
PPuurrppoossee::  Dental damage may occur with laryngoscopy. The pur-
pose of this study was twofold: to determine whether preoperative
examination could predict the risk of contacting the teeth with the
laryngoscope and to evaluate the effectiveness of a modified
Macintosh blade on reducing dental contact.
MMeetthhooddss::  Four hundred and eighty-three patients scheduled for
elective surgery requiring general anesthesia with endotracheal
tube placement were studied prospectively. Features that might
predict difficult intubation were assessed preoperatively.
Laryngoscopy was performed twice on each patient, once with a
regular Macintosh 3 blade and once with a blade in which the flange
was partially removed (Callander modification). The distance
between the flange of the blade and the upper incisors at glottic
exposure was measured. We calculated correlations between indi-
vidual airway characteristics and the chance of hitting the upper
teeth with the regular Macintosh 3 blade and compared the fre-
quencies of contacting the teeth between the two blades.
RReessuullttss::  The chance of hitting the upper teeth when using the reg-
ular Macintosh 3 blade increased significantly with non-parametric
scores for Mallampati classification, mandibular subluxation, head
and neck movement, interincisor gap, and condition of the upper
teeth. (P < 0.01) The frequency of direct contact varied significant-
ly between the two blades: 20.3% vs 4.1% for Macintosh 3 and
modified blades, respectively (P < 0.05). Laryngeal views were
improved with the modified blade.
CCoonncclluussiioonn::  Airway characteristics correlate with the risk of hitting
the upper teeth during laryngoscopy. The modified Macintosh
blade reduces the risk of contacting the teeth.

Objectif : La laryngoscopie peut provoquer des lésions aux dents.
Notre double objectif était : de déterminer si l’examen préopératoire
peut permettre de prédire le risque de toucher les dents avec le laryn-
goscope et d’évaluer l’efficacité d’une lame Macintosh modifiée sur la
réduction de contact avec les dents.

Méthode : Des patients (483) devant subir une intervention chirurgi-
cale réglée nécessitant une anesthésie générale avec la mise en place
d’un tube endotrachéal ont participé à notre étude prospective. Nous
avons fait l’évaluation préopératoire des caractéristiques permettant
de prédire une intubation difficile. La laryngoscopie a été réalisée deux
fois sur chaque patient, avec une lame Macintosh 3 ordinaire et avec
une lame dont le connecteur à bride avait été partiellement enlevé
(modification Callander). La distance entre le manche de la lame et
les incisives supérieures a été mesurée à l’exposition de la glotte. Nous
avons calculé les corrélations entre les caractéristiques individuelles
des voies aériennes et le risque de toucher les dents supérieures avec
la lame Macintosh 3 ordinaire, et comparé les fréquences de contact
avec les dents pour les deux lames.

Résultats : Le risque de toucher les dents supérieures avec la lame
Macintosh 3 ordinaire augmente significativement avec les scores non-
paramétriques de la classification de Mallampati, la subluxation
mandibulaire, le mouvement de la tête et du cou, l’espace inter-inci-
sive et l’état de la dentition supérieure (P < 0,01). La fréquence de
contact direct varie significativement d’une lame à l’autre : 20,3 % vs
4 1 % respectivement pour la lame Macintosh 3 et la lame modifiée
(P < 0,05). Les visualisations du larynx sont meilleures avec la lame
modifiée. 

Conclusion : Il existe une corrélation entre les caractéristiques des
voies aériennes et le risque de toucher les dents supérieures pendant
la laryngoscopie. La lame Macintosh modifiée réduit ce risque.
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The Callander laryngoscope blade modification is
associated with a decreased risk of dental contact
[La modification Callander de la lame du laryngoscope est associée à un moindre

risque de contact avec les dents]
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ENTAL trauma is the most common
complication of general anesthesia and it
is the largest single reason for successful
malpractice claims against anesthesiolo-

gists.1,2 It is more likely in cases with difficult tracheal
intubation,2 possibly because anesthesiologists may
use the upper teeth as a fulcrum when they cannot
obtain a satisfactory view of the glottis. Thus, preop-
erative factors that predict difficult intubation might
also predict the risk of dental trauma. The goals of this
study were to test this hypothesis and to evaluate
whether a modification of the laryngoscope blade3

could reduce the frequency of hitting the teeth.

MMeetthhooddss
The 483 consenting patients in this Institutional
Review Board approved study were ASA I or II, aged
16 or older, undergoing elective surgery requiring
general anesthesia with endotracheal tube placement.
Patients were excluded for inability to cooperate, cer-
vical spine fracture or instability, history of gastroe-
sophageal reflux, traumatic facial abnormalities and
absence of teeth.

Airway factors4,5 listed in Table I were assessed pre-
operatively. For Mallampati classification, the seated
patient protruded the tongue maximally.4 For the mea-
surement of head and neck movement, the patient
extended the head and neck fully while a pencil was
stood vertically on the forehead. The orientation of the
pencil was adjusted so that it was parallel to a distant
vertical frame of the window.5 Then, while the pencil
was held firmly in position, the head and neck were fully
flexed and the pencil was sighted against the horizontal
frame of the window to judge if it had moved through
90°. Age, sex and height were also recorded.

After induction of anesthesia and muscle paralysis,
laryngoscopy was performed twice in random order by
a faculty anesthesiologist or senior resident, once
using a regular Macintosh 3 blade and once using a
Macintosh 3 blade that had been modified by reduc-
ing the height of the flange3 (Figure). Laryngeal
manipulation was not performed. An assistant mea-
sured the distance from the tip of the maxillary central
incisor to the horizontal flange of each blade with a
ruler when the glottis was maximally exposed. The
laryngoscopist assessed the glottic view with the scale
of Cormack and Lehane.6 Difficult intubation was
defined as any one of the followings: grade IV laryn-
geal view; change in operator or technique; more than
three attempts at laryngoscopy.7

Data were compared among groups by Wilcoxon’s
signed test, Fisher’s exact test or Chi square, where
appropriate. Correlations of variances were examined

by Spearman’s correlation co-efficient. Results were
considered significant if P < 0.05.

RReessuullttss
The mean age of patients was 44.9 ± 13.0 yr, the mean
height 161.7 ± 7.8 cm, and the mean body weight 60.1
± 10.6 kg. There were 141 males and 342 females.

No patient experienced dental injury. The frequency
of tooth contact with the regular blade significantly
increased with increases in the scores for Mallampati clas-
sification, mandibular subluxation, head and neck move-
ment, interincisor gap and upper teeth condition (Table
II). The blade-tooth distance was inversely related to the
individual scores for the same variables (P < 0.01 for all).
The frequency of blade-tooth contact was over 90% for
some combinations of abnormalities: Mallampati 3 or
more with buckteeth; inability to protrude the mandible
plus head and neck movement < 90°; head and neck
movement < 90° with either buckteeth or interincisor
gap < 5 cm; and interincisor gap < 5 cm with buckteeth.
Laryngoscopic view correlated inversely with blade-
tooth distance (r = -0.562; P < 0.01).

Blade-tooth distances were 2 (4) mm and 7 (8) mm
[median (interquartile gap)], respectively for the reg-
ular and modified blades. Dental contact occurred in
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FIGURE The modified Macintosh blade (right side). The modi-
fication consists of a reduction in the height of the flange at the
hilt of the blade but with no alteration in the position of the light
source, as described by Callander et al. Left is the regular
Macintosh blade.



20.3% of patients (98/483) with the regular blade vs
4.1% (20/483) for the modified blade (P < 0.05).
Laryngoscopic views were significantly better with the
modified blade compared to the regular blade (Table
III). Difficult intubation occurred in four patients
with the regular blade, marked by grade IV views (not
even epiglottis visible). In each case, the view
improved to grade III with the modified blade.

DDiissccuussssiioonn
We have demonstrated a relationship between airway
measurements and upper teeth contact during laryn-
goscopy. The same measurements also predict difficult
laryngoscopy and intubation.4,5 This is consistent with
observations that difficult intubation predicts dental
trauma.2 Thus, the measurements might be used to
predict patients at increased risk of dental trauma,
assuming that tooth contact and injury frequencies are
related. However, we have no direct data concerning
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TABLE I Preoperative assessment of airway characteristics

Airway characteristics Score Assessment

Body weight 1 < 80 kg
2 $ 80 kg

Mallampati classification 1 faucial pillars, soft palate and uvula are visible
2 uvula is masked by the base of the tongue
3 only the soft palate is visible
4 soft palate not visible

Mandibular subluxation 1 > 0 cm
2 zero
3 < 0 cm

Head and neck movement 1 $ 90
2 80°–90°
3 < 80°

Interincisor gap 1 $ 5 cm
2 < 5 cm

Thyromental distance 1 $ 7 cm
2 < 7 cm

Condition of upper teeth 1 normal
2 buckteeth

TABLE II Frequencies of direct contact in individual airway characteristics

Airway characteristics Score Frequency of direct contact

Body weight 1 21.10% (96/455)
2 25.00% (7/28) P = 0.232

Mallampati classification 1 11.93% (26/218)
2 25.40% (48/189)
3 31.43% (22/70)
4 33.33% (2/6) P < 0.01

Mandibular subluxation 1 14.39% (62/431)
2 66.67% (24/36)
3 75.00% (12/16) P < 0.01

Head and neck movement 1 17.28% (80/463)
2 90.00% (18/20) P < 0.01

Interincisor gap 1 6.22% (12/193)
2 29.66% (86/290) P < 0.01

Thyromental distance 1 21.46% (56/261)
2 18.92% (42/222) P = 0.490

Condition of upper teeth 1 16.34% (74/453)
2 80.00% (24/30) P < 0.01

The number of cases are given in parentheses. The frequencies of direct contact significantly increased with increases in the scores for
Mallampati classification, mandibular subluxation, head and neck movement, interincisor gap, and condition of upper teeth.



the relationship between airway factors and the inci-
dence of dental trauma. Other factors, such as the
amount of force applied to the incisors, may be impor-
tant for the risk of dental injury.

Using a modified low-height flange on a Macintosh
blade reduced the frequency of direct contact between
the blade and the upper teeth by over 80% compared
to a regular blade. Thus, the modified blade might
reduce the incidence of dental injury, if our assump-
tion of an inverse relationship with blade-tooth dis-
tance is true. Other blade modifications, tooth
protectors, or non-laryngoscopic methods to secure
the airway can also be employed to avoid dental trau-
ma. Angulated blades, such as the McCoy blade and
the Belscope, have been reported to provide greater
tooth-blade distances and better views than regular
curved or straight blades.8.9 Distances for the
Belscope, which lacks a horizontal flange, were 10 mm
vs 1 to 3 mm for standard blades,9 similar to our
results. Removing the flange may also reduce force
during laryngoscopy, a property that might also
reduce the risk of dental trauma.10

The flange on standard blades helps control the
tongue during laryngoscopy and may serve other pur-
poses. Thus removing the flange could make laryn-
goscopy or intubation more difficult. The modified
blade produced no grade IV view compared to four
grade IV views with the regular blade, suggesting that
the risk of failed intubation is not greater with a flange-
less blade and may even be less. The overall incidence of
grade III or IV views was high compared to most
reports, probably because we did not allow laryngeal
manipulation, a maneuver that improves visualization.4

In summary, several routine airway measurements
predict the risk of contacting teeth with the laryngo-
scope blade. The modified Macintosh blade with a low
profile flange reduces the chance of hitting the upper
teeth compared to the regular blade. It may reduce
the likelihood of upper dental injury during laryn-
goscopy.
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TABLE III Comparison of laryngoscopic view between two
blades

Regular Macintosh blade Modified Macintosh blade

Grade 1 41.6% (201/483) Grade 1 74.7% (361/483)
Grade 2 41.8% (202/483) Grade 2 23.2% (112/483)
Grade 3 15.7% (76/483) Grade 3 2.1% (10/483)
Grade 4 0.8% (4/483) Grade 4 0% (0/483)     P < 0.01

The number of cases are given in parentheses. The modified
Macintosh blade provided a greater field of view than the regular
Macintosh blade.


