
 Life Science Journal 2018;15(8)       http://www.lifesciencesite.com 

 

31 

Efficacy of intravenous sedation by Dexmedetomidine versus Propofol for caudal anesthesia in children 
undergoing lower abdominal surgery 

 
Ibrahim Mahmoud Hassaan, Zeinab Ibrahim Elhossary, Salwa Hassan Waly, Eslam Nabil Nada 

 
Anesthesia and Surgical Intensive Care department, Faculty of Medicine – Zagazig University 

ibrahassaan@gmail.com 
 

Abstract: Background: Caudal anesthesia is an important pediatric regional anesthetic technique, which can be 
used for many operative procedures; it is remarkably safe and relatively easy to learn. Mostly all caudal blocks are 
performed combined with general anesthesia, caudal block in sedated; spontaneously breathing infants and children 
is considered a safe alternative to general anesthesia alone. Methods: A total of 66 children of both sex aged 2-6 
years of American Society of Anesthesiologists grade (ASA) I and II, posted for elective lower abdominal surgery 
were randomly divided in to two groups (n = 33 each) to receive either dexmedetomidine (IV) infusion (loading 1 
μg/kg over 10 min followed by 0.2–0.6 μg/ kg/h) or Propofol (IV) infusion (loading dose 750 μg/kg followed by 
12.5–75 μg/kg/min). All patients in both groups were received premedication atropine IV (0.01-0.02 mg/kg) and 
fentanyl IV (1 μ/kg). Inadequate sedation was defined as difficulty in completing the caudal block procedure 
because of movement of the child. The children who were inadequately sedated were given a single dose of 
midazolam 0.1 mg/kg in both groups intravenously (IV) as rescue doses. Baseline vital parameters: heart rate (HR), 
mean blood pressure (MBP), oxygen saturation (SPO2) and respiratory rate (RR) were recorded during the study. 
Nasal mask was applied, and supplemental oxygen was administrated at 4L/min throughout the procedure. The rate 
of infusion titrated to maintain a sedation score of 3 on University of Michigan Sedation Scale (UMSS) throughout 
the surgery. Patient data, ASA class, surgical procedure, and baseline cardio-respiratory variables were similar 
between groups. Results: Six patients were excluded from the study due to inadequate caudal block. General 
anesthesia had been administered in these six patients. The onset and recovery from sedation were significantly 
earlier with propofol in compare with dexmedetomidine, the requirement for rescue drug (midazolam) was higher in 
Propofol group. Heart rate decreased significantly in Group I (dexmedetomidine) while mean arterial pressure 
decreased significantly in Group II (propofol). Conclusions: Dexmedetomidine provided adequate sedation in most 
of the children aged 2– 6 years without hemodynamic or respiratory effects during caudal anesthesia in children 
undergoing lower abdominal surgery.  
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1. Introduction 

Caudal anesthesia is an important pediatric 
regional anesthetic technique, which can be used for 
many operative procedures; it is remarkably safe and 
relatively easy to learn. It is the most commonly 
performed regional anesthetic procedure in infants and 
children undergoing inguinal, anorectal, lower 
abdominal and lower extremity surgery procedures 
[1,2]. 

Mostly all caudal blocks are performed combined 
with general anesthesia, caudal block in sedated, 
spontaneously breathing infants and children is 
considered a safe alternative to general anesthesia 
alone. Only few studies have been published on caudal 
anesthesia as a sole anesthetic technique [3]. 

The ideal pediatric sedative drug should maintain 
a patient’s ventilation, provide hemodynamic stability, 
patient immobility, and allow easy drug titration. It 

should also ensure rapid anesthetic induction and 
recovery while producing minimal side effects such as 
nausea, vomiting, dysphoria, [4]. 

Dexmedetomidine has a mechanism of action 
distinctively different from other anesthetics and 
sedatives. It is a highly selective α2-agonist, which 
acts on α2-adrenergic receptors in the locus coeruleus, 
providing relatively fast onset of sedation resembling 
natural sleep, with minimal respiratory depression. 
Dexmedetomidine has no known active or toxic 
metabolites and has been used safely in children and 
also in preterm neonates, even at very high doses [5]. 

On the other hand, Propofol (2,6-
disopropylphenol) is a short acting, intravenous (IV) 
administered hypnotic agent. Bolus Propofol is used 
for short procedural sedation, whereas a continuous 
infusion may be employed for prolonged, motionless 
sedation. It should be used in adjunct with other 
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medications such as fentanyl or ketamine for painful 
procedures because Propofol has no analgesic effect. 
Propofol is a global central nervous system depressant. 
It potentiates GABA receptor activity, inhibits NMDA 
receptors, and modulates calcium influx through slow 
calcium ion channels [6]. 

Propofol has been the gold standard of 
intraoperative sedation due to its rapid onset and offset 
of action and easy titration when it used as continous 
infusion, but its major disadvantage is the depressant 
action on the patient’s hemodynamics and respiration 
[7]. 

The aim of this study is to compare between the 
efficacy of dexmedetomidine and Propofol as a 
sedative agent before caudal anesthesia in children 
undergoing lower abdominal surgery. 
 
2. Patients and Methods 

After institutional review board (IRB) approval 
and written patients parents’ consent, 66 pediatric 
patients with age range between 2- 6 years of both 
sexes with Physical status of ASA I or II undergoing 
elective lower abdominal surgery not exceeding more 
than 2 hours and scheduled to receive caudal block 
under sedation. The study was done in Zagazig 
University Hospitals between October 2017 to March 
2018. Patients with known history of allergy to study 
drugs, difficult airway, BMI <5% or >95% of ideal 

body weight, infection or spinal abnormality, bleeding 
diatheses or cardiorespiratory diseases were excluded. 

Patients were divided randomly using computer 
generated randomization table into two groups each of 
33 patients according to the drug given for sedation. 
For all children, topical anesthesia with 2.5% lidocaine 
and prilocaine 2.5% (EMLA cream) was obtained in 
the sacral region and non-dominant hand 1 hr pre-
operative. Venous access was secured on the non-
dominant hand of every patient using 22 G cannula. 
All patients received Ringer’s lactate at an infusion 
rate of 10 ml/ kg/h. All patients received atropine IV 
(0.01-0.02 mg/kg) and fentanyl IV (1 microgram/kg ). 
A solution of dexmedetomidine (Precedex, Abbott 
laboratories, Lake Forest, IL60045, USA), was 
prepared as follows: l ml (100 μ) was added to 49 ml 
of normal saline to reach a concentration of 2 μ/ml. 
Another solution of Propofol 50 ml 1% was loaded 
undiluted in a 50 ml syringe. Dexmedetomidine group 
(Group I) received dexmedetomidine IV infusion 
(loading dose 1 μg/kg over 10 min followed by 0.2–
0.6 μg/ kg/h). Propofol group (Group II), children 
received Propofol IV infusion (loading dose 750 μg/kg 
followed by 12.5–75 μg/kg/min). For all patients, 
nasal mask of O2 100% was applied, and supplemental 
oxygen was administrated at 4L/min throughout the 
procedure. University of Michigan Sedation Scale 
(UMSS) table 1 was used to assist the level of sedation 
in both groups [8]. 

 
 

Table (1) University of Michigan Sedation Scale (UMSS) 
Score  Characteristics 
0  Awake and alert 
1  Minimally sedated: tired/sleepy, appropriate response to verbal conversation and/or sound 
2  Moderately sedated: somnolent/sleeping, easily aroused with light tactile stimulation 
 or a simple verbal command  
3  Deeply sedated: deep sleep, arousable only with significant physical.stimulation  
4  Unarousable 

 
 
The rate of infusion of either dexmedetomidine 

or propofol infusions was titrated to maintain a 
sedation score of 3 according to University of 
Michigan Sedation Scale (UMSS). Patient was 
considered to be ready for caudal block when the level 
of sedation reached score 3 on (UMSS). In case of 
inadequate sedation (UMSS score ˂3), IV midazolam 
0.1 mg/kg was administered slowly to induce adequate 
sedation to complete the procedure and doses was 
recorded. In case of movement of patient during the 
operation, additive dose of midazolam administered 
(IV) and doses were recorded. 

Caudal block: when the targeted level of sedation 
was reached, the patient was placed in the lateral 

position with both hips flexed, and the sacral hiatus 
was palpated. After sterile skin preparation, a short 22 
gauge cannula was advanced at a 45° angle cephalad 
until a pop was felt as the needle pierces the 
sacrococcygeal ligament. The angle of the cannula 
was then flattened, the stylet was withdrawn and the 
cannula was advanced into the caudal space. Gentle 
aspiration was done to exclude blood or CSF. Local 
anesthetic using bupivacaine 0.25% 1 ml/kg was 
injected slowly, then the area of injection was covered. 
The patient was turned supine immediately after 
caudal block. The Successful neural blockade was 
assessed 10-15 min after caudal injection of local 
anesthetic and the block assumed successful when 
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some degree of motor paralysis in the legs was 
detectable and no reaction to skin prick in the relevant 
dermatomes occurred. In case of failed block, general 
anesthesia with endotracheal intubation was planned, 
and patients were excluded from the study. 

Baseline data regarding mean arterial blood 
pressure (MAP), heart rate (HR), oxygen saturation 
(SPO2), and respiratory rate (RR) were recorded and 
monitored continuously every 10 min interval starting 
just before the beginning of sedation process (by 
giving either dexmedetomidine or Propofol in group I 
or group II respectively) till the end of the surgery. 
Any adverse effect such as hypotension, bradycardia, 
nausea, and vomiting was also noted. 

At the end of the surgery, dexmedetomidine or 
propofol was discontinued. The onset of sedation time 
was defined as the period of time between the 
beginning of study drug infusion and reaching reach 
score 3 on (UMSS). Recovery time was the time 
between discontinuation of drug infusion and reaching 
score 0 on (UMSS). Side effects (e.g., nausea, 
vomiting, respiratory depression) occurring during 
and/or after sedation were recorded. 

 
3. Statistical analysis 

Data analysis was performed using the software 
SPSS (Statistical Package for the Social Sciences) 
version 20. Quantitative variables were described 
using their means and standard deviations. Categorical 
variables were described using their absolute 
frequencies. Kolmogorov-Smirnov (distribution-type) 
and Levene (homogeneity of variances) tests were 
used to verify assumptions for use in parametric tests. 
To compare means, independent sample t test was 
used when appropriate. Nonparametric test (Mann 

Whitney) was used to compare means when data was 
not normally distributed and to compare medians in 
categorical data. The level statistical significance was 
set at 5% (P<0.05). 
 
4. Results  

Patient data and type of operation in the current 
study showed that there were statistically non-
significant differences between both study groups 
regarding age, weight a, sex and type of operation as 
shown in table (2). Six patients (3 cases from each 
group). were excluded from the study due to 
inadequate caudal block. General anesthesia had been 
administered in these six patients.  

 
In adequate sedation  

Inadequate sedation was observed in all children 
in Propofol group (n=30) and supplementary bolus 
dose of midazolam (0.1mg/kg) was needed to prevent 
movement of patients during caudal block procedure. 
In contrast, the dexmedetomidine group there was no 
need for any supplementary doses of midazolam. 
During intraoperative procedure no patient showed 
movement in both groups and there were no need for 
supplementary doses of midazolam.  

Propofol group (group II) showed more rapid 
onset of sedation (highly significant) as compared to 
dexmedetomidine group (group I). Duration of 
infusion of both drugs during operation was 
comparable in both groups with no significant 
differences. Regarding the duration of recovery, 
Propofol group (groupII) showed shorter duration 
(highly significant) as compared to dexmedetomidine 
group (group I) as shown in table (3). 

 
 
 

Table (2) Patient data of studied cases: 

Significant Group (II) (n=30) Group (I)  (n=30) 
Patient characteristic, 
Procedure  

NS 
 
3.92±1.38 

 
4.09±1.33 

Age (y)  
mean±SD 

NS 
 
16.15±2.56 

 
16.42±2.41 

Weight (Kg) 
mean±SD 

NS 25/5 20 /10 Sex (male to female) 

NS 

 
19 
5 
6 

 
25 
2 
3 

Type of operation: 
-Inguinal hernia 
- Hypospadias  
-Orchidopexy 
Data are expressed as mean±SD. Group I (=dexmedetomidine group). 
Group II (=propofol group), n=number of cases P >0.05= significant and N/S=non-significant. 
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Table (3) operative data of studied cases 

 Group (I) Group (II)  P value 
Onset of sedation: 
mean±SD 

 
15.06±1.9 

 
10.0±1 

 
<0.001 

Duration of study drug infusion (min): 
mean±SD 

39.0±7.97 40.17±11.9 NS 

Duration of operation: 
mean±SD 

20.77±8.09 
 

25.1±11.89 
 

NS 

Duration of recovery: 
mean±SD 

40.0±3.65 21.24±3 <0.001 

Data are expressed as mean± SD. 
P > 0.05 is significant. NS= non-significant. 

 
 
There were statistically significant differences 

between both groups regarding mean blood pressure. 
Propofol group (group II) showed statically lower 
MAP compared to dexmedetomidine group (group I) 

at the following times of surgeries (after 30,40,50,60 
and 70 min from the time of beginning of sedation as 
shown in figure (1). 

 

 
Figure (1) line gram showing change in mean blood pressure in study groups 

 
 
There were statistically significant differences 

between both groups regarding mean heart rate (HR). 
Dexmedetomidine group (group I) showed statically 
lower (HR) compared to Propofol group (group II) at 

the following times of surgeries (after 10,20,30, 40 
and 50 min from the time of beginning of sedation as 
shown in figure (2). 
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Figure (2) line graph showing change in Pulse in study groups 

 
In spite of the significant differences between the 

two groups regarding MAP and HR during the 
different times of the study, none of these changes 
required medical resuscitation (the decrease in MAP 
and HR ˂ 20% of basal level in both groups). Thereby, 
theses changes in MAP and HR in both groups were 
not considered as complication.  

There were statistically non-significant 
differences between both groups regarding respiratory 
rate (RR) and Peripheral oxygen saturation (Spo2) from 
the time of beginning of sedation as shown in figure 
(3). 

 

 
Figure (3) line graph showing change in respiratory rate in study groups 

 
4. Discussion 

The aim of the present study was to compare the 
efficacy of intravenous sedation by Dexmedetomidine 
versus propofol for caudal anesthesia in children 
undergoing lower abdominal surgery. The results 
obtained in the current study showed that. 

These dose of dexmedetomidine (1μg/ kg as 
loading followed by 0.2– 0.6 μg/ kg/ h as 
maintenance) was enough to sedate child. That doses 

used in the current study are similar to doses used in 
Previous studies Hall et al. [9] and Tobias et al. [10] 
and had provided effective sedation.  

Regarding propofol doses as (750 μg /kg as 
loading followed by 12.5–75 μg/kg/min as 
maintenance ). patients in the current study did not 
reach the targeted level of sedation (score of 3 
UMMS) at time of induction of sedation and all the 
patients in Propofol group (group II) need 



 Life Science Journal 2018;15(8)       http://www.lifesciencesite.com 

 

36 

supplementary bolus doses of midazolam (0.1mg/kg) 
to reach the targeted level of sedation. 

Regard of time of onset of sedation in Propofol 
group which was around 10 min in this study results, 
this results was similar with study results by Khurana 
et al. [11]. 

Hasan et al. [12] study results showed the 
propofol’s onset was shorter than the current study 
results.  

Regard of Propofol time of recovery Bloomfield 
et al. [13] showed similar results to the current study. 

Also in this current study results correlate with 
Hasan et al. [12] that showed recovery time of 
Propofol around 20 min, when Propofol used for Deep 
sedation for children undergoing ambulatory magnetic 
resonance imaging of the brain. 

Arian et al. [14] reported onset sedation 
induction around 25 min and a recovery time around 
34 min with dexmedetomidine. In the current study, 
the onset were around 15 min and the recovery time 
was around 40 min. this might be attributed to the 
difference in age groups as Arian studied adult while 
the current study was applied on children. Moreover, 
patients in the current study were given fentanyl 
(1μ/kg) as premedication. 

Koroglu et al. [15] showed that recovery time 
from dexmedetomidine around 19 min in children 
undergoing magnetic resonance imaging examination, 
which made that results not in correlate to this current 
study results. 

Dexmedetomidine is known to decrease 
sympathetic outflow and circulating catecholamine 
levels and would therefore be expected to cause 
decreases of MAP. In this current study, there was 
decrease in mean arterial pressure (MAP) but less than 
that in propofol group (group II) 

Ebert et al. [16] found that intravenous boluses of 
dexmedetomidine show decreases in BP after small 
boluses (0.25–1 μg/kg). Also Talke et al. [17] found 
that Perioperative use of α2 agonists is associated with 
hypotension, that results correlate current study 
results. 

Previous study by Kumar et al. [18] showed that 
the MAP in Dexmedetomidine Group remained 
somewhat constant till the end of surgery during 
Sedation in Brachial Plexus Block, the Kumar study 
results were not correlate in this current study results 
which showed decrease in MAP during the procedure. 

It has been reported that Patients who were 
administered Propofol experienced a decrease in 
MAP. The fall in MAP could be due to the powerful 
inhibitory effect on the sympathetic outflow Propofol 
has Shah et al. [19], These results was similar to 
current study. In Propofol group, infusion cause more 
decrease in MAP in compare with Dexmedetomidine 
group. 

Arain et al. [14] also reported that MAP was 
significantly reduced when propofol used during the 
intraoperative period and the reduction was 
significantly less in patients receiving 
dexmedetomidine.  

In contrary to this current study, the results of 
Usher et al. [20] Cardiovascular stability was 
demonstrated by no change in systolic blood pressure 
when Propofol used as total intravenous anesthesia for 
MRI in children. 

Heart rate (HR) was significantly lower of 
baseline in Group I (dexmedetomidine) 13% when 
compared to Group II (propofol) 6% at 40 minutes. 
This might be due to the sympatholytic and vagal 
mimetic effect of dexmedetomidine. The results are 
similar to the studies done by Mahmoud et al. and 
Mason et al. [21, 22]. 

Also this current study results agreement with De 
Jonge et al. [23], which study the Participation of 
Cardiac Presynaptic ~2-Adrenoceptors in the 
bradycardiac effects of Clonidine and Analogues. 

As regard changes in heart rate (HR) during 
sedation in propofol group, in this current study 
propofol group (II) showed decrease in heart rate 
(HR), but less than which occurred in 
dexmedetomidine group (I). 

The results of this study also in correlation with 

Khurana et al. [11] who found propofol group showed 
more decrease in heart rate in compare with in 
midazolam group during sedation in regional 
anesthesia. 

Regarding respiratory rate (RR) changes in this 
current study, there was clinically insignificant 
changes occurred in RR with dexmedetomidine. 

The unique feature of dexmedetomidine is deep 
sedation without respiratory compromise. Satisfactory 
results have been found when dexmedetomidine has 
been used for sedation during regional and local 
anesthesia in the studies by Mason et al. and Manne et 
al. [24,25], the results in the current study were 
consistent with these studies. 

Also Some authors have reported that 
dexmedetomidine did not affect RR, Spo2, and ETco2 

Hall et al., Al-Mustafa et al. and Venn et al. [9,26,27]. 
Few reports describe the incidents of respiratory 

depression during infusions of propofol for sedation 
Lee et al. [28] However, In the present study, there 
were clinically insignificant decrease in RR during 
propofol infusion.  

Also the current study results had similar results 
by Ebert et al. and Venn et al. [16,27] which found no 
significant differences in respiratory rate with 
intravenous administration of dexmedetomidine. 

Regard changes in peripheral SpO2 levels, there 
was no difference in peripheral SpO2 levels in both the 
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groups in the intraoperative period. The SpaO2 values 
in all the patients in both the groups were above 95%.  

In this current study, there were no significant 
side effects after dexmedetomidine and hemodynamic 
changes were generally mild and self-limited. Also, 
there were No side effects such as nausea, vomiting, or 
dysphoria were observed in either group during or 
after sedation. 
 
Conclusion 

In conclusion, Propofol had more rapid onset and 
recovery of sedation, as compared to 
Dexmedetomidine group, also the dose in Propofol 
group need supplementary bolus dose of midazolam to 
reach the target level of sedation; however, no need 
for midazolam in Dexmedetomidine group. So in spite 
of delay onset and offset of Dexmedetomidine, it may 
offer more favorable conditions as a sole than propofol 
during sedation for caudal block in children 
undergoing lower abdominal surgery.  
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