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Abstract Objectives Hypopharyngeal cancer is one of the upper aerodigestive tract malignan-
cies with the poorest prognosis. The aim of this study was to assess the role of modified
Killian’s (MK) method in routine, outpatient-based flexible laryngoscopy to improve
visualization and assess the extent of supraglottic and hypopharyngeal cancers.
Materials and Methods An observational study was conducted in a tertiary hospital in
India where fifty consecutive patients who presented to the outpatient clinic with
suspected hypopharyngeal and supraglottic malignancy underwent a conventional laryn-
goscopy as well as MK method. The site and extent of the tumor on endoscopy were
recordedand thevideosweregraded independentlyby two investigatorsonMurono’s scale
from 1 to 5. A subset of these patients who underwent direct laryngoscopy under general
anesthesia was also scored with the above scale. The scores were compared to check the
accuracy of flexible laryngoscopy with the MK method in staging cancer.
Statistical Analysis Descriptive statistics were given using mean (standard deviation
[SD]) for continuous variables and frequency (percentage) for categorical variables.
The difference between the mean scores was analyzed using the paired-t test. The
agreement between the scales and the observer, that is, the inter- and intraobserver
agreement, was presented with concordance rate and Kappa weighted analysis.
Results In this study, the mean scores of the Murono’s scale grading of the
conventional method, MK method, and direct laryngoscopy were 1.42 (SD: 0.64),
2.94 (SD: 0.95), and 4.30 (SD: 1.49), respectively, which showed significant improve-
ment in scores with MK method. In addition, the subset analysis demonstrated a
significant agreement between direct laryngoscopy and MK method.
Conclusion The MK method is a good diagnostic test and a valuable adjunct to
diagnostic flexible laryngoscopy in the evaluation and staging of hypopharyngeal and
supraglottic cancers.

Flexible laryngoscopy using the Modified Killian’s method is a good
and easy diagnostic test for early evaluation of hypopharyngeal
and supraglottic cancers by improving the visualization and the
office evaluation of head and neck cancers.
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Introduction

Early detection is the key determinant in the outcomes of
hypopharyngeal cancer. It is regarded as one of the cancers
with a poor outcome, secondary to diagnosis at an advanced
stage.1 Hypopharyngeal cancers are associated with a very
poor prognosis that is partly due to the presence of rich
lymphatic drainage and partly due to the magnitude of the
operation required in its treatment, particularlywhenpresen-
tation is late.2 Early lesions can be missed easily as the
hypopharynx is oftennot visualized in its entirety on a routine
fiberoptic endoscopic examination. It is established that the
endoscopic screening in patients with squamous cell carcino-
ma (SCC) of the head and neck facilitates in early detection of
second lesions.1 Innovations in cancer diagnosis, namely nar-
row-band imaging system, have revolutionized the manage-
ment of laryngeal and oropharyngeal cancers. However, the
same could not be replicated in the treatment of hypophar-
yngeal and supraglottic cancers. The size and site of the tumor
are the key factors to a successful outcome in both transoral
laryngeal surgery and larynx preserving techniques.

Many researchers have devised strategies to enhance the
visualization of the hypopharynx. However, none have com-
pared it to the direct laryngoscopy, which is the gold
standard.3–5 The objective of this study was to compare
the degree of visualization of hypopharynxwith convention-
al and “Modified Killian’s” (MK) methods. We have also
compared the accuracy as well as the extent of visualization
with MK method with direct laryngoscopy in staging supra-
glottic and hypopharyngeal lesions.

Methods

A prospective observational study was conducted for 19
months between November 2016 and June 2018 in the
department of ear, nose, and throat at a tertiary hospital in
India after the Institutional Review Board approval—IRB No:
10264[DIAGNO].

A total of 50 consecutive patients with a primary hypo-
pharyngeal or supraglottic cancer, aged over 18 years, con-
senting to participate in the studywere included. The subjects
were excluded if they had malignancies of the oral cavity,
oropharynx, nasopharynx, paranasal sinuses, unable to per-
form Valsalva maneuver, allergic to lignocaine or unstable
cardiac disease with any respiratory distress.

After topicalization of the participantswith 4% lignocaine,
fiberoptic laryngoscopy was performed demonstrating the
maneuvers using 3.7mm ENF- P4 Olympus fiberoptic laryn-
goscope and camera (Storz Telecam Dx KARL STORZ SE & Co.
KG- Tuttlingen, Germany). Once all the personal identifiable
information was removed from the videos, these were grad-
ed by two blinded assessors.

Conventional laryngoscopy was performed in sitting po-
sition and subject asked to phonate and larynx visualized.
The subject was then asked to bend forwards while in the
sitting position with the fiberoptic laryngoscope in position.
They were then asked to perform a Valsalva maneuver
(►Fig. 1). Thepyriformsinuseswere thenevaluatedby turning

the head to the opposite sides. A subset of these patients
underwent a direct laryngoscopy under general anesthesia
andbiopsy forhistopathological confirmationof thediagnosis.
Two independent and blinded assessors—experienced otorhi-
nolaryngology professors, graded the deidentified videos.
The extent of the tumor was noted in all techniques and
the degree of the exposure of the hypopharynx was graded
using Murono’s scale by each investigator independently.
(►Supplementary Material S1, available online only).

The data was analyzed using STATA15.1 I/C software. The
difference between the mean scores was analyzed using
paired-t test along with subgroup analysis. The following
variables were compared: patient age, gender, direct laryn-
goscopy done or not, and scores obtained based on visuali-
zation of tumors. The agreement between the scales and the
observer, that is, the inter- and intraobserver agreement,was
measured with concordance rate and Kappa weighted anal-
ysis. The agreement between raters (assessor 1 and 2) was
analyzed using weighted Kappa as the scores on grade
(►Supplementary Material S1, available online only).

Results

Majority of the patients were male and aged between 55 and
65 years of age (►Supplementary Material S1, available
online only). Direct laryngoscopy is the gold standard with
thebest degree of visualization and thiswas reflected by high
mean scores onMurono’s scale. MKmethodwas the superior
of the two fiberoptic laryngoscopy techniques with better
degree of visualization (►Fig. 2). Paired t-test demonstrated
a statistically significant difference in the Murono’s scores
with MK method, in comparison to conventional method (p-
value¼0.000). The direct laryngoscopy was superior to both
conventional laryngoscopy and MK method (p¼0.0002 and
p¼0.0064, respectively) (►Table 1 [see Note]).

Among the subsites that were assessed apex of pyriform
sinus, lower posterior pharyngeal wall and postcricoid area
were the least visualized subsites with conventional laryn-
goscopy but all these subsites showed improved visualiza-
tion with MK method. Similarly, these were well visualized

Fig. 1 Flexible laryngoscopy using modified Killian’s method in the
outpatient department.
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with direct laryngoscopy, previously which was difficult
with fiberoptic techniques (Supplementary Material S1,
available online only). The extent of tumor could be visual-
ized in entirety in only 2% of all the participants with
conventional technique. However, the complete extent of
the tumor was visualized in more than 60% of the partic-
ipants with MK method by both assessors. (Supplementary

Material S1, available online only).
The inter-rater agreement for MK methodwas 94.27% with

Kappa value of 0.77. The inter-rater agreement between con-
ventional method of laryngoscopy by both assessors was 74%
with a Kappa value above 0.48 (Supplementary Material S1,
available onlineonly).Wefound lowconcordancebetween two
methods in some subsites that were poorly visualized—apexof
pyriform sinus, posterior surface of cricoid, and lower part of
posterior pharyngealwall.Most of the subsiteswere visualized
by both assessorswith higher concordance even in the difficult
to visualize subsites as mentioned above. The concordance of
MKmethodsbetween theassessorswasmore than90% inmost
of the subsites visualized with Kappa value of more than 0.8
suggestive of almost perfect agreement (Supplementary

Material S1, available online only).

Discussion

The 5 years survival rate is 64%, and the rate for individual
sites are 47% for supraglottic SCC, 79% for glottic SCC, and 30
to 50% for subglottic SCC.6

Hypopharyngeal cancers have one of the lowest survivals
among all the head and neck cancers.

The advanced stage at the diagnosis, poor general condi-
tion, submucosal spread, and high propensity to lymphatic
metastasis are the reasons for poor outcomes.7 The tendency
to invade adjoining structures is high in hypopharyngeal
cancers and early diagnosis is the key. Only less than 5%
patients with hypopharyngeal cancer are in stage I at the
time of diagnosis.8

Early and improved visualization of the mucosal disease
holds key for early intervention, thus improving the overall
outcome. Vocal cord mobility is an important sign for deep
extension.9

In this study, hypopharyngeal and supraglottic cancer
lesion were graded with a flexible laryngoscope using both
conventional and MK method to compare the extent of
visualization of the lesion. Since the tendency of most
hypopharyngeal cancers is to spread in the inferior direction,
the inferior extent of the tumor is better visualized with this
additional maneuver during the flexible laryngoscopy.10 The
MK method helped in visualizing the apex of the pyriform
sinus inmost of the participants; hence, the inferior extent of
tumor was visualized at an early stage for the better man-
agement of hypopharyngeal cancers (Supplementary

Material S1, available online only).
Murono et al and Sakai et al studied the MKmethod as an

adjunct to the endoscopic evaluation of hypopharyngeal and
laryngeal cancers.3,4 The study found out that the MK

Table 1 Paired t-test among all three methods

Variable n Mean Murono’s score Standard error Standard deviation

Conventional method 13 1.69 0.26 0.94

Modified Killian’s (MK) method 13 2.92 0.28 1.03

Direct laryngoscopy 13 4.30 0.41 0.41

Note: The difference between the mean scores of Murono’s scale between normal method and direct laryngoscopy among the subset sample was
2.61 with a significant p-value of 0.0002 and between MK method and direct laryngoscopy among the subset sample was 1.38 with a significant p-
value of 0.0064.

Fig. 2 Comparison of Murono’s scale score between conventional method and modified Killian’s (MK) method.
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method had improved the visualization of the hidden areas
of hypopharynx namely the post cricoid and apexof pyriform
sinuses, which are not routinely visualized during a conven-
tional flexible laryngoscopy. Both the assessors were able to
visualize the tumor extent in its entirety with the MK
method as compared to conventional method.

In the study by Murono et al, the mean scores of normal
method of flexible laryngoscopy were 1.11 (standard deviation
[SD]: 0.36) andMKmethodwas 3.39 (SD: 0.94)with significant
difference in mean score and p-value of less than 0.01.3 On
analysis, we found that the mean scores on the Murono’s scale
grading of the conventional method, MK method, and direct
laryngoscopywere1.42 (SD:0.64), 2.94 (SD:0.95), and4.30 (SD:
1.49), respectively. Among the threemethods, our study founda
statistically significant difference in the mean scores was
observed (p-value<0.05). The MK method showed significant
improvement in the grading of scores in all 50 participants in
comparison to conventional method (►Supplementary

Material S1, available online only).
This is the first study reporting inter-rater agreement for

MK method of fiberoptic examination of larynx and hypo-
pharynx where both assessors had a concordance of more
than 90% in most subsites in MK method. Similarly, no study
has compared the agreement between the two methods of
fiberoptic laryngoscopy—conventional and MKmethod with
the direct laryngoscopy, which is the gold standard. In
addition to both fiberoptic laryngoscopy techniques, 13
patients also underwent direct laryngoscopy under general
anesthesia. The rest either had a flexible laryngoscopy-
guided biopsy under local anesthesia or already had a direct
laryngoscopy previously done elsewhere.

The differencebetween themean scores ofMurono’s scale
score of conventional method of laryngoscopy and direct
laryngoscopy among the subset sample was 2.61 (p-value
¼0.0002). On the contrary, there was a statistically signifi-
cant correlation with the difference in mean scores of MK
method and direct laryngoscopywas 1.38 (p-value¼0.0064).

The degree of visualization of tumors in the MK method
was quite comparable to direct laryngoscopy that is the gold
standard.Most patientswere compliantwith theMKmethod
of flexible laryngoscopy. Four participants who could not
perform Valsalva maneuver were excluded from the study.

Currently with the above results, we emphasize that the
use of MK method as an adjunct to flexible fiberoptic
laryngoscopy could be a helpful diagnostic tool in the early
diagnosis and staging of hypopharyngeal and laryngeal
cancers. It is simple and easy maneuver and can be done
along with conventional method in an outpatient setting.
Along with imaging, this method can aid in the early diag-
nosis and improve the treatment outcomes of hypopharyng-
eal and supraglottic cancers.

Conclusion

The MK method is a safe and reliable diagnostic tool that
significantly improves the extent of visualization of the

primary hypopharyngeal and supraglottic cancer lesions;
therefore, we recommend it as part of a routine fiberoptic
laryngoscopy evaluation of patients with hypopharyngeal/
supraglottic malignancies in the outpatient setting without
any added cost.
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