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Abstract

Objective. Direct laryngoscopy is an essential skill during peri-
operative intubation and otolaryngology procedures. Dental
injury is a common complication of direct laryngoscopy.
However, the technique and tools used by anesthesiologists,
nurse anesthetists, and others during perioperative intubation
and by ear, nose, and throat surgeons for their procedures
are different. The purpose of this review is to explore the
literature for all studies detailing rates of dental injury in
each of these settings and to compare them to see if the
approaches have a significant difference in rate of dental
injury.

Data Sources. PubMed.

Review Methods. A comprehensive search of PubMed was per-
formed through February 2021 with search terms “dental”
and “intubation” or “laryngoscopy.” PRISMA guidelines were fol-
lowed. Studies documenting rates of dental injuries during intu-
bation or during laryngologic procedures were included, and
the 2 groups were compared.

Results. Twenty-three studies met inclusion criteria: 17 in the
perioperative intubation group and 6 in the suspension laryn-
goscopy group. There was an increased incidence of dental
injury in the perioperative intubation group (4.86%) as com-
pared with the suspension laryngoscopy group (1.70%).

Conclusions. The difference in dental injury rate between the
groups could be due to the differences in direct laryngoscopy
technique or tools used, the presence vs absence of a dental
guard, or a combination of these factors. More studies need
to be performed to develop definitive and specific conclu-
sions to recommend changes that prevent dental injury.
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irect laryngoscopy (DL) allows for visualization of

the larynx and is an essential clinical skill used by

medical providers during perioperative general
anesthesia, surgical procedures in and around the larynx, and
emergency airway scenarios. However, the preferred tools
and techniques used for DL often vary among these providers.
The type of DL is different between those who intubate and
ear, nose, and throat (ENT) surgeons. For intubation, DL gen-
erally refers to a Macintosh or Miller laryngoscope, which is
an open blade device that helps the user visualize the larynx to
pass an endotracheal tube; for ENT surgeons, the DL is com-
pletely different. These ENT devices come in numerous sizes
and are all constructed of metal. They are also completely
enclosed barrels, which allow the ENT surgeon to directly
perform procedures through the lumen of the laryngoscope
after the scope has been suspended (Figure 1). For both
groups, the devices described are true ‘“direct’ laryngo-
scopes, meaning that the users can see the larynx directly with
their own eyes. This is in contrast to “indirect” laryngoscopy,
which implies devices in which the user indirectly sees the larynx,
usually by monitor (ie, video or fiberoptic laryngoscopy).'

One feared complication of either type of DL is dental
injury. Besides the morbidity and cosmetic consequences for
the patient, dental injury in perioperative tracheal intubation
represents approximately one-third of all anesthesia-related
legal claims.?

DL for intubation requires axial force on the laryngoscope
handle to expose the glottis and perpendicular force to balance
the torque on the laryngoscope.> Many laryngoscopes com-
monly used in perioperative intubation, such as the Macintosh
and Miller blades, require the user to utilize muscle strength
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Figure 1. Suspension laryngoscopy with controlled downward force
against the maxillary teeth (red arrow) with upward axial force being
applied by suspension (black arrow).

Figure 2. Direct laryngoscopy with the Macintosh (left) and Miller
(right) laryngoscopes most used for intubation. Strength is needed to
achieve upward axial force (black arrows) to visualize the airway by
displacing tissue superiorly and anteriorly.

to achieve axial and perpendicular forces to visualize the airway
by displacing tissue anteriorly and superiorly (Figure 2).' This
type of DL force attempts to avoid contact with the teeth.
Therefore, dental injury in these situations occurs due to acci-
dental contact, possibly because of physical strain in a difficult
intubation scenario with inadvertent movement of the laryngo-
scope against the teeth. In fact, some studies have found that it is
quite common for laryngoscopes to encounter and put significant
force on the maxillary incisors or gums, even for experienced
intubators.*> However, suspension laryngoscopy (SL), or micro-
laryngoscopy, is a common surgical approach used by ENT sur-
geons when operating on the vocal cords or other areas in and
around the larynx. In SL, a rigid laryngoscope is used, which
intentionally uses the teeth as a fulcrum during the procedure to
raise the epiglottis for proper visualization of the larynx.® This
results in a true laryngeal axis for the surgeon to view the glottic
larynx (Figure 1). In these situations, rubber or soft plastic
dental guards are always used to mitigate risk of dental injury.
Using the maxillary teeth as a fulcrum reduces the force by the
user and allows greater wrist abduction during visualization.
While this form of DL intentionally places force on the teeth, it
is uncommon to result in dental injury since a guard is always

used and contact with teeth is controlled and not due to over-
strained muscles or accidental loss of control.

Several large-scale retrospective studies and a few pro-
spective studies have been published describing dental injury
following perioperative intubation, dating back to Lockhart
et al in 1986.” However, the existing literature describing
dental injury following surgery utilizing SL is more limited.
More recently, 3 such studies have been published, adding to
the 3 that previously existed. Because head and neck surgeons
and anesthesiologists employ different approaches to visua-
lize the same area, it is worth comparing rates of dental injury
to see if one approach avoids this complication more often.
The goal of this study is to review the current literature and
compare the resultant rates of dental injury between these
methods of DL.

Methods

A comprehensive literature review via PubMed was per-
formed through December 2020 following the PRISMA
guidelines (Preferred Reporting Items for Systematic
Reviews and Meta-analyses). Articles related to our topic
were identified with the search terms ‘‘dental’’ and ‘‘intuba-
tion” or “laryngoscopy.” Upon removing duplicates, titles
and abstracts were screened for relevant articles. English
analytic studies documenting rates of dental injuries during
intubation or laryngologic procedures were included. Non-
English articles were included only when an English abstract
was available and a dental injury rate was indicated. Review
articles were excluded. Ultimately, 23 references meeting the
selection criteria were included.”® A flow diagram detailing
this process is shown in Figure 3.

Results

Of the 23 studies reporting dental injury in association with
visualization of the larynx, 6 followed SL and 17 followed
perioperative intubation. Notably, each intubation study was
prior to an elective operation rather than emergency intuba-
tion, which could predispose to higher rates of complications
and dental injuries. The average rate of dental injury in the SL
group was 1.70%, whereas that in the perioperative intubation
group was 4.86%. Specific values extracted from each study
are shown in Tables | and 2.

Discussion

Though not significant, there was an increased incidence of
dental injury in the perioperative intubation group (4.86%) as
compared with the SL group (1.70%). Interestingly, prospec-
tive studies tended to report much higher rates of dental injury
than retrospective studies. In the perioperative intubation
group, this was especially true: the rates of dental injury in the
prospective studies for this group ranged from 2.23% to
38.6%,'*212228 a5 opposed to the retrospective studies,
which all reported a <1% rate of dental injury. Analysis of
the prospective studies alone demonstrated a larger difference
in the dental injury rate between the groups: 16.2% in the peri-
operative intubation group vs 2.3% in the SL group. Due to
the possible selection bias and underreported injuries in the
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Table 1. Rates of Dental Injury During Suspension Laryngoscopy.

No. of patients

Dental injury

Study type

Klussmann (2002)® 339
Dos Anjos Corvo (2007)° 37
Rosen (2005)'° 56
Feng (2018)" 56
Okui (2019)"? 550
Larner (2019)"3 213

22 6.5
2.7 Prospective

Prospective

0 Prospective
Prospective
0.55 Retrospective
0.47 Retrospective

— W O O —
o

Records identified through
database searching
(n= 1,518)

] [ Identification ]

Records screened after
removing duplicate
(n=1,518)

Records excluded (abstracts
only or correspondence)
(n= 269)

Screening

Full-text articles
assessed for eligibility ——p
(n=1,249)

Full-text articles excluded
(n=1,226)

Eligibility

Studies included in
review
(n=23)

Included

KEY: n = number of articles

Figure 3. PRISMA flow diagram detailing the process of article selec-
tion for this review.

retrospective studies, it is likely that the actual average rates
of dental injury are much higher than what we cite in this
review. Therefore, more prospective studies need to be con-
ducted to obtain accurate and complete data for comparison.
The SL studies had relatively small sample sizes, ranging
from 37 to 550 patients. Thus, even just 1 patient with dental
injury could result in a relatively large percentage, as demon-
strated in the study by Dos Anjos Corvo et al.” It is interesting
that 2 studies showed no dental injuries in the SL group. The
perioperative intubation group, however, often included hun-
dreds of thousands of patients. Future studies should analyze

larger samples of patients to compare the 2 groups more accu-
rately. A third, much larger group also exists in which
otolaryngology—head and neck surgeons use nonsuspension
laryngoscopes, traditionally with dental guards, for diagnostic
evaluation of the larynx and pharynx. To our knowledge,
there are no studies in the current literature that report dental
injury in this specific group.

As previously described, SL is commonly performed by
using the maxillary incisors as a fulcrum, with the teeth and/
or gums protected by a tooth guard. This Brunings/Seiffert-
type fulcrum stabilizer places significant force on the maxil-
lary area. In contrast, holders rather than true suspension
devices, such as a Killian or Zeitels gallows, can minimize or
avoid laryngoscope contact with the maxillary area and may
reduce the incidence of dental injury. Rosen et al and Feng et
al specified the use of gallows suspension systems, and Larner
et al described the use of Zeitels gallows for a minority of
SL.'%1L13 Interestingly, these 3 studies cited the lowest inci-
dences of dental injury among the groups that assessed SL:
0%, 0%, and 0.47%, respectively. Prospective studies asses-
sing different forms of SL and dental injury may reveal which
suspension method causes less dental injury.

One other potential variable affecting the results is incon-
sistent definitions of ““dental injury.”” For instance, Warner et
al did not include abrasions or other injuries that did not
require intervention.'” In contrast, Mourao et al included
every dental injury regardless of intervention or whether the
patient even noticed it.*®

Several factors have been linked to increased rates of
dental injury during intubation, such as not using a dental
guard,? increasing number of intubation attempts,?® preexist-
ing poor dentition/dental disease,'®!%!18:1921.23.24.26.29 54
any risk factors that increase the risk for difficult intuba-
tion.'>!” Ueda et al found that patients who had received
dental guards during intubation had a significantly lower inci-
dence of dental injury than those without guards.”> While
dental guards are not traditionally used during perioperative
intubation in most places, Engoren et al recently demonstrated
that even just the placement of a thin protective alcohol pad
over the maxillary teeth reduces the strain placed on them by
laryngoscopes in perioperative intubation and would likely
lead to lower rates of dental injury.*® Because plastic or
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Table 2. Rates of Dental Injury During Perioperative Intubation.
Dental injury

No. of patients No. % Study type
Lockhart (1986)7 1,135,212 NA 0.1 Retrospective
Chen (1990)"* 745 90 12.1 Prospective
Chopra (1990)'® 113,074 39 0.04 Retrospective
Deppe (1998)'¢ NA 16 0.017 Retrospective
Magnin (1991)"7 NA 126 0.025 Retrospective
Singleton (1993)'® 2000 14 0.7 Retrospective
Warner (1999)"° 598,904 132 0.022 Retrospective
Skeie (1999)*° 120,086 75 0.06 Retrospective
Fung (2001)?' 404 9 2.23 Prospective
Nakahashi (2003)* 5,946 185 3.1 Prospective
Newland (2007)% 161,687 78 0.045 Retrospective
Vogel (2009)** 115,551 130 0.11 Retrospective
Ueda (2010)%® 30,845 10 0.36 Retrospective
Adolphs (2011)% 375,000 82 0.02 Retrospective
Mourao (201 1)% 70 27 38.6 Prospective
Mourao (2013)® 536 134 25 Prospective
Tan (2018)%° 55,158 51 0.092 Retrospective

Abbreviation: NA, not available.

Figure 4. The squared edges and ridges that face the maxillary teeth
during perioperative intubation with a traditional Macintosh
laryngoscope.

rubber dental guards are routinely placed on the maxillary
teeth during SL, it is possible that one factor contributing to
the lower frequency of dental injury in the SL group as com-
pared with the intubation group is protection of the teeth by a
dental guard. It should also be remembered that significant
force is applied to the upper teeth when performing SL. This
intentional pressure applied to the teeth via the dental guard is
many times the inadvertent force that may be applied to the
teeth when struggling to intubate a patient. Despite the forces
utilized for SL, the dental injury rates are low.

Another factor that could contribute to the difference in
dental injury rate is the type of laryngoscope used. The most
common laryngoscope blades used for DL during periopera-
tive intubation are the Macintosh and Miller blades.' These
blades have edges and ridges that might increase the chances

of injury upon contact with teeth (Figure 4). The laryngo-
scopes used for DL during SL are smooth cylindrical devices
with rounded edges (Figure I). For ENT procedures, the sur-
geon selects the appropriate laryngoscope for the procedure.
In some cases, lower-profile devices may need to be used in
situations such as prominent teeth or trismus. These scopes
may be less likely to cause injury simply due to their design.

The types of dental injuries reported by the studies in both
groups included enamel fracture, loosened or subluxated
teeth, and tooth avulsion. However, it is interesting that the
studies in the perioperative intubation group often reported
enamel fractures as the most common injuries, whereas the
studies in the SL group typically indicated loosened teeth as
the main, if not only, dental injury.®'*?® Klussman et al con-
ducted the only study that reported fractures and avulsions of
teeth, but even in this, loosened teeth were the most common
injury.8 It is possible that this discrepancy in injury type is due
to the previously described differences in DL technique.
Fractures could be more common in perioperative intubation
because injury occurs after unintentional and possibly uncon-
trolled contact with the teeth.

Dental injury is one of the most common injuries sustained
by patients during DL, regardless of technique. Because these
2 groups utilize such different approaches to visualize the
same area, it is important to look more closely at the rates and
severity of dental injuries in each group so that steps can be
taken to avoid these injuries in the future.
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