n =15) 

P value 

 Propofol dosing 

(mcg/kg/min) 
 

Average dose  23.63 ± 7.54  

Maximum Dose  29.18±8.73  

 Dexmedetomidine 

dosing (mcg/kg/hr) 

   

 Average dose 0.362 ± 0.16   

 Maximum Dose 0.536 ± 0.23   

 

 Table IV: (Incidence of delirium/Second sedative agent/Hospital deaths)                    

Parameter Group D 

(n=15) 

Group P 

(n =15) 

P value 

Incidence delirium 

(CAM-ICU)* 

1 (6.6)  3 (20) 0.346 

 Addition of second 

sedative agent*  

 

 

 2 (13.3) 

 

 3 (20) 

 

0.678 

 Dexmedetomidine  NA  1 (33.3) NA 

 Propofol   2 (100) NA NA 

 Lorazepam  0 (0)  2 (66.6) N/A 

Total number of 

Hospital death 

0 (0) 0 (0) 0 

 *Chi square without Yates correction, two tailed P value, 2x2 contingency table 

   

Table V: Demographic variables 

Demographic 

variables 

 Group D 

 ( n = 15)  

 Group P 

 ( n = 15) 

P 

value 

Mean ± SD  

Age (years)  63± 14.1 68 ± 11.2 0.0106 

Weight (kg) 81.38± 12.04 84.23 ±19.35 0.4053 

Height (cm) 174.15± 4.30 171.96 ±10.30 0.2274 

No. patients (%)  

Gender*  

Male  13  14  

0.271 Female  02 01 

ASA status (I/II)*  12/3  11/4 0.333 

*Chi square without Yates correction, one tailed P value, 2x2 contingency table 
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Fig. 1: Pie chart showing total number of major intraabdominal surgeries (n=30) 

 

Discussion 
There are large number of sedative hypnotic agents 

used for providing sedation and analgesia in patients 

undergoing elective mechanical ventilation. On 

searching various literature we found few studies that 

have directly compared dexmedetomidine and propofol 

for sedation efficacy and overall outcomes in patients 

undergoing major intra-abdominal surgery. An 

intensive care environment is very stressful for the 

patient who experience anxiety, pain and sedation. In 

our study we observed patient receiving 

dexmedetomidine-based sedation (7.62 hours) have 

statistically significant reduction (P <0.05) in time total 

duration of mechanical ventilation as compared to 

propofol (11.23 hours). Due to shorter duration of 

mechanical ventilation resulted in decrease incidence of 

ventilator associated pneumonia and delirium. No 

significant difference were observed on comparing 

secondary objective. Around 10 to 20% of patients 

required both sedative agent as well as another long 

acting sedative agent   lorazepam. The study group 

which received more than one agent for sedation have 

worse overall outcome mainly due to increase duration 

of mechanical ventilation. If ICU delirium is present it 

has huge impact on increase in length of stay to ICU as 

well as hospital and overall hospitalization cost.
28-31

 

Some of the
 
recent literature has focused on awareness 

and screening of delirium especially by a healthcare 

providers.
32 

We performed screening for delirium in all 

patients using CAM-ICU method a minimum of one 

time during their total ICU stay. We observed that a 

delirium is present in 3% patients of dexmedetomidine 

receiving and 20% in propofol receiving patients. Our 

study concluded that if both group of patients receiving 

an additional sedation may have worst outcome with 

increased risk of delirium. Some patients are more 

CAM-ICU positive on receiving both dexmedetomidine 

and propofol infusion simultaneously as compared to 

single agent for sedation either dexmedetomidine or 

propofol. Our study showed better improvement of 

patient outcome with lesser dependence on mechanical 

ventilation due to a systematic methods and validated 

sedation protocol 
[5-7]

 In our study we achieved a 

favourable sedation in our study groups because we 

followed regular analysis of sedation protocols, 

protocol  

 

for daily sedation free period, close monitoring of 

hemodynamic parameters and management of all 

adverse events. 

 

Limitations of our study 

No study is without limitations similarly our study 

has a few limitations in the form of very small sample 

size a major limitation , no documentation of RAAS 

score data to our study group as level of sedation may 

be altered in view of prescribing some additional 

medication like opioids and some benzodiazepines and 

lastly patients and surgeon satisfaction score was not 

checked, which may have altered a patient’s level of 

sedation and affected their time on mechanical 

ventilation and other outcomes. 

 

Conclusion 
Our study concluded that in a complex major 

intraabdominal surgeries use of dexmedetomidine as 

compared to propofol infusion has significantly greater 

impact on decreasing  mechanical ventilation duration 

but on comparing incidence of delirium, number of ICU 

or hospital stay (in days) and mortality were statistically 

not significant.    
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