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The adult B ullard 
laryngoscope in 
paediatric patients 

Purpose: The adult Bullard laryngoscope (BL) is effective in managing both normal and abnormal airways. 
Although its name implies use in the adult population, its size does not preclude its use in paediatric patients. Thus 
we evaluated whether the adult BL could be used in the paediatric population and whether its efficacy was relat- 
ed to age, weight, or height. 

Methods: F ~  consecutive patients, between the ages of I and I 0 years and scheduled for general anaesthe- 
sia, were examined. Exclusion criteria included obvious craniofacial abnormalities or indications for rapid sequence 
intubation. All patients had intravenous access secured before laryngoscopy. The laryngeal view, attempts at intu- 
bation, time to intubation and the reason for any difBculty w ~  intubation were recorded. Correlation was then 
sought relating attempts and time to intubation with age, weight and height. 

Results: Mean time to intubation was 38 _ 13 sec. Multiple attempts occurred most frequently because of right 
aryepiglottic fold contact or anterior vocal cord contact. The latter appears to be unique to the adult BL use in 
the paediatric population. No relationship was found between the time to intubation and age, height, or weight. 
Four tracheas, all in patients <38 mo, could not be intubated with the BL alter four attempts. 

Conclusion: The adult BL appears to be an effective alternative tool in the management of the normal paedi- 
attic airway. 

Objcct i f :  Le laryngoscope de Bullard (LB) pour adulte permet d'aborder avec efficacitE les voies a~riennes nor- 
males et anormales. Bien que son nora soit associE aux adultes, sa faille n'exclut pas son usage i~diatrique. Nous 
avons donc dEterminE si le LB adulte pouvait (~tre utilisE chez les enfants et si son efficaci~E d~penclait de I'~ge, du 
poids ou de la taille du sujet. 

M6thodes : Cinquante patients ~gEs de I A I0 ans et programm6s successivement pour une anesthEsie 
g6n~rale ont partidp~ A l'&ude. Les crit6res d'exclusion comprenaient les malformations craniofaciales 6videntes 
ou les indications usuelles d'une intubation A s6quence rapide. La laryngoscopie 6tait toujours pr~c6d6e de I'ins- 
tallation d'un acc6s veineux. La visualisation du larynx, le nombre de tentatives, la dur6e de rintubafion et les caus- 
es de d~cult~ ont ErE enregistr6es. On a recherche la corr~ation entre les tentatives et la durEe de I'intubation, 
d'une part, et I'gge, le poids et la ~lle, d'autre part. 

Bahmltats : La dur~e moyenne de I'intubation &air de 38 -+ 13 s. Les tentatives multiples survenalent le plus 
souvent pane que la lame butait sur le repli ary~piglottique dro~ ou sur les cordes vocales antErieures. Cette 
demi6re constatation semble unique au LB adulte utilis6 en p~ia~e. II n'y avait pas de relation entre la dur~ 
de I'intubation et I'~ge, le poids ou la tallle du sujet. Quatre patients de moins de 38 mois n'ont pu ~tre intub6s 
apr6s quatre tenta'dves. 

Conclusion : Le LB adulte permet d'aborder les voies a~riennes de renfant normal avec efficacitE. 
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T 
HE Bullard laryngoscope (BL) is an effec- 
tive alternative tool in securing both nor- 
mal and abnormal airways) -s Presently, the 
manufacturer (Circon ACMI, Stamford, 

CT) produces three sizes of  scopes: paediatric (new- 
born to two years): paediatric long (newborn to 10 
yr): and adult. The adult BL has the following dimen- 
sions: width: 2.5 cm; blade thickness: 0.64 cm; and 
internal radius of  curvature: 1.32 in. The paediatric 
BL has the following dimensions: width: 1.3 cm; 
blade thickness: 0.64 cm; and internal radius of  curva- 
ture: 0.74 in. The initial design specifications of  the 
BL (paediatric and adult) were derived from man- 
nequin studies with minor alterations following field 
trials? Recommendations regarding the appropriate 
size scope for a particular age group have not been 
examined experimentally. Therefore, we attempted to 
define whether the adult model is effective in the man- 
agement of  the paediatric airway and also whether 
there is a lower age limit to its effectiveness. 

Methods 
Following institutional review board approval, 50 
consecutive paediatric patients scheduled for elective 
general anaesthesia requiring tracheal intubation were 
evaluated. Exclusion criteria included indication for 
rapid sequence induction and obvious cra~fiofacial 
abnormalities. All the laryngoscopies were performed 
by an anesthesiologist experienced in the use of  the 
BL in adults, but with no experience with its use in 
children. 

Anaesthesia was induced and maintained with 
sevoflurane by mask. Following induction of  general 
anaesthesia, intravenous access was secured. When an 
adequate depth of anaesthesia had been obtained, 
laryngoscopy was performed with the BL with the pre- 
formed stylet which is standard with the BL. The tra- 
cheal tube was loaded on the stylet and the s~tylet was 
inserted in its attachment port on the BL before laryn- 
goscopy. The set-up was kept warm by wrapping it in a 
warmed blanket. The use of  muscle relaxants to facili- 
tate intubation was not standardized and was left to the 
discretion of  the anesthesiologist. I f  vocal cord abduc- 
tion was encountered during laryngoscopy despite an 
adequate depth of  anaesthesia, vecuronium was admin- 
istered. End-points examined included success of  intu- 
bation, time required to intubate, laryngeal view at 
intubation, and the number of  attempts at passing the 
tracheal tube. The time to intubate was defined as the 
time from the last mask ventilation to the re-establish- 
ment of  ventilation via the endotracheal tube. This was 
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confirmed by the presence of  end-tidal CO 2. The laryn- 
geal view through the BL was classified on a scale from 
I to IV according to Cormack. 4 An attempt at intuba- 
tion was defined as advancement of  the tracheal tube 
until it entered the trachea or until it had to be with- 
drawn up the stylet before furthe r manipulation of  the 
scope could be performed. These manipulations did not 
require removal of  the BL from the mouth of  the 
patient but, rather, they involved subde changes of head 
position in order to alter the tracheal tube's approach to 
the glottis as it left the preformed stylet. Thus, time to 
intubate reflects the time required to pick up the scope, 
place it in the child's mouth, identify the glottis, manip- 
ulate the scope within the child's mouth, advance the 
tube, and resume ventilation. Patients who had compli- 
cations during laryngoscopy, such as incomplete paraly- 
sis, had the BL removed from the oral cavity, and mask 
ventilation reestablished. In patients in whom such dif- 
ficulties arose, the time to intubation is reflected by the 
time of  the uncomplicated second attempt. A failure 
was defined as inability to place the endotracheal tube 
after four attempts. Reasons for multiple attempts were 
recorded. 

Correlation was performed between age, height, 
and weight and the time and the number of  attempts 
required to intubate the trachea. Data is presented as 
mean • SD. Significance was determined at the 
P < 0.05 level. 

Results 
The mean age of  the patients studied was 42 + 25 mo 
(range: 12-117 mo). The mean weight of the patients 
studied was 17 + 8 kg (range: 8-43 kg). The mean 
height of  the patients studied was 99 + 19 cm (range: 
71-150 cm). In the patients whose tracheas were suc- 
cessfully intubated, the mean time to intubation was 
38 • 13 sec (range: 23-78 sec). The mean number of  
attempts at intubation was 2 • 1 (range: 1-4). There 
were four patients in whom intubation could not be 
performed within four attempts; in all these patients 
intubation was easily achieved using a standard laryn- 
goscope (all tracheas were intubated with a Mac 2 
laryngoscope and all had Cormack I views through this 
scope). The demographic data on these four patients 
are as follows: 35 mo, 15 kg, 96 cm; 29 mo, 15 kg, 
91 cm; 16 mo, 11 kg, 74 cm; and 38 mo, 13 kg, 99 cm. 

Fifty-four percent (27/50) required more than one 
attempt at intubation (Table). There was no correlation 
between the age (r2= 0.002; Figure 1), weight 
(r a = 0.01; Figure 2), or height (r a = 0.003) and the time 
for intubation. There was no correlation between age 
(r z = 0.02), weight (r a = 0.04), or height (r a = 0.01) and 
the number of attempts at intubation. 
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TABLE Causes of multiple intubation attempts. The total num- 
ber is greater than 27 since in one patient, aryepiglottic fold con- 
tact was encountered during one attempt, and on a subsequent 
attempt, anterior vocal cord contact was made. 

Number of patients Incidence 

Anterior vocal cord contact 13 
Aryepiglotic fold contact 9 
Insufficient muscle relaxant 4 
Fogged Bullard laryngoscope 1 
Aaagle of stylet too steep 1 

26% 
18% 
8% 
2% 
2% 

Discussion 
Many surgical operating rooms which are used to care 
for children primarily treat adults. Much of  the equip- 
ment  used in these hospitals has been designed for 
adults. We found that the adult BL could bc used suc- 
cessfully to intubate the tracheas of  children despite 
the large size o f  the adult BL. Although we were 
unable to demonstrate the effectiveness of  the BL 
decreasing below a particular age, weight or height, 
the four failures were all in children <38 mo. This may 
represent a trend which this study at its present size 
could not  detect. 

I t  has been reported that the mean time for visual- 
ization of  the larynx in children using the paediatric BL 
was 12.6 sec, 1 and in adults using the adult BL was 9.5 
sec 2 (in the adults, there was a mean time for intubation 
of  46.1 sec in one study 2 and 39 sec in anotherS). I t  
should be noted that in the present study the time to 
intubation was defined as the time from last mask ven- 
tilation to the re-establishment of  ventilation via the  
ETT as confirmed by the presence of  end-tidal CO z. 
Previous studies did not clearly define endpoint criteria 
making comparisons difficult to interpret. Our  defini- 
tion o f  "time for intubation" might lead to over esti- 
mation of  the time required. Given the variability in the 
definition, our results are similar to previous reports 
using the adult and paediatric BL. 

Use o f  the BL in adults leads to the common  diffi- 
culty of  right aryepiglottic fold contact s preventing 
advancement of  the tube into the trachea. This arises 
due to the design of  the BL stylet. The standard stylet 
positions the tube on the right side of  the BL. The 
stylet is angled towards the left at its distal end in 
order to move the tube midline towards the glottis. 
However,  the stylet can position the robe from too far 
left o f  the glottis or too far right and hit the right 
aryepiglottic fold. In the children, the size o f  the adult 
BL usually limits rotational ability in overcoming 
aryepligottic fold contact. Anterior vocal cord contact 
appears to be unique to the BL use in children and 
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FIGURE 1 Correlation between age and the time to intubation. 
R 2 = 0.002; P:NS. 
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FIGURE 2 Correlation between weight and time to intubation. 
R 2 = 0.01; P:NS. 

results from the smaller tube failing to deflect the 
stylet inferiorly as the tube is advanced (which occurs 
when larger ETTs are used in adults) and the shorter 
distance between the end of  the laryngoscope and the 
vocal cords. We befieve that a reduced angle at the tip 
of  the intubating stylet would have reduced the num- 
ber o f  episodes o f  right aryepiglottic fold contact. 
Such a modification in the stylet has been described to 
avoid this problem in adults. 6 The design o f  the pae- 
diatric and paediatric long BL results in a substantial- 
ly shorter laryngoscope, which should retain the 
relative position of  the tip of  the blade to the glottic 
opening that is seen with the adult model. This should 
provide increased room for the manipulation of  the 
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laryngoscope and ETT to avoid unwanted laryngeal 
contact. Further comparison between the adult model 
with a modified stylet and the paediatric models with 
respect to their ability to decrease the incidence of  
these difficulties could be topics for further studies. A 
final caveat is that the population in this study includ- 
ed no children with craniofacial abnormalities, and the 
results may not be applicable to such patients. 

We have shown that the adult BL can be used to 
facilitate tracheal intubation in children >12 mo, who 
have normal airways. We were unable to determine an 
age-related increase in the time required or the num- 
ber of  attempts required for intubation. The BL con- 
tinues to display a tendency to contact the right 
aryepiglottic fold and, particularly in children, to con- 
tact the anterior aspect of  the vocal cords. Both lead 
to multiple attempts at intubation. The four failures all 
occurred in children <38 mo. Further studies with 
more patients are required to compare the adult BL 
with the specific paediatric Bullard models and with 
standard laryngoscopes in children with normal and 
abnormal airways. Realizing that a majority of  hospi- 
tals may have only advanced adult airway equipment, 
we feel that an anaesthetist skilled in the use of  the BL, 
who is managing a paediatric airway, should not over- 
look the adult BL in its management. 
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