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A B S T R A C T  
 

 

Background: Cleft palate repair is associated with hemorrhage and hemodynamic 
changes in children. This study aimed to compare hemodynamic changes during cleft 
palate repair in patients anesthetized with isoflurane-remifentanil versus propofol- 
remifentanil. 
Methods: In this randomized, double blind clinical trial, 100 cleft palate repair 
candidates who aged under three years were allocated to two groups of 50 to receive 
either isoflurane-remifentanil or propofol-remifentanil for maintaining anesthesia. 
Results: The mean systolic and diastolic blood pressure and the mean arterial pressure 
were significantly lower in the propofol-remifentanil group (P<0.001). The mean 
extubation time (P<0.001), time to first analgesic administration (P: 0.04), and recovery 
time (P<0.001) were significantly longer in the isoflurane-remifentanil group. 
Conclusion: Propofol-remifentanil-based anesthesia caused more stable hemodynamic 
state in patients undergoing cleft palate repair. The mean systolic and diastolic blood 
pressure, as well as the mean arterial pressure, was lower with propofol-remifentanil 
administration. Therefore, this combination can lower the risk of intraoperative 
hemorrhage. 
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Introduction 

Cleft palate is a common birth defect characterized    

by the opening of the roof of the mouth into the nose. 

Occurring either alone or in combination with a cleft   

lip, a cleft palate can cause breastfeeding and hearing 

problems, frequent ear infections, and impaired speech. 

The best time for cleft palate repair surgery is between 

nine and 18 months of age (1). 

Cleft  palate  repair  is  a  long  procedure     associated 
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with a high risk of bleeding. Moreover, considering the 

patients’ age, it is of paramount importance to maintain 

hemodynamic stability (1, 2) and minimize bleeding 

through various methods such as controlled hypotension 

using remifentanil (3, 4). Remifentanil is a potent, short- 

acting narcotic (twice as potent as fentanyl) metabolized 

by esterase. The drug is administered at a dosage of  0.1- 

1.0 μg/kg/min in combination with an anesthetic (3). 

Isoflurane and  propofol  are  anesthetic  agents  used  

to maintain anesthesia. Isoflurane is a halogenated 

inhalation anesthetic metabolized by the liver. It exerts  

its effects by interfering with the physiological activities 

of neuronal membranes in the brain (5). Propofol is an 

intravenous anesthetic metabolized by the liver. It acts by 
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Table 1. Baseline patient’s characteristics. 

 Isoflurane-remifentanil group Propofol-remifentanil group  
Variables   P 

 Mean±SD Mean±SD  
Age (Months) 16.8±5.7 17.2±5.9 0.77 

Weight (Kg) 10.5±1.6 10.47±1.8 0.95 

Sex, Male/female, N(%) 20/20 (50) 24/16 (40/60) 0.37 

 

 

 
 

stimulating gamma-aminobutyric acid (GABA) receptors 

and blocking sodium channels (6, 7). 

Numerous studies have evaluated  various  methods  of 

maintaining hemodynamic stability, e.g. anesthesia 

induction using agents such as sevoflurane and propofol, 

using different narcotics during anesthesia, or using 

tranexamic acid to reduce intraoperative bleeding, in 

patients undergoing cleft palate repair (5-8). 

Meanwhile, postoperative pain management and nausea/ 

vomiting reduction are major challenges in pediatric 

surgery (9-11). Since no previous studies have compared 

hemodynamic changes during cleft palate repair in patients 

anesthetized with isoflurane-remifentanil and propofol- 

remifentanil, this research examined hemodynamic 

changes during anesthesia with the above-mentioned 

combinations in children undergoing cleft palate repair. 

 

Methods 
This study was a randomized, double blind comparative 

study without a control group. All procedures were 

conducted at Imam Hossein Children’s Hospital (Isfahan, 

Iran) during 2016-2017. It was approved by the Ethics 

Committee of Isfahan University of Medical Sciences. 

Written informed consent was obtained from all the 

patients, according to the Declaration of Helsinki. 

A total of 100 eligible cleft palate repair candidates 

whose parents consented for their participation were 

recruited. The inclusion criteria were age below three 

years and American Society of Anesthesiologists (ASA) 

Class I physical status (A normal healthy patient). The 

exclusion criteria were prolonged surgery (over three 

hours) and the incidence of any surgical or anesthetic 

complications such as: severe bleeding, shock state, brain 

damage, etc. 

The participants were randomly allocated to two groups 

of 50 individuals using a list of random numbers. After 

premedication with midazolam (0.1 mg/kg) and ketamine 

(1.0 mg/kg), the patients were moved to the operating 

room and anesthesia was induced with atropine (0.02 mg/ 

kg), fentanyl (2 μg/kg), thiopental sodium (5.0 mg/kg), 

and atracurium (0.05 mg/kg). Anesthesia was maintained 

using isoflurane 1% plus remifentanil (0.5 μg/kg/min) in 

the first group and using propofol plus remifentanil   (0.5 

μg/kg/min) in the second. 

The patients’ systolic and diastolic blood pressure 

(SBP and DBP), mean arterial pressure (MAP),  end- 

tidal carbon dioxide (ETCO ), and partial pressure of 

arterial oxygen (PaO ) were recorded before and     every 

15 minutes during the surgery. In the post-anesthesia care 

unit (PACU), the patients’ SBP, DBP, MAP, PaO2, and 

pain intensity were recorded every 15 minutes up to 1 

hour. The pain was measured using the Wong Baker 

Faces Pain Rating Scale (13). The duration of PACU stay, 

determined by the Modified Aldrete Scoring System (14), 

was also recorded. 

An anti-nausea agent (0.1 mg/kg of ondansetron) was 

used when necessary. An analgesic (acetaminophen 

suppository) was also used in the PACU if needed. The 

time to first anti-nausea and analgesic administration, 

along with the prescribed dosages, were recorded. 

All of the data were logged into the SPSS software 

(version 24). Chi-square, independent t-test and Mann 

Whitney tests were used for evaluating the differences 

between both groups and ANOVA test with repeated 

measures was used for comparing the changes in the 

results of each group. Also the number (percent) and 

mean ± standard deviation for both groups were presented 

and the level of significance was set at p < 0.05. 

 

Results 

The analysis showed no significant differences between 

the mean age (P: 0.77) and weight (P: 0.95) of the two 

groups. Moreover, according to chi-square test, the two 

groups were matched in terms of sex distribution (P: 0.37; 

Table 1). 

Analysis results indicated that the two groups had no 

significant differences in the mean SBP before the 

induction of anesthesia (P: 0.17), at the beginning of the 

operation (P: 0.22), and in minutes of 15 (P: 0.66) and 30 

(P: 0.13) of the surgery. At other times during surgery, 

the isoflurane-remifentanil group had significantly higher 

mean SBP compared to the propofol-remifentanil group 

(P < 0.001). There were no significant differences in mean 

SBP between two groups upon entrance to the PACU (P: 

0.41) and at the 15th minute in the PACU (P: 0.09). The 

mean  SBP  was  significantly  higher  in  the    propofol- 
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Table 2. Comparison of the mean arterial blood pressure and heart rate between  groups. 

Mean Arterial blood pressure  Heart Rate  

  

Time 
Isoflurane- 

remifentanil group 

Propofol- 

remifentanil group 

 
P 

Isoflurane- 

remifentanil group 

Propofol- 

remifentanil group 

 
P 

  Mean±SD Mean±SD  Mean±SD Mean±SD  

 

D
u

rin
g

 th
e
 o

p
era

tio
n

 

Before anesthesia 

induction 

 

70±4.9 
 

6.3±69.9 
 

0.78 
 

154.3±11.5 
 

155.5±14.1 
 

0.10 

At the beginning 

of the surgery 

 

67.2±4.4 
 

4.9±66.7 
 

0.57 
 

151.2±11.2 
 

150.8±15.2 
 

<0.001 

15 min 66.5±4.1 4.7±64.7 0.06 162.8±11.1 147.2±14.4 <0.001 

30 min 66.3±4.5 4.1±62.6 <0.001 163.6±10.8 145.5±14.1 <0.001 

45 min 65.8±4.7 3.9±60.9 <0.001 165.2±11.3 144.7±14.5 <0.001 

60 min 65.2±4.8 3.8±59.8 <0.001 165.9±11.6 144.3±14.1 <0.001 

75 min 64.9±4.6 4.1±58.7 <0.001 167.6±11.4 141.8±13.9 <0.001 

90 min 64.6±4.7 4±58.04 <0.001 168.3±11.04 140.5±14 <0.001 

105 min 64.2±4.8 3.9±57.7 <0.001 168.7±10.9 139.6±13.5 <0.001 

120 min 64.1±5.04 3.6±57.1 <0.001 169.4±11 138.8±13.6 <0.001 

 

In
 th

e
 p

o
st-a

n
esth

esia
 ca

re
 u

n
it 

0 min 66.9±4.8 4.7±64.9 0.08 154.6±13.1 133.6±12.1 <0.001 

15 min 66.8±4.3 4±65.6 0.2 153.7±13.6 132.2±12.7 <0.001 

30 min 66.4±4.6 4.3±65.8 0.53 152.3±13.5 131.1±11.2 <0.001 

45 min 66.5±4.7 4.4±66.2 0.83 151.2±13.2 129.4±11.8 <0.001 

 

 

60 min 

 

 

66.2±5.1 

 

 

4.8±66.7 

 

 

0.65 

 

 

149.5±14.5 

 

 

128.9±11.9 

 

 

<0.001 

Min: minutes, SD: standard deviation 

 

 

 

 

remifentanil group than in the isoflurane-remifentanil 

group at minutes of 30 (P: 0.01), 45 (P: 0.008), and 60 

(P: 0.006) in the PACU. 

There  were  no  significant   differences   between   

two groups in the mean DBP before the induction of 

anesthesia, at the beginning of the surgery, and minutes 

45 and 60 in the PACU. However, the two groups had a 

significant difference in the mean DBP in minutes 15-120 

of the surgery and minutes 0, 15, and 30 in the PACU. 

The mean peripheral capillary oxygen saturation (SpO ) 

significantly higher MAP than the propofol-remifentanil 

group at minutes 30-120 of the surgery (P < 0.001; Table 

2). 

The mean heart rates of two groups were not significantly 

different before the induction of anesthesia (P:  0.01). At 

other times, however, the propofol-remifentanil group 

showed a significantly lower heart rate than the 

isoflurane-remifentanil group (P < 0.001; Table 2). 

The mean duration of extubation (P < 0.001), the time 

at which an analgesic was needed in the PACU (P: 0.04), 

and  ETCO of  the  two  groups  were  not  significantly and the recovery duration (P < 0.001) were  significantly 

different at any point of time (Figures 1 and 2). 

The MAP of two groups were not significantly different 

before the induction of anesthesia, at the beginning and 

minute 15 of the surgery, and at any points of time in the 

PACU.  However, the isoflurane-remifentanil group   had 

higher in the isoflurane-remifentanil group than in the 

propofol-remifentanil group. The analysis suggested no 

significant differences in terms of the incidence of nausea 

and vomiting (P: 0.31) and the need for an anti-nausea 

agent (P: 0.18) between two groups. Moreover, the    two 
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Table 3. Comparison of other study variables between groups. 
 

 
 

Variables 

 Isoflurane- 

remifentanil group 

Propofol- 

remifentanil group 

 
 

P 

  Mean±SD Mean±SD  

Mean duration of extubation (minutes)  9.1±1.9 6.7±1.5 <0.001 

The time of the first analgesic administration in the PACU (minutes) 24.3±12.9 14.6±5.4 0.04 

PACU stay (minutes)  63±7.2 53.1±8.5 <0.001 

Frequency of nausea and vomiting, N (%) 3 (7.5) 1 (2.5) 0.31 

Frequency of anti-nausea administration, N (%) 4 (10) 1 (2.5) 0.18 

 

 
Complications in the PACU, N (%) 

Spasm 4 (33.3) 3 (33.3) 1 

Dropped oxygen saturation 3 (25) 2 (22.2) 0.92 

Cough 5 (41.7) 4 (44.4) 0.89 
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Figure 1. Comparison of mean peripheral capillary oxygen saturation (SpO2) at different times between  groups. 

Onset of surgery-     15 min    30 min    45 min    60 min   75 min    90 min   105 min   120 min    onset of    15 min   30 min    45 min  60 min د 
Premedication recovery 

Isoflurane- Propofol- 

remifentanyl remifentanyl 
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Figure 2. Comparison of mean end tidal carbon dioxide (ETCO ) at different times between  groups. 

 

 

 

 
groups had no significant differences in distribution of 

oxygen saturation (P: 0.92) and frequency of cough (P: 

0.89) in the PACU. Two groups were also similar in the 

distribution of spasm in the PACU (Table 3). 

 

Discussion 

The results showed that the use of propofol-remifentanil 

improved hemodynamic stability during  surgery.  In  

fact, as the mean SBP, DBP, and MAP were  lower  

during anesthesia with propofol-remifentanil than during 

anesthesia with isoflurane-remifentanil, the propofol- 

remifentanil combination could decrease the risk of 

bleeding during surgery. Patients receiving propofol- 

remifentanil had lower heart rate than the isoflurane- 

remifentanil during anesthesia and at the PACU. The 

duration of PACU stay was also lower in the propofol- 

remifentanil group than in the isoflurane-remifentanil 

group. 

Steinmetz et al., compared anesthesia with propofol- 

remifentanil and sevoflurane-fentanyl in patients 

undergoing cleft palate repair and observed lower mean 

heart rate, but higher blood pressure in the propofol- 

remifentanil group during anesthesia. The mean duration 

of PACU stay and the amount of opioid consumed after 

surgery were similar in the two groups (3). Gall et al., 

recommended the use of remifentanil as an appropriate 

opioid for pediatric cleft palate surgery (4). 

 
In a study on transsphenoidal surgery, Cafiero et al., 

found  sevoflurane-remifentanil  to  be  associated  with  

a faster recovery compared to propofol-remifentanil. 

Meanwhile, the two groups had no significant differences 

in terms of hemodynamic changes and bleeding during the 

surgery (7). In the present study, however, a combination 

of propofol and remifentanil led to a lower duration of 

PACU stay compared to isoflurane-remifentanil. This 

inconsistency can be justified by the longer metabolism 

of isoflurane compared to that of sevoflurane. 

Topical epinephrine is used for localized infiltration 

and reduction of bleeding during cleft  palate  repair.  

This will, in turn, increase blood pressure  and  heart  

rate. Therefore, Gunnam et al., recommended the use of 

isoflurane instead of sevoflurane and showed that patients 

undergoing anesthesia with sevoflurane had higher blood 

pressure and heart rate during surgery (12). In our study, 

the patients receiving propofol had more stable heart rate 

and blood pressure than those receiving isoflurane. 

In conclusion, propofol-remifentanil-based anesthesia 

provides more stable hemodynamic state in patients 

undergoing cleft palate repair. The mean systolic and 

diastolic blood pressure, as well as the mean arterial 

pressure, was lower with propofol-remifentanil 

administration. Therefore, this combination can lower the 

risk of intraoperative hemorrhage. Furthermore, because 

of the lower mean duration of extubation, and also the 

30 
Onset of surgery 15 min 30 min 45 min 60 min 75 min 

Propofol- 

remifentanyl 

90 min 105 min 120 min 

Isoflurane- 

remifentanyl 
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recovery duration in the propofol-remifentanil group, this 

combination can be a better choice in anesthesia of cleft 

palate repair surgery. 

 

References 

 
1. Melookaran AM, Rao SA, Antony SB, Herrera A. Anesthesia for children 

with craniofacial abnormalities in the developing countries: challenges and 

future directions. J Craniofac Surg 2015;26(4):1069-72. 

2. Machotta A. Anesthetic management of pediatric cleft lip and cleft palate 

repair. Anaesthesist 2005;54(5):455-66. 

3. Steinmetz J, Holm-Knudsen R, Sørensen MK, Eriksen K, Rasmussen LS. 

Hemodynamic differences between propofol-remifentanil and sevoflurane 

anesthesia for repair of cleft lip and palate in infants. Paediatr Anaesth 

2007;17(1(:32-7. 

4. Roulleau P, Gall O, Desjeux L, Dagher C, Murat I. Remifentanil infusion for 

cleft palate surgery in young infants. Paediatr Anaesth 2003;13(8):701-7. 

5. Afonin DV, Afonina NV, Marusev DL, Petrova LL. Modern inhalational 

anesthesia in pediatric maxillofacial surgery. Anesteziol Reanimatol 

2007;(1):7-11 

6. Sneyd JR, Andrews CJ, Tsubokawa T. Comparison of propofol/remifentanil 

and sevoflurane/remifentanil for maintenance of anaesthesia for elective 

intracranial surgery. Br J Anaesth 2005;94(6):778-83. 

7. Cafiero T1, Cavallo LM, Frangiosa A, et al. Clinical comparison of 

remifentanil-sevoflurane     vs.     remifentanil-propofol     for    endoscopic 

endonasal transphenoidal surgery. Eur J Anaesthesiol 2007;24(5):441-6. 

8. Gai CA, Zhu ZR, Hu ZY, Jiang YL. Clinical comparison of sevoflurane  

and propofol anesthesia with propofol and remifentanil anesthesia for 

children with cleft lip and palate repair surgery. Zhonghua Yi Xue Za Zhi. 

2013;93(23):1819-21. 

9. Khalili GR, Shafa A, Yousefi R. comparison of the effects of preemptive 

intravenous and rectal acetaminophen on pain management after inguinal 

herniorrhaphy in children: a placebo-controlled study. Middle East J 

Anaesthesiol 2016;23(5):543-8. 

10. Saryazdi HH, Aghadavoudi O, Shafa A, Masoumi A, Saberian P. A 

comparative study of the analgesic effect of intravenous pethidine vs. 

ketorolac after inguinal hernia surgery in children under general anesthesia. 

Middle East J Anaesthesiol 2016;23(5):527-33. 

11. Sayyed Morteza Heidari, Mojtaba Rahimi, Fater Saeb, Amir Shafa. 

Comparison of the effect of intravenous midazolam, metoclopramide and 

their combination on the treatment of postoperative nausea and vomiting:  

A double blinded randomized clinical trial. Pakistan Journal of Medical 

Sciences 2011;27(4):771-774. 

12. Gunnam PR, Durga P, Gurajala I, Kaluvala PR, Veerabathula P, 

Ramachandran G. Comparison of hemodynamic response to adrenaline 

infiltration in children undergoing cleft palate repair during general 

anesthesia with sevoflurane and isoflurane. J Anaesthesiol Clin Pharmacol 

2016;32(1):12-7. 

13. Drendel AL, Kelly BT, Ali S. Pain assessment for children: overcoming 

challenges and optimizing care. Pediatr Emerg Care 2011;27(8):773-81. 

14. Aldrete JA. The post-anesthesia recovery score revisited. J Clin Anesth. 

1995;7(1):89-91. 


