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Summary: Objective. Transnasal flexible laryngoscopy (TFL) is becoming more popular in laryngology clinical
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practice. There has not been any grading system for TFL to help the physician document and communicate the laryn-
geal view yet. In this study, we aimed to classify the laryngeal view based on the visualization of the glottic aperture
with TFL performed on conscious patients.
Methods. The TFL videos of 920 randomized patients were evaluated by three blind observers experienced with lar-
yngology. The laryngeal view, consisting of the basic anatomic landmarks of the glottis, arytenoids, and epiglottis, was
examined, and the glottic aperture was classified with a five-point grading system. Interobserver agreements for the
grading system scores were assessed by using the kappa (k) statistic.
Results. Nine hundred and twenty subjects were enrolled in the study. Six hundred and thirty-eight (69.3%) were
men, and 282 (30.6%) were women, and the mean age was 40.13§ 15.08 (18−89 years). The number of patients consti-
tuting grade 1 was 737 (80.1%), while grade 2a was 122 (13.2%), grade 2b was 32 (3.4%), grade 3 was 24 (2.6%), and
finally, grade 4 was only 5 (0.5%). The k score was 0.945 (P < 0.001) between the ratings of observer 1 and observer 2,
0.933 (P< 0.001) between observer 1 and observer 3, and 0.91 (P< 0.001) between observer 2 and observer 3.
Conclusion. This new grading system for the laryngeal view can help physicians assess the upper airways, and it can
also help visualize howmuch of a glottic opening there is.
KeyWords: Transnasal flexible laryngoscopy−Endoscopy−Larynx−Direct laryngoscopy−Grading system.
INTRODUCTION
Transnasal flexible laryngoscopy (TFL) is becomingmore pop-
ular in laryngology clinical practice, with the advantages of
advanced technological developments, especially in optics and
lightening. TFL provides a reliable image of the laryngeal
structures, such as the tongue base, epiglottis, glottic aperture,
and arytenoids, and has been crucial in the diagnosis of upper-
airway pathologies. This is an easy and well-tolerated proce-
dure performed with topical anesthesia that allows for the
dynamic assessment of the laryngeal structures during respira-
tion or phonation.1

For the purpose of endotracheal intubation, direct laryngos-
copy (DL) is the gold standard for securing the airways and is
routinely used in a variety of patient populations and opera-
tions.2 To avoid possible airway failure, many classifications
have been developed to assess laryngeal appearance during
DL.3,4 But all of the current grading systems were designed to
be performed while the patient was under general anesthesia in
a supine position, so that the tongue base was manipulated by
a rigid laryngoscope during DL.
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TFL, however, now allows physicians to examine the laryn-
geal view before general anesthesia is administered and then
take the required precautions before the intended procedure.
Nevertheless, a grading system for TFL has yet to be developed
to help the physician document and communicate the laryngeal
view. The proposal of this study is to classify the laryngeal view
based on the visualization of the glottic aperture with TFL per-
formed on conscious patients.
METHODS

Video assessment
The study was carried out according to the Declaration of Hel-
sinki and was previously approved by the local review board.
The TFLs were performed by the same physician. At first, the
most appropriate nasal passage was selected by anterior rhino-
scopic examination, and two sprays of topical 4% lidocaine
were given in the same nostril. A 3.7-mm transnasal flexible
laryngoscope (Karl Storz Telepack 200430-20; Karl Storz
GmbH & Co., Tuttlingen, Germany with CMOS Video-
Rhino-Laryngoscope 11101 CMK kit) was then inserted 5
minutes after instillation. During TFL, the images were
obtained by bringing the tip of the endoscope just above the
level of the hypopharynx. The sniffing position is thought to be
an ideal head and neck position that allows for an appropriate
laryngeal view,5 while there is no definitive study about the
ideal head and neck position to be applied during TFL. In the
sniffing position, the patient’s neck should be flexed at a 35°
angle on the chest and the head should be extended at the
atlanto-occipital joint to produce a 15° angle between the facial
and horizontal planes.6 The sniffing position and the level of
hypopharynx were preferred means of providing an optimal
laryngeal view during laryngoscopy.

The TFL videos of 920 randomized patients were evaluated
by three blind observers experienced with laryngology. The
observers were blind to the clinical history, and the preassigned
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FIGURE1. Images of the five-point grading system with both photographs and illustrations. a, arytenoids; g, glottis; e, epiglottis.
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grade patients underwent laryngoscopy for a variety of indica-
tions, including dysphonia and dysphagia. The videos were
shown to the observers in a random order. Demographic data,
including age and sex, were also collected.
TABLE1.
The Laryngeal View Consisting Basic Anatomic Land-
marks; Glottis, Arytenoids, and Epiglottis Were Examined
Grading system
The laryngeal view, consisting of the basic anatomic landmarks
of the glottis, arytenoids, and epiglottis, was examined, and the
glottic aperture was classified with a five-point grading system.
The scoring was performed according to the following classifi-
cations: (1) the entire glottis, arytenoids, and epiglottis are all
visible; (2a) more than 50% of the glottis and the entire aryte-
noids and epiglottis are visible; (2b) less than 50% of the glottis
and the entire arytenoids and epiglottis are visible; (3) the glot-
tis is no longer visible, but the entire arytenoids and epiglottis
are visible; and (4) neither the glottis nor the arytenoids are visi-
ble; only the epiglottis is visible (Figure 1; Table 1).
and the Glottic Aperture Were Classified with a Five-Point
Grading System

Anatomic Landmarks

Classification Glottis Arytenoids Epiglottis

Grade 1 100% visible 100% visible 100% visible

Grade 2 2a 50%<
2b 50%>

Grade 3 Not visible

Grade 4 Not visible
Inclusion/exclusion criteria
Only adult patients who had undergone TFL were recruited.
The exclusion criteria included anyone below 18 years of age,
diagnosis of obstructive sleep apnea, any case of benign or
malign tumors, trauma, previous laryngeal surgery, inflamma-
tory or infectious diseases that may alter the anatomy of the
larynx, epiglottis, pharynx, or/and tongue base, any cervical
pathology that restricts head and neck movement, head and
neck radiotherapy history, pregnancy, and illiteracy.
Statistical analysis
Interobserver agreements for the grading system scores were
assessed by using the kappa (k) statistic.7 The k value was inter-
preted according to guidelines by Landis and Koch.8 Scores of
0 indicate that agreement is no better than if based on chance.
A k score of 1 indicates a perfect agreement, and negative
scores can be found with consistent disagreement between
observer ratings. Values of 0.00−0.19 represent slight agree-
ment; 0.20−0.29, fair agreement; 0.40−0.59, moderate agree-
ment; 0.60−0.79, substantial agreement; and ≥0.80, nearly
perfect agreement.7 Values of P<0.05 were considered statisti-
cally significant. All statistical analyses were performed using
SPSS 16 statistical software (IBMCorporation).



TABLE2.
Number of the Patients Evaluated According to the New
Laryngeal Grading System

Classification n %

Grade 1 737 80.1

Grade 2 2a 122 13.2

2b 32 3.4

Grade 3 24 2.6

Grade 4 5 0.5

Total 920 100%
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RESULTS
Nine hundred and twenty subjects were enrolled in the study.
Six hundred and thirty-eight (69.3%) were men and 282
(30.6%) were women, and the mean age was 40.13§ 15.08
(18−89 years).

The number of patients constituting grade 1 was 737
(80.1%), while grade 2a was 122 (13.2%), grade 2b was 32
(3.4%), grade 3 was 24 (2.6%), and finally, grade 4 was only 5
(0.5%) (Table 2).

Kappa scores were calculated with the inclusion of the
grades assigned to all videos from three laryngologists. No
data were missing. The k score was 0.945 (P < 0.001) between
the ratings of observer 1 and observer 2, 0.933 (P < 0.001)
between observer 1 and observer 3, and 0.91 (P < 0.001)
between observer 2 and observer 3 (Table 3). These values
denote nearly perfect agreement. A complete agreement was
seen in 890 of the 920 videos.

Given that the k coefficient only denotes agreement between
raters, the percentage of agreement with this study’s designated
“correct” grade was calculated. There was 99.45% agreement
with grade 1, 92.6% agreement with grade 2a, 68.75% agree-
ment with grade 2b, 75% agreement with grade 3, and 80%
agreement with grade 4. The number of cases that the observ-
ers could not reach a consensus on was 7 between grades 1 and
2a, 12 between grades 2a and 2b, 9 between grades 2b and 3,
and only 2 between grades 3 and 4. According to this result,
any of the cases scored with two upper grades were not con-
fused by the authors.
DISCUSSION
TFL is a simple, safe, cost-effective, and commonly used diag-
nostic procedure for the evaluation of the upper aerodigestive
tract that does not result in any major discomfort for the
TABLE3.
The Interobserver Agreements for the Grading System
(Kappa)Scores of Three of the Laryngologists

Observer Kappa Score (k) P

1−2 0.945 ≥0.80 <0.05
1−3 0.933

2−3 0.910
patient.9 It actually provides an excellent and dynamic visual
examination of the epiglottis, glottis aperture, arytenoids,
tongue base, and essentially, the entire upper airway to the
glottis.9 The other important feature of this procedure is that
the patient can be awake and in a seated position for its dura-
tion. However, despite TFL’s fairly frequent use by laryngolo-
gists, a grading system to assess glottic aperture has yet to be
developed.

The incidence of difficult endotracheal intubations can reach
up to 30%, depending on variations in anesthesiologists’ exper-
tise and experience, as well as the need for additional equip-
ment.10−12 The management strategy for securing the airway
depends on evaluating the upper airway and diagnosing possi-
ble anatomic variations that may lead to airway failure risk
during the endotracheal intubation. TFL is widely available
and a familiar technique for the anesthesiologist to evaluate
the upper airway before providing airway management deci-
sions to laryngology patients.13−15 It can help anesthesiologists
to choose the proper management strategy. Rosenblatt et al16

evaluated 138 patients presented for elective diagnostic or ther-
apeutic airway procedures, and the airway management plan
was changed in one-quarter of the patients. They concluded
that TFL improves the safety of managing both known or
unpredictably difficult airway patients. Moorthy et al13 per-
formed routine endoscopy in their examinations of patients
with upper-airway pathologies over a 10-year period and con-
cluded that their airway management plan was influenced by
the patient’s history, physical examination, imaging, and indi-
rect laryngoscopy or fiberoptic endoscopy.

There are several grading systems used to assess the upper
airways in the literature. The Cormack-Lehane (CL) classifica-
tion is a commonly used grading system to evaluate the laryn-
geal view during DL.3 CL classification was first published in
1984 with drawings and descriptions describing a four-step
grading system (CL grades 1−4) for the laryngeal view. Some
studies have modified CL classification to create a more sensi-
tive grading system to evaluate glottic aperture.17−19 A quanti-
tative staging system, “percentage of glottic opening,” was first
reported in 1998 and can distinguish small changes in glottic
visualization.20 It is described as a useful outcome parameter
for assessing glottic visualization. But these studies also have
some handicaps. All of the current grading systems were per-
formed by anesthesiologists while the patient was under general
anesthesia in a supine position, and the tongue base was
manipulated by a rigid laryngoscope. But this new grading sys-
tem is performed on conscious, seated patients who were evalu-
ated before the operation. There also was not any
manipulation performed to the tongue base, as in DL techni-
ques, so that the physicians could easily assess the upper air-
ways before the operation and plan the appropriate approach
accordingly. In the future, this staging system will affect deci-
sions about airwaymanagement before anesthesia.

Another goal of this study was to allow laryngologists to
identify the glottic aperture by examining the main anatomic
landmarks, namely the glottis, arytenoids, and epiglottis.
Although TFL is now used fairly often, a standardized grading
system has not been developed to allow for the identification of
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glottic aperture and laryngeal anatomy—until now. This
grading system can help laryngologists identify the glottis
aperture and laryngeal anatomy, so that any of the patholo-
gies can be diagnosed and described. This grading system will
be able to categorize the glottic aperture and generate a termi-
nological description that can be easily applied during airway
evaluation.

When the three laryngologists’ kappa scores were evaluated
in pairs, they were found to show higher interobserver agree-
ment. Despite the perfect agreement values and high number
of patients, the percentages of agreement with the designated
“correct” grade were variable. The percentages of grades 1, 2a,
and 4 were 99.45%, 92.6%, and 80%, respectively. This can be
explained by the fact that the end-stage patients are more easily
identified and successfully categorized by TFL. The high per-
centages of grades 1 and 2a can also be explained by the high
number of patients. The percentages of grades 2b and 3 were
68.75% and 75%. The number of cases that the observers could
not reach a consensus on was 30, and the disagreement was
mostly between grades 2a and 2b and grades 2b and 3. The
evaluation of the images is entirely subjective, and there may
be a disagreement between closer anatomical structures. The
disagreement may also be due to the fact that the authors did
not perform numerical measurements, and to difficulties in
assessing snapshots. The gradual decrease in the number of
patients with an increase in grades may also have contributed
to this result. In the future the disagreements between groups
may be reduced by the help of possible revisions in this grading
scale.
Limitations
The body mass indexes of the patients and the role of obesity
on the TFL were unknown. The grading system does not dif-
ferentiate the visualization of the tongue base, posterior pha-
ryngeal wall, and laryngeal ventricles. This limitation indicated
that there may be a need for some subgroups in the future.
Although it is still not possible to standardize which nasal pas-
sage should be used during TFL today, studies in which the
examination performed for each patient twice, through each
side, may contribute these results in the future.
CONCLUSION
This new grading system for the laryngeal view can help physi-
cians assess the upper airways, especially before the operation.
It can also help visualize how much of a glottic opening there
is. This new grading system may provide a basis for future
studies of how the TFL preoperatively impacts the decisions of
physicians.
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