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ABSTRACT 

Improvement of the visualization of larynx and successful intubation with Airtraq
®
 optical 

laryngoscope in nine neonates, infants and children with difficult airway  

Iordanidou D, Ntavlis M,  Kachrimanidou P, Tholioti T, Vranas D,  Damianidis E. 

The goal of this observesional study was to evaluate the improvement of the visual view of the la-

rynx in neonates, infants and children with difficult airway using the Airtraq
®
 Optical Laryngosco-

pe, compared with visual views of the first conventional laryngoscopy with Macintosh blade. We 

studied clinical and/or laryngoscopic manifestations of difficult airway and advanced airway mana-

gement of nine consecutive pediatric patients (2 neonates, 5 infants and 2 children) admitted from 

1/1/2011 to 31/08/2012 for elective/emergency surgery or diagnostic procedure under general anes-

thesia. All nine pediatric patients had successful airway management and intubation, using the Air-

traq
®
 Optical Laryngoscope after intubation failure following conventional laryngoscopy. The per-

centage of glottis opening (POGO), the laryngoscopy difficulty level according to Cormack-Lehane 

Grade and the Visual Analogue Scale (VAS) of easiness in recognizing the laryngeal structures im-

proved using of Airtraq
®
 Optical Laryngoscope at 2

nd
 attempt. Airtraq

®
 Optical Laryngoscope could 

be a first-line device for intubation of neonates, infants and children with difficult airway.  

 

 

INTRODUCTION
 

Among many anesthetic skills,tracheal intuba-
 

 

tion is the more important, and failed or pro-  

longed intubation attempts are conducted with 

high morbidity rates
1
. The effect of “difficult 

laryngoscopy and/or intubation” in children is 
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less than in adults, but not insignificant
2
. Al-

though many methods exist for evaluating and 

predicting the difficult airway in adults
3,4

, no 

published studies have assessed the use of any 

of these techniques in  children
5,6

.
 
Assessment 

of the pediatric airway can be based mainly 

on history, such as the presence of congenital 

syndrome or anomaly, and physical examina-

tion, with specific reference to the airway. 

Routine evaluation of the airway in all child-

ren followed by correlation with any airway 

problems occurring during anesthetic manage-

ment helps the practitioner to develop experi-

ence.  

The Airtraq
®

 Optical Laryngoscope (Prodol 

Meditec S.A., Guecho, Vizcaya, Spain) is an 

alternative, disposable, rigid laryngoscope. 

The blade comprises two channels; one chan-

nel locks the tracheal tube and acts as passa-

ge, whilst the other contains a light source and 

series of lenses, prisms and mirrors. The ima-

ge is reflected from the tip of the blade to the 

viewfinder of the scope. So it can enable good 

visualization of the larynx and trachea open-

ing, easily
7
 and without maneuvers or move-

ment of the cervical spine
8
, in cases where 

conventional laryngoscopy with Macintosh 

blade may be rigorous and unsuccessful.  

The availability of pediatric Airtraq
®
 in two 

sizes, infant (for tracheal tubes 2.5-3.5mm ID) 

and child (tracheal tubes 4.0-5.5mm ID) ma-

kes it an alternative device for laryngoscopy 

and intubation in pediatric patients with speci-

fic airway pathology
9
.  

To date, evidence for the safety and efficacy 

of the pediatric Airtraq
®
 is limited to few eva-

luations of pediatric populations with normal 

airway
10,11

, and some case reports regarding 

pediatric patients with difficult airway, due to 

congenital syndromes, such as Treacher-Col-

lins, Goldenhar or Hallermann–Streiff syndro-

me
9,12-19

.All references conclude that pediatric 

Airtraq
®
 is a safe and beneficial device for 

tracheal intubation, and valuable in securing a 

known difficult airway.  If these results can be 

confirmed by prospective studies, Airtraq
®

 

could be a first-line device for intubation of 

neonates, infants and children with difficult 

airway
18

, mainly at places lacking advanced 

airway management devices, such as fibreo-

ptic bronchoscope
19

. 

The  aim of this  study was to evaluate the im-

provement of the visualization of the larynx, 

by the use of Airtraq
®
 in neonates, infants and 

children with difficult airway, compared with 

the visual views of the larynx after conven-

tional laryngoscopy  with Macintosh blade, in 

the same  patients, and to record our observa-

tions  and  acquired experience, by the  use of 

this  device in neonates, infants and children  

with  “anticipated” or “unanticipated” diffi-

cult  airway. 
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MATERIAL AND METHODS 

Between 1/1/2011 and 31/08/2012, we treated  

and recorded nine specific patients, two  neo-

nates (3 and 28 days old), five  infants (1,5-15 

months old), and two children (6 and 7 years 

old), who needed general anesthesia for ele-

ctive/emergency surgery or diagnostic  proce-

dure.  

On preoperative evaluation, all nine pediatric 

patients were haemodynamically stable, with 

oxygen saturation of 96-99% on room air, and 

were classified as ASA Grade I-III, according 

to their physical status. Preoperative airway 

evaluation is in general not possible, because 

of lack of cooperation, but evidence of a pos-

sible difficult airway, in these nine patients, 

was considered by the presence of facial de-

formities, immaturity or respiratory patholo-

gy. After formal description of the anesthetic 

procedure, a written informed consent was 

obtained from parents, as well as an approval 

for the study from the research Ethics Com-

mittee of our Institution. 

All nine patients were assigned to receive a 

routine pediatric induction in anesthesia, fol-

lowed by conventional laryngoscopy. In the 

presence of difficult intubation (Cormack-Le-

hane Grade>2b), our planning was to perform 

a second laryngoscopy with Airtraq
®
. All la-

ryngoscopy/intubation attempts were perform-

ed by the same consultant, with a lot of expe-

rience in the use of Airtraq
®
, to exclude obje-

ctive bias. 

Description of the anesthetic and airway 

management   technique: 

Premedication is generally avoided in neona-

tes and infants, but we also avoided it in the 

two studied children with known syndrome, 

because of the risk of central respiratory de-

pression and sudden airway loss
11,20

. In the o-

perating room, standard monitoring was insti-

tuted and noninvasive blood pressure (NIBP), 

heart rate (HR) and oxygen saturation were 

recorded every 3min
21

. 

After preoxygenation for 3min, we proceeded 

with inhalational induction in anesthesia, with 

sevoflurane 8% in O2 100%, until adequate 

depth of anesthesia was achieved (no eyelash 

reflex/no response to jaw thrust). While pati-

ents were still breathing spontaneously, an in-

travenous access was placed, and propofol 

(2mg/kg), and fentanyl (1mcg/kg) were admi-

nistered. The use of muscle relaxants was a-

voided. After manual ventilation with 100% 

O2 for 2 min, we proceeded with 1
st
 attempt of 

conventional laryngoscopy. The selected tube  

size for neonates and infants was No 2,5-3,5 

cuffed, while for children followed the type 

“age/4+3,5” (cuffed tubes). The selected Air-

traq
®
 size was in accordance with the manufa-

cturer’s instructions
22

. 

We recorded: percentage of glottis opening 

(POGO)
23

, difficulty level in laryngoscopy ac-
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cording to Cormack-Lehane Grade (1-4), ease 

in recognizing laryngeal structures and the fi-

eld of view with VAS score (1:poor-10:excel-

lent), haemodynamic parameters and oxygen 

saturation of all nine patients during procedu-

re, and time taken for the 1
st
 laryngoscopy/ 

/intubation attempt. Time was defined as the 

time from first picking up the laryngoscope 

until leaving down tube and laryngoscope, a-

fter failed attempt. 

In all studied cases we failed intubation at 1
st
 

attempt, so we proceeded to our alternative te-

chnique with Airtraq
®
 after reoxygenating pa-

tients. We recorded again POGO, Cormack-

Lehane Grade, VAS score, haemodynamics 

and oxygen saturation during procedure, and 

time required for the 2
nd

 laryngoscopy/ 

/intubation attempt. Time was now defined as 

the time from picking up Airtraq
®
 until the 

first capnography upstroke following intuba-

tion. We also recorded: successful rates of in 

tubation at 2
nd

 attempt, the need for corrective 

maneuvers using Airtraq
®
, and finally eviden-

ce of injury. Traumatic intubation was defined 

as:i. presence of blood on tracheal tube on ex-

tubation, and ii. hoarse cry/voice. After suc-

cessful intubation we measured specific ana-

tomical features, such as mouth opening, thy-

romental distance and head extension degree, 

to extract some conclusions about their effect 

on difficult intubation in neonates, infants and  

children. 

Statistical analysis was performed with the 

Statistical Package for the Social Sciences 

(SPSS 20, Inc., Chicago IL). Data are express-

ed as mean + SD. Parametric data were com-

pared using pared samples t-test. Statistical 

significance was assumed, if p<0,01. 

 

RESULTS  

Demographic data and clinical findings of the 

nine studied pediatric patients are shown in 

Table  1.  

Table 1. Demographics and Clinical findings  

of  the nine pediatric  patients 

 

M:male, F:Female, BW:Body Weight, NICU: 

Neo-natal Intensive Care Unit  

All nine pediatric patients were successfully 

intubated with Airtraq
®
 at 2nd attempt (the suc-

cesssful rate of intubation with Airtraq
®
 was 

100%).  
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Percentage of glottis opening (POGO),  laryn-

goscopy difficulty level with Cormack-Le-

hane Grading (1-4), VAS of ease in recogni-

zing laryngeal structures, time required for 

both attempts, and presence of traumatic intu-

bation, defined as i. presence of blood on tra-

cheal tube on extubation, ii. hoarse cry or vo-

ice,  are shown in Table 2.  

Table 2. Intubation characteristics and perfor-

mance of conventional laryngoscope and Air-

traq
®
 Optical laryngoscope. 

POGO(%): percentage of glottis  opening, VAS: 

visual analogue score (1=poor, 10=excellent), 

AVG: Average, SD: Standard Deviation. Values 

are mean (SD), median [range] or numbers. 

The  improvement  rate  of  the percentage of 

glottis opening (POGO)  at 2
nd

 laryngoscopy, 

compared to 1
st
 laryngoscopy  attempt,  was  

120%. 

Values of oxygen saturation SpO2, systolic 

blood pressure (SBP) and heart rate (HR) 

after induction in anesthesia, at 1
st
 conventi-

onal laryngoscopy and at 2
nd

 laryngoscopy/ 

intubation with Airtraq
®
 are shown in Table 3. 

 Table 3. Oxygen saturation and  haemodyna-

mic  parameters  after anesthesia  induction 

and  during  the two laryngoscopy/intubation  

attempts in  the nine pediatric  patients. 

SpO2: oxygen saturation, SBP:  Systolic Blood   

Pressure, HR: Heart  rate. AVG: Average, SD: : 

Standard Deviation. Values are mean(SD), 

median [range] or numbers. 

 Conventional 

laryngoscopy 

Airtraq ® 

laryngoscopy 

p  

value 

 

POGO score (%) : 

AVG (SD)                       

RANGE  

 

41.66 (12.5) 

[25 – 60] 

 

93.33 (5) 

[85 – 100] 

 

0.001 

Cormack – Lehane 

Grade  (1a – 4) 2b – 3a 1a – 1b 
 

 

VAS  ease  in  

recognizing 

laryngeal  structures 

and  field of view  

 (1-10) 

3.77 (1.2) 

[2 – 6] 

8.66 (1) 

[7 – 10] 
0.001 

Time  of  

laryngoscopy / 

intubation  (sec) 

52.22 (3.59) 

[48 – 57] 

51.33 (9.27) 

[43 – 51] 
0,17 

Traumatic 

intubation 

i. blood on tracheal 

tube 

ii. hoarse cry / voice 

 

 

- 

- 

 

 

0 

0 

 

 After   

anesthesia 

induction 

Conventional 

laryngoscopy 

Airtraq® 

laryngoscopy 

p  

value 

SpO2 (%) 

AVG (SD)          

RANGE  

 

97.44 (1.01) 

[96 – 99] 

 

93.22 (1.98) 

[90 – 96] 

 
 

< 0.01 

AVG (SD)          

RANGE 

97.44 (1.01) 

[96 – 99] 
 

93.88 (1.53) 

[92 – 97] 
< 0.01 

AVG (SD)          

RANGE 
 

93.22 (1.98) 

[90 – 96] 

93.88 (1.53) 

[92 – 97] 

0.16 

(NS) 

SBP (mmHg)   

AVG (SD)          

RANGE  

 

67.88 (15.84) 

[52 – 97] 

 

78.33 (16.37) 

[67 – 108] 

 
 

< 0.01 

AVG (SD)          

RANGE 

67.88 (15.84) 

[52 – 97] 
 

73.66 (17.42) 

[60 – 106] 
< 0,01 

AVG (SD)          

RANGE 
 

78.33 (16.37) 

[67 – 108] 

73.66 (17.42) 

[60 – 106] 
<0.01 

HR (b/min) 

AVG (SD)          

RANGE      

 

117.55 (14.3) 

[92 – 130] 

 

125.88 (13.69) 

[104 – 141] 

 <0.01 

AVG (SD)          

RANGE 

117.55 (14.3) 

[92 – 130] 
 

123.11 (13.95) 

[99 – 139] 
<0.01 

AVG (SD)          

RANGE 
 

125.88 (13.69) 

[104 – 141] 

123.11 (13.95) 

[99 – 139] 
<0.01 
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Measurements of specific  anatomical  featu-

res, such as body weight and  height,  mouth 

opening, thyromental  distance, head  extensi-

on  degree  of  the  9 pediatric  patients, Inter-

nal Diameter size (ID) of  the nine cuffed  tra-

cheal  tubes, and Cormach-Lehane grade ta-

ken from conventional laryngoscopy  are  

shown  in  Table 4.   

Table 4. Measurements of specific anatomical  

features of  the nine pediatric  patients and 

size of the ID of  the used  tracheal  tubes. 

 

BW: Body Weight, ID: size of the internal dia-

meter of the tracheal tube (mm), C-L: Corma-ck-

Lehane grade (1-4). 

We recorded that in the 3 days old neonate, 

with mouth opening 1.5cm, we had to with-

draw and reposition Airtraq
®

 to  improve its 

place in the mouth and to by-pass the large 

tongue. In the 45 days old infant, with a pro-

found left shift of larynx, we had to turn Air-

traq
®
 to the left towards its vertical axis.  At 

2
nd

 laryngoscopy with Airtraq
®
 we were able 

to recognize some structural peculiarities of 

larynx, such as obstruction of the visual view 

from a large, swelled right arytenoid cartila-

ge, a profound left shift of the larynx, or an e-

piglottis with quadrate shape.   

 

DISSCUSION  

In our study, all nine pediatric patients had a 

difficult airway, a failed intubation at first 

conventional laryngoscopy, and finally a suc-

cessful intubation at second laryngoscopy wi-

th Airtraq
® 

Optical Laryngoscope. Although 

the sample of  the  nine pediatric patients is 

relative small, it is of some value that we col-

lected nine pediatric patients (2 neonates, 5  

infants and 2 children) with a difficult airway, 

who became witnesses of themselves, allowed 

us to evaluate the efficacy of the two laryngo-

scopes (conventional vs Airtraq
®

). Several ca-

se reports confirm the successful intubation 

with Airtraq
®
, in pediatric patients with diffi-

cult airway due to a known congenital syn-

droms or specific pathology
12-16

, but no pu-

blished data exist, evaluating the efficacy of 

Airtraq
®
, compared to conventional laryngo-

scopy, in a difficult pediatric airway situation, 

in a large number of children.   

In our study, duration of laryngoscopy and in-

tubation attempts, with both conventional bla-

de and Airtraq
®
,were equal, on average 51sec. 

A study, comparing Airtraq
®

 with conven-

tional laryngoscopy in infants and children 
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with normal airway
11

, concludes that intubate-

on with Airtraq
®
 took, on average, 20sec lon-

ger than conventional intubation, but times 

ranged from 23sec to 49sec, mainly because 

of lack of experience in the Airtraq
®
 use, and 

differences in the airway anatomy of children 

at different ages. There is an agreement for 

the need of experience in the use of Airtraq
®
, 

despite its low learning curve
24-25

. However, if 

the Airtraq
®
 use is to be of maximum benefits 

in a difficult airway scenario, users must first 

be as familiar as possible. This comes in agre-

ement with our case, where all laryngoscopy 

and intubation attempts were performed by 

the same person, a consultant with experience 

in the management of pediatric airway, mean-

ing familiarization with conventional laryngo-

scopy, and more than hundred intubations wi-

th Airtraq
®
. The longer duration of our la-

ryngoscopy/intubation attempts could be easi-

ly explained by the presence of difficult air-

ways in all nine studied cases. 

Some case reports describe the use of Air-

traq
®
 in difficult pediatric airways and report 

the difficult positioning or misposition of tra-

cheal tubes posterior to the glottis, although 

there was an excellent laryngeal view, result-

ing in longer intubation times
26-28

. There is an 

agreement, that these problems can be resolv-

ed by manipulation of Airtraq
®
, using the 

“backwards and upwards maneuvers”
29

. 

In our study, despite the relatively long durati-

on of intubation, we achieved to intubate all 

nine pediatric patients with difficult airway, 

with use of Airtraq
®
. We recorded, that Air-

traq’s
®

 thin shape allowed us it’s easy positi-

oning in the mouth, even in patients with 

small mouth opening (<1.5cm) and provided 

excellent laryngeal views, without any head 

movement. So, the improvement rate of the 

percenttage of glottis opening (POGO) reach-

ed 120%, while Cormack-Lehane grade im-

proved form 2b-3b to 1a-1b. Consequently, 

VAS scores of ease in recognizing laryngeal 

structures increased to over 100%. Additio-

nally, we were able to recognize structural pe-

culiarities of the larynx, such as a large, swell-

led right arytenoid cartilage, a profound left 

shift of larynx, or an epiglottis with quadrate 

shape. About the easiness in directing the tra-

cheal tube through the glottis, we observed 

that this was only possible, when the device 

was slightly lifted upwards (vertical lift ma-

neuver), so that glottis view was located cen-

tral and on the upper hemisphere, in the view 

finder
30

.  Finally, in two cases, additional ma-

neuvers were needed, to improve Airtraq’s
®

 

place in the mouth. These were either with-

drawing and repositioning Airtraq
®
 under epi-

glottis, converting it to a Miller’s blade la-

ryngoscope, to bypass the large tongue, or 

turning Airtraq
®
 to the left towards its vertical 

axis, in a case of left shift of larynx.   
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Studies about the efficacy of Airtraq
®
 in adult 

populations with difficult airway conclude 

that intubation with Airtraq
®

 is safe, easy in 

its use
7,31

, provides an improved laryngeal vi-

ew
32,33

, with less movement of the spine
34

, 

while reducing the time of intubation at-

tempts, compared with conventional laryngo-

scopy
35

. It is assumed that tracheal tube can 

be easily guided into trachea, because of the 

minimum distance between the exit of chan-

nel and the glottis opening, and the small va-

riation of adult tube sizes, compared to pedia-

trics. Also, there is a greater familiarization 

with adult Airtraq
®
, because it is available for 

longer time. In contrast, pediatric Airtraq
®
 is 

not formally evaluated in children with diffi-

cult airway. Studies are limited in few case re-

ports, concerning airway management of pe-

diatric patients with congenital syndromes, 

and some clinical trials, mostly in healthy po-

pulations with routine airways
9-19

.  

No published studies exist, comparing haemo-

dynamic parameters in pediatric patients, du-

ring intubation with Macintosh laryngoscope 

and Airtraq
®
. Reports in adult  populations 

show only small alterations in heart rate, com-

pared to baseline values, by the use of Air-

traq
®36

, while one study concludes that trache-

al intubation with Airtraq
® 

resulted in mini-

mal but significant increase of heart rate, de-

crease of mean arterial blood pressure,  and  

stable oxygen saturation during the procedu-

re
37

.In our study we compared haemodynamic 

parameters and oxygen saturation after a-

nesthesia induction, during 1
st
 conventional 

laryngoscopy and during 2
nd

 intubation at-

tempt with Airtraq
®
. It shows that systolic a-

rterial blood pressure and heart rate are signi-

ficantly raised at both laryngoscopy/intubati-

on attempts (p< 0,01),  compared to baseline 

values, and that systolic blood pressure and 

heart rate at first conventional laryngoscopy 

are significantly higher than values at 2
nd

 la-

ryngoscopy/intubation with Airtraq
®
 (p<0,01). 

Oxygen saturation is significantly decreased 

at both laryngoscopy attempts, compared to 

baseline saturation (p<0,01), but there is no 

significant difference in oxygen saturation be-

tween the 2 laryngoscopy attempts (p=0,16). 

The safety of new devices is, in general, diffi-

cult to be evaluated, because adverse effects 

are rare and most safety data come mainly 

from clinical use
11

. In this study, the evaluati-

on of airway injury, showed that no  traumatic 

intubation was appeared, in all extubated pati-

ents.  It is of a question whether this study can 

really prove, if a traumatic intubation is cau-

sed either by conventional laryngoscopy or by 

the Airtraq
®
; two laryngoscopy attempts and 

one intubation were performed in each pedia-

tric patient. In any case, in this study there 

was no evidence, that Airtraq
®
 causes more 

trauma than conventional laryngoscopy. 
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Over the last decades the use of fibreoptic 

bronchoscopes has changed the scenario of 

difficult intubation radically, and seems to be 

gold standard in difficult intubations
28,38,39

.
 

However, its use is precluded by high cost 

and the required experience. Airtraq
®
 is a re-

latively new device, which presents a reliable 

alternative for  special  conditions. Several ca-

se series demonstrate the efficacy of Airtraq
®

 

in accomplishing “awake” intubation, in pati-

ents with suspected or known “difficult air-

way”. The built in antifog technology of lens 

makes this device suitable for patients breath-

ing spontaneously, so it may be a useful alter-

native, where other methods have failed or are 

not available
40,41

. More studies are required  

to evaluate the efficacy of Airtraq
®
, for  “awa-

ke” intubation in neonates, infants and child-

ren. However, many authors agree that the 

Airtraq
®
 use offers many modification possi-

bilities, such as combination with gumelastic 

bougie, making it a suitable device in accor-

dance with the underlying airway pathology
18

.
 
 

The management of the “anticipated” difficult 

pediatric airway, namely an airway preopera-

tively assessed and revealed, according to 

specific criteria, to be difficult to manage
42,43

, 

is still a matter of question. In pediatric pati-

ents, these risk criteria reveal mainly from cli-

nical and physical examination. A history of 

congenital disorders and syndromes, or pre-

sence of immaturity, are strongly related with 

difficult airway problems, because of the coe-

xistence of facial deformities. Deformities su-

ch as hypoplasia of mandible or midface, ma-

croglossia or microtia (syndromes such as A-

pert, Crouzon, Goldenhar, Hallermann-Streiff, 

Pierre-Robin, Down, Stevens-Johnson, Trea-

cher-Collins, Hurler, Hunter, SanFilippo, Mor-

quio) are strongly associated with difficult la-

ryngoscopy and intubation
44-46

. Although air-

way examination, including mouth size and o-

pening, tongue size related to pharyngeal stru-

ctures (Mallampati score)
3
 or palate and man-

dible size, is very important, many authors  a-

gree that Mallampati score has no practical u-

se in infants and small children, due to poor  

cooperation
47

, so it cannot predict a poor view 

of glottis during direct laryngoscopy in  pae-

diatric patients. Also, standard thyromental 

and mandibular values does  not  exist  in  pe-

diatrics, due to  the  variability of  age and si-

ze
46

. In our studied patients, we indentified 

several facial deformities, that  could  link to a 

possible  difficult  airway. Not all pediatric 

patients with facial deformities have difficult 

airway, so we had to perform many intubate-

ons, to select paediatric patients with a diffi-

cult laryngoscopy and intubation. We also i-

dentified, that it’s very rigorous to carry out 

airway examination in neonates and infants, 

so we made our  measurements  after intuba-

tion.  
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On the other hand, it is obvious, that we de-

viated from ASA and DAS recommendations 

for the management of an “anticipated diffi-

cult airway”, which is the “awake” intubation 

technique
44

, mainly because of lack of fibero-

ptic bronchoscope in our institution. Piraccini 

et al reported their experience using Airtraq
®
 

in children during humanitarian missions and 

noted that fibreoptic laryngoscope was not al-

ways available in developing countries. They 

concluded that clinicians should be aware of 

other devices, and that pediatric Airtraq
®

 

could solve many of their difficult airway pro-

blems. Thus, pediatric Airtraq
®
 could be a u-

seful solution, when it is impossible to meet 

all the anaesthetic society guidelines
48

. More 

studies are now required, to evaluate the po-

tential use and efficacy of pediatric Airtraq
®
, 

for an “awake intubation” technique. 

 Conclusively, the Airtraq
®
 Optical Laryngo-

scope allowed us to avoid complications asso-

ciated with repeated failed attempts with Ma-

cintosh blade. This device was found suitable 

and easy for tracheal intubation, because it did 

not require forceful elevation of the epiglottis 

or any head movement. Perhaps Airtraq
®
 is an 

excellent choice, as an alternative intubation  

device, for the management of an “anticipa-

ted” difficult  airway, in neonates,  infants  

and  children. It’s use leads to successful intu-

bation, in cases where the Macintosh blade fa-

ils, and where a fiberoptic bronchoscope is 

not available. The easiness and the relative 

low learning curve in its use, together with the 

high improvement rates of the visual views of 

larynx, are encouraging and bring this la-

ryngoscope in the first line of choice, for the 

management of  difficult airway, in neonates, 

infants and children.  

 

 

REFERENCES 

1. Cook T, Woodball N, Freck C. Major 

complications of airway management in 

the UK: results of the Fourth National 

Audit Project of the Royal College of 

Anaesthetics and the Diffi-cult Airway 

Society. Part 1: anaesthesia. BJA 2011; 

;106:617-31. 

2. Frerk CM. Predicting difficult  intu-

bation.  Anaesth 1991; 46:1005-8. 

3. Mallampati SR, Gatt SP, Gugino LD, et al.  

A  clinical  sign  to  predict difficult 

tracheal intubation: a  prospe-ctive  study. 

Can Anaesth Soc J  1985; 32:429-34. 

4. Samsoon GL, Young JR: Difficult tra-

cheal  ibntubation:  a  retrospective  study. 

Anaesth  1987; 42:487-90. 

5. Wheeler M: The difficult pediatric airway. 

In: Hagberg C, ed. Handbook of Difficult 

AirwayManagement, NewYork: Churchill 

Living-stone 2000; 257-300. 

6. Gregory GA, Riazi J: Classification and 

assessment of the difficult pediatric 



The Greek E-Journal of Perioperative Medicine 2013; 11: 60-73     (ISSN 1109-6888) www.anesthesia.gr/ejournal 
Ελληνικό Περιοδικό Περιεγχειρητικής Ιατρικής 2013; 11: 60-73    (ISSN 1109-6888) www.anesthesia.gr/ejournal 

70 

 

©2013  Society of Anesthesiology and Intensive Medicine of Northern Greece  

©2013  Εηαιρεία Αναιζθηζιολογίας και Ενηαηικής Ιαηρικής Βορείοσ Ελλάδος  

 

 

airway. In: Riazi J, ed. The Difficult 

Pediatric Airway,  Philadelphia: WB 

Saunders 1998; 729-41. 

7. Maharaj CH, O’Croinin D, Curley G, et al. 

A comparison of tracheal intubation using 

the Airtraq or the Macintosh  laryngosco-

pe in routine airway management: a 

randomized, controlled clinical trial. 

Anaesth 2006; 61:1093-99. 

8. McElwain J, Laffey JG. Comparison of 

the C-MAC
®
, Airtraq

®
, and Macintosh 

laryngoscopes in  patients  undergoing 

tracheal intubation with cervical spine 

immobilization. BJA 2011; 107:258-64.  

9. Vlatten A, Soder C. Airtraq in a 5-month-

old infant with a difficult airway because 

of Robin Sequence. Ped Anesth 2009; 

19:699-700. 

10. Shimanda N, Hirabayashi Y, Taga N, et al. 

Airtraq optical laryngoscope: clinical 

assessment of its performance in 100 

children. Jap J Anaesthesioly 2011; 

60:168-72. 

11. White MC, Marsh CJ, Beringer RM, et al. 

A randomized, controlled trial comparing 

the Airtraq
TM

 optical laryngoscope with 

conventional laryngoscopy in infants and 

children. Anesth 2012; 67:226–31.   

12. Hirabayashi Y, Seo N. Pediatric Airtraq in 

a patient with Treacher Collins syndrome.   

Ped Anesth 2009; 1: 908-28.   

13. Pean D, Desdoits A, Asehnoune K. 

Airtraq for intubation in Treacher-Collins 

syndrome. Ped Anesth 2009; 19: 698-9. 

14. Khalil  S. Successful intubation of a child 

with Goldenhar syndrome, who previously 

failed intubation, using an Airtraq. Ped 

Anesth 2010;2:204-5. 

15. Krishna HM, Bhagat S, Vinodhadevi V. 

Difficult intubation in an infant with 

Hallermann–Streiff syndrome–easy with 

Airtraq laryngoscope. Ped Anesth 2012; 

22:497-8.   

16. Lejus C. Intubation with an Airtraq of a 7-

year-old child with severe cervical burned 

sequels. Annal Franςais dÁnesthñesie et 

Reanimation 2009; 28:392-400. 

17. Hirabayashi Y, Shimanda N. Airtraq 

optical laryngoscope: initial clinical 

experience in 20 children. J Anesth 2010; 

24:148-9. 

18. Lafrikh A, Didier A, Bordes M, et al.  

Two consecutive intubations using 

neonatal Airtraq in an infant with difficult 

airway. Ann Fr Anesth Reanim. 2010; 

29:245-6. 

19. Piraccini E, Corso RM, et al. Pediatric 

Airtraq for Airway Rescue in a 

Developing World Setting. Minerva  

Anesthesiologica, 2011; 77(6):660-661. 

20. El-Ganzouri AR, McCarthy RJ, Tuman KJ 

et al. Preoperative airway assessment:  

http://www.ncbi.nlm.nih.gov/pubmed?term=Lafrikh%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20117911
http://www.ncbi.nlm.nih.gov/pubmed?term=Didier%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20117911
http://www.ncbi.nlm.nih.gov/pubmed?term=Bordes%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20117911
http://www.ncbi.nlm.nih.gov/pubmed/20117911


The Greek E-Journal of Perioperative Medicine 2013; 11: 60-73     (ISSN 1109-6888) www.anesthesia.gr/ejournal 
Ελληνικό Περιοδικό Περιεγχειρητικής Ιατρικής 2013; 11: 60-73    (ISSN 1109-6888) www.anesthesia.gr/ejournal 

71 

 

©2013  Society of Anesthesiology and Intensive Medicine of Northern Greece  

©2013  Εηαιρεία Αναιζθηζιολογίας και Ενηαηικής Ιαηρικής Βορείοσ Ελλάδος  

 

 

predictive value of a multivariate risk 

index. Anesth  Analg 1996; 82: 1197-204.  

21. Association of Anaesthetists of Great 

Britan and Ireland. Recommendations for 

standards of monitoring during 

anaesthesia, 2007. http://www.aagbi.org/ 

sites/default/files/standardsofmonitoring07

.pdf (accessed 18/08/2011) 

22. www.airtraq.com/ 2012 Prodol Meditec. 

23. Ochroch EA, Hollander JE, Kush S, et al. 

Assessment of laryngeal view: percentage 

of glottic opening score vs Cormack-

Lehane grading. Can J Anesth 1999; 46: 

987-90. 

24. Di Marco P, Scattoni L, Spinaglio A, et al. 

learning curves of the Airtraq and the 

Macintosh laryngoscopes for tracheal 

intubation by novice laryngoscopists: a 

clinical study. Anesth Analg 2011; 

112:122-5. 

25. Maharaj Ch, Costello JF, Higgins BD, et 

al. Learning and performance of tracheal 

intubation by novice personnel: a 

comparison of the Airtraq and macintosh 

laryngoscope. Anaesthesia 2006; 61:671-

77.  

26. Xue FS, Liu HP, Xiong J, et al. A useful 

suggestion to facilitate tracheal intubation 

using the Airtraq laryngoscope in the 

infants with difficult airways. Ped Anesth 

2012; 20:678-9. 

27. Holm-Knudsen R, White J. The Airtraq 

may not be the solution for infants with 

difficult airways. Ped Anesth 2010; 

20:374-5. 

28. Holm-Knudsen R. The difficult pediatric 

airway–a review of new devices for 

indirect laryngoscopy in children younger 

than two years of age. Ped Anesth 2011; 

21:98-103. 

29. Dhonneur G, Adbi W, Amethieu R, et al. 

Optimising tracheal intubation success rate 

using the Airtraq laryngoscope. Anaesth 

2009; 64:315-9. 

30. Liu HP, Xue FS, Liu JH, et al. Facilitating 

tracheal intubation in pediatric patients 

with the Airtraq
®

 optical laryngoscope. 

Can J Anesth 2011; 58: 338-9. 

31. Lange M, Frommer M, Redel A, et al. 

Comparison of the Glidescope and Airtraq 

optical laryngoscopes in patients 

undergoing direct microlaryngoscopy. 

Anaesth  2009; 64:323-8. 

32. Chalkeidis O, Kotsovolis G, Kalakonas A, 

et al. A comparison between the Airtraq 

and Macintosh laryngoscopes for routine 

airway management by experienced 

anaesthesiologists: a randomized clinical 

trial. Acta Anaesthesiolog Taiwan 2010; 

48:15-20. 

33. Lopez-Negrete IL, Salinas Aquirre U, 

CastrilloVillan JV, et al. Comparison of 

the view of the glottis opening through 

http://www.aagbi.org/%20sites/default/files/standardsofmonitoring07.pdf
http://www.aagbi.org/%20sites/default/files/standardsofmonitoring07.pdf
http://www.aagbi.org/%20sites/default/files/standardsofmonitoring07.pdf
http://www.airtraq.com/


The Greek E-Journal of Perioperative Medicine 2013; 11: 60-73     (ISSN 1109-6888) www.anesthesia.gr/ejournal 
Ελληνικό Περιοδικό Περιεγχειρητικής Ιατρικής 2013; 11: 60-73    (ISSN 1109-6888) www.anesthesia.gr/ejournal 

72 

 

©2013  Society of Anesthesiology and Intensive Medicine of Northern Greece  

©2013  Εηαιρεία Αναιζθηζιολογίας και Ενηαηικής Ιαηρικής Βορείοσ Ελλάδος  

 

 

Macintosh and Airtraq laryngoscopes in 

patients undergoing scheduled surgery. 

Revist Espan Anestesiolog y Reanim 2010; 

57:147-52. 

34. Hirabayashi Y, Fujita A, Seo N, et al. A 

comparison of cervical spine movement 

during laryngoscopy using the Airtraq or 

Macintosh laryngoscopes. Anaesth2008; 

68:182-8. 

35. Maharaj CH, Costello JF, Harte BH, et al. 

Evaluation of the Airtraq and Macintosh 

laryngoscopes in patients at increased risk 

for difficult tracheal intubation. Anaesth 

2008, 63:182-8. 

36. Maharaj CH, Costello JF, Harte BH, et al. 

Evaluation of the Airtraq and Macintosh 

laryngoscopes in patients at increased risk 

for difficult tracheal intubation. Anaesth 

2008; 63:182-8. 

37. Schälte G, Scheid U, Rex S, et al. The use 

of the Airtraq
® 

optical laryngoscope for 

routine tracheal intubation in high-risk 

cardio-surgical patients. BMC Research 

Notes 2011; 4:425. 

38. Fulling PD, Roberts JT. Fibreoptic 

Intubation. Internat. Anesthesiol Clin 

2000; 38:189-217.  

39. Fiberoptic Airway Management In: 

Anesthesiology clinics of North America. 

The upper airway and anesthesia 2002; 

20:933-52. 

40. Dimitriou VK, Zogogiannis ID, Liotiri 

DG. Awake tracheal intubation using the 

Airtraq laryngoscope: a case series. Acta 

Anaesthesiol Scand 2009; 53: 964-7. 

41. Gloria A, Melo A, Coutinho C, et al. 

Awake intubation with Airtraq 

laryngoscope in patients with anticipated 

difficult airway. Eur J Anaesthesiol 2008; 

25:19AP5-1. 

42. Gupta S, Sharma R, Jain D. Airway 

Assessment: Predictors of difficult 

airways. Indian J. Anaesth  2005;49: 257-

62. 

43. Henderson JJ, Popat MT, Latto IP, el al. 

Difficult Airway Society guidelines for 

management of the unanticipated difficult 

intubation. Anaesth  2004; 59: 675-94. 

44. Wheeler M, Cote  CJ, Todres  ID. The 

Pediatric Airway. In: Cote-Lerman-Todres. 

A practice of Anesthesia for Infants and 

Children. Saunders Elsevier, 4
th

 Ed, 2013.  

45. Walker R, Ellwood J. The management of 

difficult  intubation in children. Ped Anesth 

2009; 19: 77-87.  

46. Prasad  Y. Anesthesia  Tutorial of the 

Week : 250 – 13/02/2012: The  Difficult 

Pediatric Airway. 

47. Frova G, Guarino A, Petrini F et al. 

Recommendations for  airway  control and  

difficult airway management in pediatric  

patients. Minerva Anesthesiol 2006, 

72:723-37.  



The Greek E-Journal of Perioperative Medicine 2013; 11: 60-73     (ISSN 1109-6888) www.anesthesia.gr/ejournal 
Ελληνικό Περιοδικό Περιεγχειρητικής Ιατρικής 2013; 11: 60-73    (ISSN 1109-6888) www.anesthesia.gr/ejournal 

73 

 

©2013  Society of Anesthesiology and Intensive Medicine of Northern Greece  

©2013  Εηαιρεία Αναιζθηζιολογίας και Ενηαηικής Ιαηρικής Βορείοσ Ελλάδος  

 

 

48. Piraccini E, Corso RM  et al. Pediatric 

Airtraq for Airway Rescue in a Developing 

World Setting. Minerva Anesthesiol 2011; 

77:660-1.   

 

 

 

 

 

 

 

 

 

 

Keywords: Airtraq
®
, Difficult Airway, Neonates, Infants, Children

Corresponding author: 

Iordanidou  Despoina 

49 Konstantinoupoleos Str.,  

546 42, Thessaloniki, Greece 

e-mail: desiord@yahoo.gr  

 

mailto:desiord@yahoo.gr

