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Abstract
This study designed to evaluate the use remijentan.il followed by pro-pofol or thiopental without muscle relaxants for endotracheal intubation compared to thiopental followed by succinylcholine as a control group for obtaining clinically acceptable intubation conditions and hemodynamic changes. We studied 90 healthy children (ASA I-II), aged three to nine years presenting for elective ENT-surgery. The children were enrolled into three equal groups: Group A received remifentanil 3ug/kg followed by 2.5 mg/kg propofol, Group B received remifentanil 3ug/kg followed by 5 mg/ kg thiopental, and Group C as a control group received 5mg thiopental fol​lowed by succinylcholine 1.5 mg/kg. The tracheal intubating conditions were considered excellent in 30 (100%) of children in Group C, 27 (90%) in Groups A and 24 (80%) in Group B. Mask ventilation done easily in all children and complete jaw relaxation in 93.3% of children in Group A, 86.6% in Group B and 100% in Group C (significant difference between Group B and C P<0.05). All children intubated easily, and slight cord movement in 10% of children in Group A and in 20% in Group B (signifi​cant difference between Group A and C P<0.05 and a highly significant difference between Group B and C P<0.001). 6.66% of children in Group A and 20% in Group B developed slight coughing at intubation (a highly significant difference between Group B and C P<0.001). As regard the MAP changes after induction and intubation in Group C there was signifi​cant difference (P < 0.05) between Group C and B and a very highly sig​nificant difference (P < 0.0001) between group A and C. The heart rate de​creased 14% and 2% in the remifentanil groups A and B respectively (P < 0.05) and remained lower than baseline throughout the study. The heart
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rate increased in group C after induction and intubation and there was significant difference (P < 0.05) between Group C and B while the differ​ence in heart rate was very highly significant difference (P < 0.0001) be​tween group A and C. In summary, the administration of 2.5 rag/kg pro-pofol or 5mg/kg thiopental and 3.0 ug/kg remifentanil provided clinically acceptable conditions for tracheal intubation and stable hemodynamic in children pretreated with atropine. With this combination of drugs, the re​turn of spontaneous ventilation was as rapid as after thiopental/ succinylcholine with acceptable hemodynamic changes. This technique may be advantageous in children with normal airway anatomy undergo​ing elective brief surgical procedures or in cases in which neuromuscular block is contraindicated.
Introduction
Tracheal intubation is usually facilitated by administration of a muscle relaxant to supplement drugs given for the induction of anesthesia Glass et al (1999). There is a trend towards perform​ing more surgery on children on a day-stay basis. Most of the proce​dures are short and, from a surgi​cal point of view, there is seldom need for muscle relaxation. In these circumstances, techniques that allow tracheal intubation without muscle relaxants might be useful. They obviate the need both for succinylcholine with its potential side effects and for non-depolarizing neuromuscular blocking agents with duration of action that may be too long in re-

lation to the length of the proce​dure Fisher (1999).
Coadministration of propofol and a short- or ultra-short-acting opioid has been used to facilitate tracheal intubation in adults and children undergoing elective sur​gery Stevens and Wheatley (1998). This technique obviates the ad​ministration of a neuromuscular blocking drug and is advanta​geous in a variety of clinical situa​tions Klemola and Hiller (2000). Although coadministration of pro​pofol and the short-acting opioid alfentanil provides excellent condi​tions for tracheal intvibation in children, the duration of action of alfentanil may be excessive for ambulatory surgery Robinson et al
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(1998). Remifentanil has as rapid an onset of effect as alfentanil and has the advantage of an ultra short duration of action Glass et al (1999).
Remifentanil is a p-receptor ag​onist with a unique pharmacoki-netic profile. Owing to metabolism by non-specific esterases in blood and tissues, remifentanil is char​acterized by an extremely rapid clearance and offset of effect. Ros-ow (1999). Therefore, in contrast to other opioids, the time of recov​ery is not greatly influenced by the dose (Kapila et al 1995). Moreover, the onset of effect is rapid, and similar to that of alfentanil. Egan et al (1996). Providing an option for intense opioid effect without compromising recovery after short operations, remifentanil might of​fer benefits over alfentanil espe​cially in ambulatory surgery.
Remifentanil effectively attenu​ates the hemodynamic responses to laryngoscopy and tracheal intu​bation Glass et al (1999). Al​though the trachea can be reliably intubated without a neuromuscu-lar block in patients who have re​ceived remifentanil followed by

propofol Klemola and Hiller, (2000), hypotension during the in​duction of anesthesia with propof​ol can occur Purcell-Jones et al (1987). Since 1948, thiopental alone was used to facilitate endo-tracheal intubation Durmus et al (2003). Furthermore, thiopental rather than propofol may provide more favorable intubating condi​tions Hovorkaetal (1991).
This study designed to evaluate the use of remifentanil followed by propofol or thiopental without muscle relaxants for endotracheal intubation compared to thiopental followed by succinylcholine as a control group for obtaining clini​cally acceptable intubation condi​tions and hemodynamic changes.
Patient and Methods
After obtaining approval from the Ethics Committee of the Otola-ryngological department, Benha university hospital Jan. 2005-Feb. 2006 and informed consent from the parents, we studied 90 healthy children (ASA HI), aged three to nine years presenting for elective ENT-surgery. Exclusion criteria were a history of reactive airway disease, intracranial pa-
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thology, neuromuscular disease, use of medications that affect neu​romuscular transmission, and a known or suspected difficult air​way.
In the operating room, intra​venous access was established by inserting a 22-gauge cannula into a vein in the dorsum of the hand. Midazolam 0.03 mg/kg was given intravenously five min​utes before induction of anesthe​sia. Patients received a lactated Ringer's solution 5 ml/kg before induction of anesthesia and were enrolled into three equal groups: Group A received remifentanil 3ug/kg followed by 2.5 propofol, Group B received remifentanil 3pg/kg followed by 5 mg/kg thio-pental, and Group C as a control group received 5mg/kg thiopental followed by succinylcholine 1.5 mg/kg.
After the administration of 0.015mg/kg atropine, remifentanil hydrochloride syringes were pre​pared in a total volume of 10 ml with 0.9% saline. Each vial (ULTI-VA) contains 5 mg of remifentanil base. In the operating room, after a bolus dose of remifentanil that

was administered over 30 s, anes​thesia was induced with propofol or thiopental over 40 s for Group A and B respectively. While thio​pental I V was given over 40 s fol​lowed by succinylcholine l.Smg/ kg in Group C
Once the child became uncon​scious as loss of eyelash reflex, mask ventilation was initiated. Ninety seconds after the adminis​tration of remifentanil or succinyl​choline, laryngoscopy and intuba​tion were attempted by using a Macintosh laryngoscope blade of appropriate size, and an uncuffed orotracheal tube or nasotracheal the internal diameter of which was calculated using the formula, 4.0 + age/ 4mm. Each patient's condi​tion at laryngoscopy and tracheal intubation assessed and scored using these criteria Viby-Mogensen et al (1996): (I) excel​lent: flaccid relaxation of jaw mus​cles, mouth wide open, good cord visualization, cord well separated-abducted, and no (coughing) bucking at intubation; (II) satisfac​tory: mouth easily opened, jaw muscles well relaxed, good cord visualization, slight cord move​ment when touched but abducted,
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Vol. 23 No 3 Sept. 2006 and minimal (coughing) bucking at intubation; (III fair: conditions less favorable, jaw muscles not well relaxed, cord visualization fair but allowing intubation, and (coughing) bucking on intubation; (IV) unsatisfactory: poor relaxation of jaw and resistance to opening mouth, poor cord visualization or none, cord abducted if viewed, su​perior pharyngeal constrictor muscle activity, and patient un​able to be intubated or, if intubat-ed, marked (coughing) bucking and body movement. Anesthesia was maintained with l%-2% iso-tlurane.
Monitors included an automat​ed arterial pressure cuff, ECG, pe​ripheral pulse oximeter (Sp02), and capnometer. Control values of arterial pressure (MAP), heart rate, and Sp02 were obtained after atropine. Thereafter, the measure​ments were performed after anes​thetic induction, and immediately after intubation. Oxygen satura​tion was maintained more than 95% with assisted manual ventila​tion if required. The duration of apnea was recorded. Heart rate, noninvasive arterial blood pres​sure and oxygen saturation were

recorded immediately after the in​duction of anesthesia and at 1-min intervals after tracheal intu​bation for 5 min, at which point the study ended.
Parametric data were analyzed by one-way analysis of variance. Differences among groups were evaluated using Student's un​paired t test. Chi-square test or Fisher's exact test, when appropri​ate, was used for nonparametric data. Bonferroni correction was performed for multiple compari​sons. Significance was defined as P< 0.05.
Results
Patient characteristics were similar in the three groups (Table II). The tracheal intubation condi​tions were considered excellent in 30 (100%) of children in Group C, 27 (90%) in Groups A and 24 (80%) in Group B. Three children (10%) in Group A and (20%) of children in Group B were satisfac​torily intubated. Mask ventilation done easily in all children and complete jaw relaxation in 93.3% of children in Group A, 86.6% in Group B and 100% in Group C (significant difference between
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Group B and C P<0.05) while slight jaw tone present in 6.66% in group A, 13.3% in group B and 0% in Group C. All children intu-bated easily, the vocal cord re​laxed and opened in 90% of chil​dren in Group A, 80% in Group B and in 100% in Group C, slight cord movement in 10% of children in Group A and in 20% in Group B (significant difference between Group A and C (P<0.05) and a highly significant difference be​tween Group B and C (P<0.001J. 6.66% of children in Group A and 20% in Group B developed slight coughing at intubation (a highly significant difference between Group B and C (P<0.001J. All chil​dren were relaxed and no limb movement or manifest signs of op-ioid-induced muscle rigidity at any time.
Baseline MAP and HR values were not significantly different be​tween the three groups. After in​duction of anesthesia and intuba-

tion MAP decreased to 12 % in the Group A and 8 % in Group B significant difference between both Groups (P < 0.05). As re​gard the MAP changes after induc​tion and intubation in Group C there was significant difference (P < 0.05) between Group C and B and a very highly significant dif​ference (P < 0.0001) between group A and C. The heart rate de​creased 14 % and 2% in the remi-fentanil groups A and B respec​tively (P < 0.05) and remained lower than baseline throughout the study.
The heart rate increased in group C after induction and intu​bation and there was significant difference (P < 0.05) between Group C and B while the differ​ence in heart rate a very highly significant difference (P < 0.0001) between group A and C. Peripher​al oxygen saturation remained over 95% in all children through​out the study.
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Table I: Intubating condition score .
	Score

	I

	II

	III

	VI


	Mask ventilation

	easy

	difficult

	impossible

	_


	Jaw relaxation

	complete

	slight tone

	stiff

	rigid


	Laryngoscopy

	easy

	fair

	difficult

	impossible


	Vocal cord position

	open

	moving

	closing

	closed


	Coughing

	none

	slight

	moderate

	severe


	Limb movement

	none

	slight

	moderate

	severe



Table 2: Demographic data
	
	Group A N=30

	Group B
N=30

	Group C
N=30


	Age (vr)

	5.8± 1.8

	5.3± 1.4

	5.5 ± 1.9


	Sex (M/F)

	22/8

	21/9

	23/7


	Weight (kg)

	21.2 = 4.6

	20 ±5.4

	21.6±5.3


	Surgical procedure

	
	
	

	Myringotomy and adenoidectomy

	7

	7

	8


	Adenoidectomy

	4

	5

	4


	adenotonsillectomv

	19

	18

	18



P>0.05 considered non significant
Table 3: Scoring criteria at induction and tracheal intubation .
	
	Group A
N=30

	Group 13
N=30

	Group C
N=30


	Score

	I

	11

	I

	11

	I

	11


	Mask ventilation

	30(100%)

	0

	30(100%)

	0

	30(100%)

	0


	Jaw relaxation

	28 (93.3%)

	2 (6.66%)

	26 (86.6%)

	4 t (13. 33%)

	30(100%)

	0


	Laryngoscopy

	30 (100%)

	0

	30 (100%)

	0

	30 (100%)

	0


	Vocal cord position

	27 t i90%)

	3 (10%)

	24 (80.0%)

	6 1 1 (20.0%)

	30(100%)

	0


	Coughing

	28(93.3%)

	2(6.66%)

	24 (80.0%)

	6 tt (20.0%)

	30(100%)

	0


	No limb movement

	30(100%)

	0

	30(100%)

	0

	30(100%)

	0



           =p > 0.001; Group B                           =p> 0.05 Group A vs Group C
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Table 4 :   Mean arterial pressure (MAP) and heart rate (HR); mean ± standard.
	
	Group A
N=30

	Group B
N=30

	Group C
N=30


	MAP (mmHg)

	
	
	

	Control

	78 ±14

	78 ±12

	79 ±15


	Postinduction

	69 ±10

	72±8*

	78± 15tt


	Postintubation

	69 ±10

	74±6*

	82 ± 14ft


	Heart rate (bpm)

	
	
	

	Control

	104 ±19

	100 ±13

	101 ±22


	Postinduction

	90 ±16

	98 ±10*

	108±2Qit


	Postintubation

	92 ±15

	100 ±10*

	110±18tt



t=f < 0.05; Group C vs Group B ,*=/»< 0.05; Group A vs Group B t=P < 0.0001 Group A v.v Group C
Discussion
Tracheal intubations in chil​dren can be achieved by deep in-halational anesthesia or an intra​venous anesthetic and a muscle relaxant, suxamethonium being widely used despite several side-effects. Studies have shown that oral intubation can be facilitated safely and effectively in children after induction of anesthesia with propofol and alfentanil without a muscle relaxant. Remifentanil is a selective mu-receptor agonist, ul​tra-short acting that is 20-30 times more potent than alfentanil Batraetal(2004).
Results of this study suggested that propofol 2.5 mg/kg or thio-

pental 5 mg/kg administered with remifentanil 3ug/kg provided ex​cellent or satisfactory intubation conditions with acceptable hemo-dynamic responses in healthy, premedicated children with favor​able airway anatomy.
Propofol is superior to barbitu​rates in decreasing muscle tone and abolishing laryngeal respons​es to tracheal intubation or to la​ryngeal mask insertion Stevens et al (1997). The possible develop​ment of severe hypotension is a limiting factor for using propofol Hogue et al (1996), whereas thio-pental may provide more favorable intubation conditions according to a study by Hovorka et al.(1991)
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causing less hemodynamic de​crease. In the present study, the induction of anesthesia with thio-pental 5 mg/kg and remifentanil 3 ug /kg resulted in slight decreases in MAP and HR values than pro-pofol group. Therefore, remifenta​nil in combination with thiopental may be more useful alternative for tracheal intubations without neu-romuscular block.
In the present study, a dose of 2.5 mg/kg propofol was chosen because children require a larger induction dose than adults. More​over, children less than five years of age seem to need a higher dose than older children Aun et al (1992). In the younger children, the increased propofol require​ment seems to be due to pharma-cokinetic differences whereas the volume of the central compart​ment and the systemic clearance were both greater than those re​ported in older children and adults Murat et al (1996). In our study we used 3 ug/kg remifenta​nil provided satisfactory intubat-ing conditions, Stevens and Wheatley (1998) reported that 3-4 ug/kg remifentanil in adult pa​tients provided satisfactory intu-

bating conditions more reliably than 1-2 ug/kg remifentanil com​bined with 2 mg/kg propofol.
Various scoring systems have been used to assess intubating conditions in anesthetized pa​tients. We used a scoring system that is based on mandibular relax​ation, ease of laryngoscopy, posi​tion and movement of the vocal cords, airway reaction, and move​ment of the extremities Viby-Mogensen et al (1996). Each of these variables was scored on a four-point scale, and scores of I and II were considered clinically acceptable. In all patients to whom we assigned I or more scores of II, laryngoscopy was easy, the vocal cords were open, any cough was slight and did not impede passage of the tracheal tube, and any movement of the limbs was confined to the distal extremities. The rate of excellent or good intubating conditions in all children aged three to nine years without the use of muscle relaxants was (90%) after pro​pofol 2.5 mg/kg or (80%) after thi​opental 5mg/kg and remifentanil 3 ug /kg. Hence, the current re​sults are in conformity with other
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reports Hovorka et al.(1991), Ste-vens and Wheatley (1998) and Ba-tra et al (2004) supporting an in​creased use of non-muscle relaxing techniques for endotra-cheal intubation in suitable cases.
The results of this study as re​gard the difference between pro-pofol and thiopental groups coin​cides with the results of McKeating et al (1988) who inves​tigated the depressant effects of induction doses of thiopental and propofol on airway integrity and reactivity. They found that, when no muscle relaxants were given, laryngoscopy was easier to per​form after propofol than after an equipotent dose of thiopental, and the pharyngeal and laryngeal ac​tivity were more depressed after administration of propofol than af​ter thiopental. Using a fibreoptic laryngoscope, Barker et al (1992) assessed vocal cord movement af​ter induction of anesthesia with either propofol or thiopental and observed that vocal cords adduct-ed to a greater extent after induc​tion of anesthesia with thiopental than with propofol.
In addition to acceptable intu-

bation conditions, the usual in​crease in cardiovascular respons​es after tracheal intubation was not observed in remifentanil groups in this study. Glass et al (1999) reported that remifentanil alone as an induction anesthetic with doses of 10 ug/kg produces a 10%-40% reduction in MAP with a mild decrease in HR. In a study by Barclay and Kluger (2000), re​mifentanil 2 ug/kg with target-controlled infusion of propofol at​tenuated the hemodynamic re​sponses to tracheal intubation, whereas the larger doses (4 ug/kg) failed to confer any additional ad​vantage. Glass et al (1999) report​ed that remifentanil more than 1 ug/kg is associated with clinically significant muscle rigidity, in our study no patients manifested signs of Opioid-induced muscle ri​gidity due to co-administration of remifentanil with a hypnotic drug used for induction. Furthermore, the pretreatment with benzodiaze-pines may be effective in prevent​ing Opioid-induced muscle rigidity Sunford et al (1994).
In the present study, the mean reduction in MAP after anesthetic induction using remifentanil 3pg/
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kg by 8-12%, and this result was of a similar magnitude as that re​ported by Robinson et al (1998). In the present study, pretreatment with atropine might have consti​tuted a link for the absence of car​diovascular depression. Without a concurrent anticholinergic agent remifentanil was associated with bradycardia or hypotension, or both, in 30-50% of healthy pa​tients during anesthetic induction and intubation Glass et al (1999). On this basis, we considered the administration of an anticholiner​gic agent necessary, which might have contributed also to the ob​served stability of heart rate in our study in contrast to the results obtained without using an anti​cholinergic agent. In the present study, the cardiovascular intuba​tion response was totally prevent​ed in the groups receiving 3 ug/kg remifentanil. This result is consis​tent with those obtained by Glass et al(l 999).
Additionally, the timing of tra-cheal intubation should coincide with the peak effects of propofol, thiopental and remifentanil to achieve the best possible intubat-ing conditions. The peak effect of

remifentanil is achieved approxi​mately 90 seconds after IV admin​istration Glass et al (1999) and, thus, we performed laryngoscopy at 90 seconds. Because the depth of anesthesia at the time of tra-cheal intubation can influence conditions for tracheal intubation, we standardized the induction technique in our groups.
In summary, the administra​tion of 2.5 mg/kg propofol or 5mg/kg thiopental and 3.0 pg/kg remifentanil provided clinically ac​ceptable conditions for tracheal intubation and stable hemody-namic in children pretreated with atropine. With this combination of drugs, the return of spontaneous ventilation was as rapid as after thiopental/succinylcholine with acceptable hemodynamic changes. This technique may be advanta​geous in children with normal air​way anatomy undergoing elective brief surgical procedures or in cases in which neuromuscular block is contraindicated.
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