Assessment of Malignant Laryngeal Neoplasms

Office-Based Endoscopy and Direct laryngoscopy Compared

with Computed Tomography of The Neck
A Thesis

Submitted for Partial Fulfillment of the Doctoral Degree in Phoniatrics

By
Ahmed Mohamed Refaat Salem
M.B., B.Ch. Msc. Phoniatrics
Under Supervision of

Prof. Dr. Samia El Said Bassiouny

Professor of Phoniatric unit, Faculty of Medicine-
Ain Shams University

Prof. Dr . Ehab Kamal Hakim

Professor of Otorhinolayngology, Faculty of Medicine-

Ain Shams University

Dr. Ahmed Nabil Khattab

Assistant professor of Phoniatrics, Faculty of Medicine-

Ain Shams University
Dr. Yasser Ibrahim Abd Elkahlek

Lecturer of Diagnostic radiology, Faculty of Medicine-
Ain Shams University

Faculty of Medicine
Ain Shams University
2018



ACKNOWLEDGEMENTS

First of all, Thank God for giving me the opportunity to be
supervised by such an amazing group of professors, and to work in a
field I find very interesting, that | have been working with much passion
and enthusiasm.

I would like to express my sincere thanks and gratitude to Prof. Dr.
Samia Bassiouny, Professor of Phoniatrics Unit, Ain Shams University,
for her continuous encouragement and support along my training course
in the Phoniatrics Unit, Ain Shams University. | gained so many things
not only on the scientific domain, but on the human domain as well.
Thanks to her for setting such a wonderful example.

I would like also to express my sincere thanks to Professor Dr.
Ehab Kamal, for pushing me onwards all through this work, and for his
meticulous supervision.

Deep acknowledgement to Dr. Ahmed Nabil Khattab and Dr.
Yasser lbrahim for their support, for supplying me with lots of papers
and information that have been very valuable in the construction of this
thesis.

Also, | would like to present my sincere thanks to all staff members
of Phoniatrics Unit, Faculty of Medicine, Ain Shams University and to
my colleagues in Phoniatrics Unit at Ain Shams University

Special dedication to my Mum, who has always been my shelter and
inspiration, and to my Dad whose soul will be always present around
me to guide me .

Ahmed Mohamed Refaat Salem



LIST OF CONTENTS

INTRODUCTION
AIM OF THE WORK
REVIEW OF LITERATURE
Chapter 1: Malignant laryngeal neoplasm

Chapter 2: History of laryngeal examination

Chapter 3: Imaging Techniques, Radiological Anatomy, and Normal
Variants of the larynx

Chapter 4: Office-based Endoscopy (Advantages and Technique)
Chapter 5: Direct laryngoscopy (Technique, Morbidity and Safety

Measures)
SUBJECT AND METHODS
RESULTS
DISCUSSION

CONCLUSION AND RECOMMENDATIONS
REFERENCES

ARABIC SUMMARY




LIST OF FIGURES

Fig. Title Page
No.

1 | Boundaries of the larynx 10

2 | Anatomy of the larynx 10

3 | Compartments of the larynx 11

4 | Endoscopic picture of larynx with landmarks 11

5 |Johann Czermak examing a subject, using a light-| 14
concentrating mirror.

6 | Autolaryngoscopy described by Brunings (1910), The | 22
counter-pressure applied by the surgeon’s left hand displaced
the larynx posteriorly, and improved view of the anterior
commissure.

7 | Gustav Killian performing suspension laryngoscopy, 1919. | 24
The patient’s head is suspended by attaching the
laryngoscope to the “gallows”

8 | CT scan through the larynx from cranial to caudal (a-h) 30

9 | MRI Tl-weighted sagittal image in the midline 34

10 | MRI Tl-weighted coronal image demonstrating the normal | 34
anatomy of the larynx

11 | MRI Tl-weighted sagittal image, off midline, demonstrating | 35
the true and false vocal cords

12 | The spatial orientation of endoscopy room 44

13 | Protecting the lips with the fingers of the non-dominant hand 46

14 | Endoscopes exert excessive lateral pressure on the teeth to 47
either side of a gap between the front teeth

15 | Dental guard. 47

16 | A dental guard can be made in the operating room with 48
thermoplastic sheeting

17 | Typical operating room setup with anaesthetist at the foot of 49
the bed

18 | Bronchoscope protruding from the end of the endotracheal 51




tube

19 | Range of laryngoscopes; note tube on side of 2nd scope to | 51
connect anaesthetic gases to for spontaneous ventilation
20 | Light source and cable. 52
21 | Laryngoscope with light carrier. 53
22 | chest piece. 53
23 | Laryngoscope suspended on a laryngoscope holder with 54
adjustable supporting plate which is fixed to the side of the
operating table
24 | View of the larynx 56
25 | Percentage of glottic and supraglottic affection in the study 64
26 | Complaint analysis 66
27 | shows the distribution of different complaints of both glottis 66
and supraglottic lesions
28 | Comparison between Office-based endoscopy, Direct 64
laryngoscopy and CT regarding tumor staging.
29 | Showing case of cartilage invasion by a glottic tumor 70
changing the cancer staging from T2 to T4, (a) OB, (b) DL,
(cCT
30 | Showing accurate staging of (a) OB,(b) DL, (c) CT of the 71
same patient.
31 | Showing MajU (major under-estimation) in CT scan 71
32 | Showing MinO (minor over-estimation) in CT scan 72
33 | Showing MajO (major over-estimation) in CT scan 72
34 | Comparison between Office-based endoscopy, Direct 73
laryngoscopy and CT in glottic and supraglottic lesions
regarding vocal fold affection.
35 | Comparison between Office-based endoscopy, Direct 75
laryngoscopy and CT regarding vocal fold affection in
different tumor stages.
36 | Sensitivity and specificity regarding vocal fold affection. 75




37

showing example of a patient with false —ve results on CT(c
)(a) Office based endoscopy, (b) DL and(c) CT scan same
level and same patient.

76

38

Showing an example of false +ve affection of the right vocal
fold in CT scan, (a) Office based endoscopy, (b) CT scan
same level and same patient.

7

39

Showing left supraglottic tumor, (a) office based endoscopy
couldn’t assess the left vocal fold,while (b) direct
laryngoscopy and (c ) CT scan, could assess its affection.

7

40

showing Comparison between Office-based endoscopy,
Direct laryngoscopy and CT in glottic and supraglottic
lesions regarding laryngeal ventricle affection.

79

41

Showing Comparison between Office-based endoscopy,
Direct laryngoscopy and CT regarding laryngeal ventricle
affection in different tumor stages.

80

42

Showing sensitivity and specificity of office-based
endoscopy, direcy laryngoscopy and CT regarding laryngeal
ventricle affection.

80

43

Showing a patient with false —ve results on CT regarding
affection of left laryngeal ventricle.

81

44

Showing false +ve results on CT regarding affection of right
laryngeal ventricle.

82

45

Comparison between Office-based endoscopy, Direct
laryngoscopy and CT all laryngeal lesions regarding
ventricular bands affection.

84

46

Comparison between Office-based endoscopy, Direct
laryngoscopy and CT in glottic and supraglottic lesions
regarding ventricular band affection

84

47

Comparison between Office-based endoscopy, Direct
laryngoscopy and CT regarding ventricular bands affection
in different tumor stages

85

48

sensitivity and specificity of office-based endoscopy, direcy
laryngoscopy and CT regarding ventricular bands affection.

86

49

Showing false +ve results on CT regarding affection of right
laryngeal ventricle, (a) DL, (b) OB, (c) CT

86




LIST OF TABLES

Table Title Page
no.
1 T staging of glottic carcinoma 8
2 T staging of supraglottic carcinoma 8
3 T staging of subglottic carcinoma 9
4 Accuracy of office-based endoscopy, direct 69
laryngoscopy and Computed Tomographic Staging of
glottic and supraglottic Tumors
5 Comparison between Office-based endoscopy, Direct 73
laryngoscopy and CT in glottic and supraglottic lesions
regarding vocal fold affection.

6 Comparison between Office-based endoscopy, Direct 74
laryngoscopy and CT regarding vocal fold affection in
different tumor stages.

7 Comparison between Office-based endoscopy, Direct 75
laryngoscopy and CT in all laryngeal suspected lesions
regarding vocal fold affection
8 Comparison between Office-based endoscopy, Direct 78
laryngoscopy and CT in all laryngeal suspected lesions
regarding laryngeal ventricle affection.

9 Comparison between Office-based endoscopy, Direct 78
laryngoscopy and CT in glottic and supraglottic lesions
regarding laryngeal ventricle affection
10 Comparison between Office-based endoscopy, Direct 79

laryngoscopy and CT regarding laryngeal ventricle




affection in different tumor stages.

11

Comparison between Office-based endoscopy, Direct
laryngoscopy and CT in all laryngeal suspected lesions
regarding ventricular folds affection.

82

12

Comparison between Office-based endoscopy, Direct
laryngoscopy and CT in glottic and supraglottic lesions
regarding ventricular folds affection.

83

13

Comparison between Office-based endoscopy, Direct
laryngoscopy and CT regarding ventricular folds
affection in different tumor stages.

83




List of abbreviations

CT o, computed tomography
DL Direct laryngoscopy
OB..oooiii Office based

WHO............oo world health organization

OBFES ..................... office-based flexible endoscopic surgery
AIOLPs..................... in-office laryngeal procedures

VFE Vocal fold

VFL ..o .Vocal fold injection
TNE.....ooooiii Transnasal esophagoscopy.
BP.o Blood pressure.

AJCC ..., American Joint Committee on Cancer
stage determination

MinO................oo.ell. Minor overstaging by not more than
one stage

MajO.........oooeiiniaa. Major overstaging by more than one
stage

MinU..................o. Minor understaging by not more than
one stage

MaU ... Major understaging by more than one

stage



AIM OF THE WORK

The goal of this study is to clarify the role of office-based
endoscopy and direct laryngoscopy compared with computed
tomography in the assessment of topographic extension of

laryngeal malignant neoplasms.



Introduction

Head and neck cancer is a term that encompasses epithelial

malignancies that arise in the paranasal sinuses, nasal cavity, oral
cavity, pharynx, and larynx. Laryngeal malignancy is the most
frequent primary malignancy in the upper aerodigestive tract
except for oral cavity malignancies. Squamous cell carcinomas
form the vast majority of malignant laryngeal diseases (more than
90%). (Rousseau and Badoual, 2012)

The most important factor in treatment planning of
laryngeal carcinoma is the accuracy of pretherapeutic staging. The
limitation of clinical and endoscopic tumor evaluation to assess
the exact tumor extension of laryngeal carcinomas is well

recognized (Pillsbury and Kirchner 1979)..

Since 1976, computed tomography (CT) has become a
reliable technique for evaluating most tumors of the head and neck
region. It became the most important radiologic adjunct in the
pretherapeutic staging of laryngopharyngeal cancer (Archer et al.,
1983).



According to Castelijns et al. (1988) CT accurately
demonstrates gross cartilage invasion, especially in the presence
of extralaryngeal tumor spread, but fails to detect minor cartilage
invasion in many cases. The ability of the CT to detect neoplastic
invasion varies widely with reported sensitivities of 46-66% and
specificities of 84- 94%.

All clinical/endoscopic staging errors consisted of an
underestimation that resulted from a failure to clinically identify
invasion of the paraglottic and preepiglottic space and destruction
of laryngeal cartilage with extralaryngeal tumor invasion (Zbaren
et al., 1996)

With recent improvements in techniques of obtaining
laryngeal anesthesia and with the quality of flexible endoscopes,
many of these procedures can be performed under local anesthesia

in an office-based setting (Sunil, 2012).

Office-based endoscopy is performed in clinic examination
suite. This suite consists of an examination chair and a video
tower with photodocumentation capability. No cardiopulmonary
monitoring is performed during the procedure; however, the

patient’s vital signs are collected before the visit (Sunil, 2012).



The major advantage of office-based endoscopy over
traditional direct laryngoscopy is avoidance of general anesthesia
which might be contraindicated in some cases especially the old
age group of patients which characterizes malignancies of the
larynx and hypopharynx. Other advantages include lower cost,
more efficient use of the patient’s and surgeon’s time and patient

satisfaction (Koufman et al., 2007).

According to Cohen et al. (2013) the specificity of trans-
nasal-laryngoscope in diagnosing invasive carcinoma was
excellent, but the sensitivity of diagnosing a suspicious lesion as

being carcinoma in situ or invasive carcinoma was only 69.2%.

Postma et al. (2002) reported 100% accuracy of transnasal
esophagoscopy in 17 patients with lesions of the upper
aerodigestive tract. All 17 masses were presumptively suspected
to be malignant and were later inspected and verified as being
malignant through panendoscopy with biopsy. The results of
transnasal esophagoscopy and panendoscopy with biopsy

specimens were identical.

The reported cost advantage in transoral oral office-based

surgery results from a dramatically decreased utilization of



hospital resources such as operating rooms, recovery suites,
prolonged cardiopulmonary monitoring, intravenous medications,
and the skilled medical staff required to provide a safe general

anesthetic and recovery (Filho et al., 2006).

More studies are required to address the efficacy of office
based endoscopy and direct laryngoscopy compared with
computed tomography in the assessment of topographic extension

of laryngeal carcinoma.



Malignant laryngeal neoplasm

The incidence of laryngeal cancer according to WHO,
ranges from 2.5 to 17.2 per 100,000 per year as reported by (The
Department of Health Guidance) and it represents approximately
3% of new malignancy diagnosed annually worldwide. Ninety
percent of laryngeal malignancy is due to squamous cell
carcinoma with lymphoma being the second most frequent
diagnosis. Most patients with laryngeal carcinoma develop
hoarseness however other clinical presentations include a neck
mass, dysphagia, stridor and haemoptysis. Impaired laryngeal
function from carcinoma and its treatment results in marked

disturbance of communication, breathing and swallowing.

Cigarette smoking, particularly, and other forms of tobacco
and alcohol have been considered probable etiological factors in
laryngeal cancer but a positive causal relationship has not been
substantiated statistically. That smoking causes changes in the
mucous membranes of the respiratory tract has been established
by Ryan et al.(1955) who believe that these changes progress and
eventually change into various premalignant keratoses.

Leukoplakia is known to be a precursor of cancer of the true

vocal cords. The cause of leukoplakia itself is unknown but the



