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INTRODUCTION: 

Endotracheal intubation is the one of important 

steps during the administration of general 

anesthesia. It is more so in pediatric patients, 

especially, if there are associated deformities in and 

around the airway, like cleft lip and palate. 

Insufflations of the trachea for the purpose of ether 

anesthesia was introduced in 1909 in USA and in 

1912 in UK 
(1)

. Later, tracheal intubation became a 

part of the anesthesia practice. It was usually  

performed under deep inhalation anesthesia with 

ether. The same technique was continued with 

halothane and of late sevoflurane is gaining 
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attention, especially in the pediatric anesthesia 

practice. 

Neuromuscular blocking agents which aid tracheal 

intubation were first introduced into the clinical 

practice in 1942 in USA 
(1)

 .The neuromuscular 

blocking agents have made technique of 

endotracheal intubation much easier, but not 

without the risks of subjecting the patient to 

potential risks. Until early 1990, suxamethonium 

was the only drug which was used for facilitating  

tracheal intubation due to its rapid onset and ultra 

short duration of action, but it has many potential 

side effects like myalgia, bradycardia, elevated 

intraocular and intracranial pressures, 

hyperkalaemia, prolonged apnoea, masseter spasm 

and malignant hyperthermia 
(2,3,4)

  .                                                                                                   

 

 

ABSTRACT: 
BACKGROUND: 

Endotracheal intubation is one of important step during the administration of general anesthesia. It is 

more so in pediatric patients with associated deformities like cleft lip and palate. Propofol, with its 

profound depressant effect on the airway reflexes, has a quick and smoother induction. Similarly, 

halothane is least expensive volatile anesthetic, sweaty to inhale and because of its safety profile. 

OBJECTIVE:  
The intubating conditions with the use of intravenous propofol is superior to inhalational halothane with 

oxygen for tracheal intubation without muscle relaxants in children who undergo cleft lip surgery. 

PATIENTS AND METHODS:  

In this prospective randomized study, 50 ASA  I  patients who where aged three to nine months, who 

were scheduled for cleft lips surgeries were included. Both group received halothane 3% by face mask 

with monitors attached [pulse oximeter , ECG ,NIBP ]. I.V line inserted ,first group(propofol group) once 

patients become sleepy &respiration became regular& stop movement they received 2mg/kg propofol 

&E.T.T attempt within 0ne min.2nd group inhalational( halothane Group) until  pupil been central & 

constricted &E.T.T attempted within 5 min.  The intubation conditions were assessed by using Steyn’s 

modification of the Helbo - Hansen intubating conditions score. 

RESULTS:  
The intubating conditions were better in group A than in group B. The group A patients (88%) 

significantly had more clinically acceptable intubating conditions than in group B(52%), (p=0.0015) .             

CONCLUSION:  
The intubating conditions with the use of intravenous propofol 2mg/kg is superior to inhalational 3% 

halothane with oxygen for tracheal intubation without muscle relaxants in children who undergo cleft lip 

surgery. 
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Most of the cardiac arrests were attributed to 

hyperkalaemia in patients with undiagnosed 

muscular dystrophies which were triggered after the 

use of suxamethonium 
(5)

. studied tracheal 

intubation without neuromuscular blockade in 50 

healthy children who where aged 3-9months, who 

underwent  repair cleft deformities ,randomized 

study, in which the children were chosen to either 

the propofol group or the halothane group and they 

concluded  that intubation by using propofol 

without neuromuscular blockade was feasible and 

safe in a majority of the children. 

Non-depolarizing, neuromuscular blocking agents 

are alternative, but are slower in onset and they 

have a prolonged neuromuscular blocked 
(3)

 . And 

also an inability to reverse the paralysis quickly if 

airway management via mask or tracheal intubation 

is not possible 
(2-6)

. The excessive or unnecessary 

neuromuscular blockade contributes to awareness 

under general anesthesia, residual paralysis and 

sometimes even allergic reactions 
(7)

.  

The possibility of  intubating the trachea without 

muscle  relaxants has  been under  evaluation .The  

drug  which is   the  most  favorable one  for this  

purpose is  propofol, due  to  its profound 

depressant effect on the airway reflexes
(8)

 . It 

decreases the pharyngeal and laryngeal activities 

and the muscle tone 
(9)

. Induction with propofol is 

quick and smooth, with rapid awakening and 

orientation during recovery 
(10)

. 

On the other hand, of all the inhalational agents 

which are available, halothane are halogenated 

alkane the carbon-fluoride bonds are responsible 

for its nonflammable and non explosive nature. 

Halothane is the least expensive volatile anesthetic, 

and because of its safety frofile. Conducted a study 

which concluded that for pediatric patients 
(11-20)

 

,the halothane and sevoflurane provided similar 

intubating conditions, but that the higher success 

rate with sevoflurane was advantageous because it 

produced less myocardial depression and 

propensity to increase the heart rate. Sigston PE, 

Jenkins AMC andJackson EA et al 
(14)

. concluded 

that induction  and tracheal intubation by using  

propofol was satisfactory alternative to halothane 

3% for 5 min in children. Study with inhalational 

heart rate and Blood Pressure decreased after the 

induction and they increase after the intubation 

.Blair et al's 
(15)

.                                

PATIENTS AND METHODS: 

This prospective, randomized study conducted at 

Martyr Gazi Al- hariry hospital for  surgical 

specialities in medical city. An informed written  
 

 

consent was obtained from the parents. We studied 

50 children  who  were  aged  three  to nine  

months,(all the patients were class of the American 

society of anesthesia( ASA I) who presented for 

cleft lip, who required tracheal intubation). 

Children who had  a history  of upper  respiratory  

tract infection  in the previous  3  weeks or who  

were  known  to be allergic  to any of the study 

drugs, or in whom a difficult  intubation was 

anticipated, were not included in this study. A 

majority of the children were   accompanied to the 

anaesthetic room by one of the parents. 

Procedure 
On their arrival to the anaesthetic room, a standard, 

non-invasive monitoring was established. The pre-

operative baseline values of the heart rate, blood 

pressure and oxygen saturation were recorded and 

an infusion of crystalloid lactated ringer’s solution 

was started according to the “4-2-1” formula (based 

on the body weight and the hours of fasting). The 

patients were randomly chosen by using an 

envelope method into 2 groups: - Group A 

(Propofol) and Group B (Halothane).Both group 

received halothane  3 % by face mask with 

monitors attached {pulse oximeter , ECG, NIBP }  . 

The Group A patients received 2 mg /kg of 

propofol the the ET intubation was ttempted within 

one min. 

The Group B patients received 3% Halothane via a 

face mask which was connected to the Mapelson F 

breathing circuit after priming the circuit with 3% 

Halothane after the loss of the eyelash reflex, IPPV 

was commenced. Tracheal intubation was 

attempted in all the patients at 5 min. and it was 

performed by using appropriate sized, oral RAE 

tubes. The intubating conditions were assessed by 

using the Steyn’s modification of the Helbo Hansen 

intubating condition scoring system.The intubating 

conditions were considered to be adequate only 

when the scores  were < 2 in all  the categories and  

they  were considered to be unacceptable if the  

score was >2 even in a single category. An 

additional bolus of l mg/kg of propofol was given if 

laryngoscopy was not possible due to coughing or 

excessive movement.  In those patients in whom 

intubation was impossible even after two attempts 

due to any cause, suxamethonium  lmg/kg was 

injected and the intubation was completed. The 

heart rate, blood pressures and oxygen saturation 

were monitored continuously and they were 

recorded as baseline, after propofol / Halothane  

induction..  Any stimulus including surgical stimuli 

was avoided for 10 minutes after the tracheal  
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intubation. Statistical analysis was performed by 

using the Student’s unpaired t-test to analyze the 

time which was  taken for  the  intubation, the 

number  of  attempts  for the  intubation and  the   

hemodynamic parameters  between the two groups 

and the Chi-square test was used to analyze the 

intubating conditions between the two groups. P-

values of less than 0.05 were regarded as 

significant. 

 

 

 

 

Observations 
The intubating conditions were graded by using a 

scoring system which was devised by Steyn’s 

modification of Helbo–Hansen. The ease of 

laryngoscopy, the vocal cord position, coughing, 

jaw relaxation and limb movements were allocated 

a score of 1±4, as has been detailed in [Table/Fig1]. 

The intubating conditions were considered to be 

unacceptable if any category scored greater than 2. 

So that significant differences in ventilation 

between the groups would be detected. 

Table 2-1: Steyn Modification of Helbo – Hansen Intubating Condition. 
 

Laryngoscopy Easy Fair Difficult Impossible 

Vocal Cords Open Moving Closing Closed 

Coughing None Slight Moderate Sever 

Jaw Relaxation Complete Slight Stiff Rigid 

Limb Movements None Slight Moderate Sever 

 

Statistical analysis  

All statistical analysis was done by using Statistical 

package for Social Sciences (SPSS) version 19. The 

data were statistically analyzed depending on the 

nature of the character.  

 Categorical data were presented as Count and 

percentage. Chi-square test of significance was 

used. 

 Quantitative data were presented as mean and 

standard deviation of mean, independent sample 

t-test used for comparison between each two 

groups. 

 

 The lowest level of significance chosen to be 

when the probability (p) was less than or equal to 

0.05 (p≤0.05).  

RESULTS: 

The statistical analysis of age, weight and sex 

distribution was done by using the Student’s 

unpaired-t test. A p-value of more than 0.05 was 

regarded as not significant. Both the groups were 

found to be statistically similar with respect to age, 

weight and sex distribution. 

 

Table 3-1: Distribution of age, weight &sex. 
 

P-value Group B (n=25) Group A (n=25) parameter 

0.856NS 6.04±3.21 5.86±2.34 Age (month) 

0.785NS 7.78±1.54 7.6±1.67 Weight(kg) 

0.544NS 18/7 16/9 Sex(m/f) 

                                       

                                       NS not significant (p>0.05). 

 
 

 

Fig 3-1: Gender type distribution between study groups. 
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The duration of the intubation was not similar in the  

 

 
 

 

groups A and B. The p-value of 0.001 was highly 

significant (Table 3-2). 
 

Table 3-2: Average duration of intubation. 
 

Duration (seconds) 
Study groups 

Inhalation Propofol 

Mean 244.29 46.67 

Maximum 300.00 60.00 

Minimum 180.00 30.00 

Median 240.00 50.00 

Range 120.00 30.00 

Standard Error  13.29 2.52 

Standard Deviation 49.72 9.76 

P value 0.001 
 

The intubating conditions were clinically 

acceptable in 88% of the patients in groupA as  
 

 

compared to 52% in group B, which is highly 

significant (p-value=0.0015) 

Table 3-3: Over all intubating conditions P-value=0.0015. 
 

Group Clinically acceptable Clinically unacceptable 

A 22 3 

B 13 12 
 

(16 %) Children in group A required 2 or 3  

 

attempts for the intubation as compared to (35 %) 

in group B (Table 3-4). 
 

Table 3-4: Number of attempts for intubation. 
 

Group Parameters 
Number of  Attempts for intubation 

1 2 3 Total 

A Count 21 3 1 25 

% of total 84% 12% 4% 100% 

% within group 57% 30% 33% 50% 

B Count 16 7 2 25 

% of total 64% 28% 8% 100% 

% within group 43% 70% 67% 50% 

                              Chi-sequare=[2.609]  P.value =[0.270] 
 

 

The complications of both group like branchospasm 

was significantly lower in group A than in group B 

(p=0.047) and the Apnea was highly significant 

difference between them (p= 0.001). 
Table 3--5: Complication of both groups. 

 

p-value Group B (n=25) Group A (n=25) Parameters 

0.047* 9(36%) 3(12%) Branchospasm 

0.001** 10(40%) 25(100%) Apnea 

                                      * Significant difference (p≤0.05). 

                                      ** Highly significant difference (p≤0.001). 
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(Table 3-6) Inter group comparison of steyn  

modification of Helbo – Hansen intubating 

condition scoring system there  was no significant 

difference in the assessment of laryngoscopy  and 

jaw relaxation (p=0.312) between propofol and 

Halothane. 
 

 

There was significant difference in the assessment 

of vocal cords    (p=0.026) and lime movement 

(p=0.035) between propofol and halothane.  

There was highly significant difference in the 

assessment of coughing (p=0.001) between 

propofol and Halothane (table 3-6). 

 

Table 3-6: Inter group comparison of Steyn modification of Helbo-Hansen intubating condition 

scoring system. 
 

P value Group B Group A parameters 

Laryngoscopy 

0.312NS 
24(96%) 25(100% ) Easy 

1 (4%) 0(0%) Difficult 

Vocal cords 

0.026* 

15(60%) 23(92%) Open 

8(32%) 2(8%) Moving 

2(8%) 0(0%) Closing 

Coughing 

0.001** 

6(24%) 20(80%) None 

4(16%) 2(8%) Slight 

6(24%) 3(12%) Moderate 

9(36%) 0(0%) Severe 

Jaw relaxation 

0.312NS 
24(96%) 25(100%) Complete 

1(4%) 0(0%) Stiff 

Limb movements 

0.035* 

10(40%) 20(80%) None 

8(32%) 3(12%) Slight 

6(24%) 2(8%) Moderate 

1(4%) 0(0%) Severe(jerky) 

         

                                                 NS not significant (p>0.05) 

                                                 Not significant (p>0.05) 

                                                * Significant difference (p≤0.05) 

                                                ** Highly significant difference (p≤0.001) 
 

DISCUSSION: 

The introduction of propofol and Halothane in the 

clinical practice has led researchers to ignore 

neuromuscular blocking agents for tracheal 

intubation. In this study, Propofol offered 

successful intubating conditions in 100% of the 

patients within 60 seconds while Halothane 

provided successful intubating conditions in 80% of 

the patients within 360 seconds. No cough 

experience ratio was higher in propofol receiving 

patients than Halothane receiving patients. Propofol  

offered better intubating conditions than Halothane 

and shortened the anesthesia induction period. 

Propofol is suggested to be the agent of choice for 

intubation without muscle relaxants because of its 

significant myorelaxant properties on pharyngeal 

and laryngeal structures
(2)

.  
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Coghlan et al
 (9) 

compared propofol with or without 

alfentanil in healthy adult patients and found that 

propofol (2.5mg/kg) alone caused a significant 

increase in the HR and the MAP after the 

intubation. The addition of alfentanil (20/ micg/kg) 

produced a slight increase in the MAP and no 

change in the HR. 

From the above studies, it has been found that 

propofol definitely causes reduction in the HR and 

blood pressure following induction and that it 

attenuates the haemodynamic responses to 

laryngoscopy and intubation. The decrease in the 

HR and the blood pressure in our study were due to 

the synergistic effects of fentanyl and propofol. 

Fentanyl blunted the haemodynamic response to 

laryngoscopy and intubation, whereas propofol 

decreased the sympathetic nervous activity. 

In group B, tracheal intubation was accomplished 

only 52% of those children had acceptable 

intubating conditions as compared to 88% in group 

A, which was highly significant.  In group B 

Laryngoscopy was easy in 96% of the children. The 

vocal cords were open in 60% , 24% of the children 

had no cough, Jaw relaxation was complete in 96% 

of the children . Limb movements were absent in 

40% of the children. 

In Thwaites et al 
(11)

 study, all the children could  

successfully be intubated with 8% sevoflurane in 

nitrous oxide and oxygen at 150s. 91% of the  

children demonstrated that 8% sevoflurane with 

nitrous oxide in oxygen could provide acceptable 

intubating conditions at 150s. Blair et al 
(15)

 found 

that 87.5% of the children had acceptable 

intubating conditions, after administering 8% 

sevoflurane in 60% nitrous oxide in oxygen. The 

intubation was attempted at 180mins. Among these, 

45% of the children had excellent intubating 

conditions. The results of this study were similar to 

those of our study. Laryngoscopy, vocal cord 

position, coughing, jaw relaxation and limb 

movements were significantly better in the propofol 

group than in the 8% sevoflurane or 3% Halothane 

group. 

Parmod Kumar Bithal et al 
(13)

found that the time to 

reach the clinical end point for the intubation was 

325.93 ± 44.02s. Acceptable intubating conditions 

were achieved in 81.25% of the patients. One 

patient had moderate coughing. The jaw relaxation 

was complete in all the patients. None had limb 

movements. There was no significant difference in 

the assessment of laryngoscopy and vocal cords 

between halothane and sevoflurane. 

 
 

 

CONCLUSION: 

The intubating conditions with the use of 

intravenous propofol + Halothane combination is 

superior to inhalational 3% halothane with oxygen 

for tracheal intubation without muscle relaxants in 

children who undergo cleft lip surgery. 

REFERENCES: 

1. Woods AW, Allam S. Tracheal intubation 

without the use of neuromuscular blocking 

agents. Br J Anaesth 2005;94:150-58. 

2. Srivastava U, Kumar A, Gandhi NK, Saxena S, 

Agarwal S. Comparison of propofol and 

fentanyl with thiopentone and suxamethonium 

for tracheal intubation in children. Ind J 

Anaesth 2001;45:263-66. 

3. Steyn MP, Quinn AM, Gillespie JA, Miller 

DC, Best CJ, Morton NS. Tracheal intubation 

without neuromuscular block in children. Br J 

Anaesth 1994;72:403-06. 

4. Gupta A, Kaur R, Malhotra R, Kale S. 

Comparative evaluation of different doses of 

propofol, preceded by fentanyl on the 

intubating conditions and the pressor response 

during tracheal intubation without muscle 

relaxants. Paediatric Anaesthe 2006;16:399- 

405. 

5. Robinson AL, Jerwood DC, Stokes MA. 

Routine suxamethonium in children. 

Anaesthesia 1996;51: 874-78. 

6. Scheller MS, Zornow MH, Saidman LJ. 

Tracheal intubation without the use of muscle 

relaxants: a technique by using propofol and 

varying doses of alfentanil. Anesth Analg 

1992;75:788-93. 

7. Donati F. Tracheal intubation: 

unconsciousness, analgesia and muscle 

relaxation. Can J Anaesth 2003; 50:99-103. 

8. A.R. Aitkenhead. Intravenous anaesthetic 

agents, Alan R Aitkenhead. Textbook of  

anaesthesia. (eds) Graham smith 2007;3:41-42. 

9. Coghlan SFE, McDonald PF, Csepregi G. Use 

of alfentanil with propofol for nasotracheal 

intubation without the neuromuscular block. Br 

J Anaesth 1993;70:89-91. 

10. Anil Kumar A, Sanikop CS, Kotur PF. Effect 

of the priming principle on the induction dose 

requirement of propofol- A randomized clinical 

trial. Ind J Anaesth 2006;50:283-87. 

11. Thwaites AJ, Edmends S, Tomlinson AA, 

Kendall JB, Smith I. Double-J blind 

comparisonof sevoflurane vs propofol and 

succinylcholine for tracheal intubation in 

children. Br J Anaesth1999;83: 410-14. 

475 



 

 

 

 

 

 

THE IRAQI POSTGRADUATE MEDICAL JOURNAL                                                                                     VOL.12, NO. 4,2013 
 

COMPARATIVE STUDY BETWEEN PROPOFOL AND HALOTHANE 

 
 

12. Swadia VN, Mamta GP. Comparison of the 

induction and intubation characteristics of 

sevoflurane and halothanein paediatric patients. 

Ind J Anaesth 2001;45: 294-97. 

13. Bithal PK, Soudagar A, Paul M, Bali A. 

Comparison of halothane with sevoflurane 

inhalation in children for tracheal intubation. 

Ind J Anaesth 2000;44:47-54. 

14. Sigston PE, Jenkins AMC, Jackson EA, Sury 

MRJ, Mackersie AM, Hatch DJ. Rapid 

inhalation induction in children: 8% 

sevoflurane compared with 5% halothane. Br J 

Anaesth 1997;78: 362-65. 

15. Blair JM, Hill DA, Bali IM, Fee JPH. Tracheal 

intubating conditions after induction with 

sevoflurane 8% in children. Anaesthesia 

2000;55:774-78. 

16. 1nomata S, Yamashita S, Toyooka H, Yaguchi 

Y, Taguchi M, Sato S. The anaesthesia 

induction time for tracheal intubation by using 

sevoflurane or halothane in children. 

Anaesthesia 1998;53: 440- 45. 

17. O’Brien K, Kumar R, Morton NS. Sevoflurane 

compared with halothane; for tracheal 

intubation in children. Br J Anaesth 

1998;80:452-55. 

18. Katoh T, Nakajima Y, Moriwaki G, Kobayashi 

S, Suzuki A, Iwamoto T. Bito H, Ikeda K. 

Sevoflurane requirements for tracheal 

intubation with and without fentanyl. Br J 

Anaesth 1999;82: 561-65. 

19. Lerman J, Sikich N, Kleinman S, Yentis S. The 

pharmacology of sevoflurane in infants and 

children. Anesthesiology 1994;80:814- 24. 

20. Cros AM, Lopez C, Kandel T, Sztark F. 

Determination of the alveolar concentration of 

sevoflurane for tracheal intubation with 

remifentanil and no muscle relaxants. 

Anaesthesia 2000;55:965-69. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

476 


