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Preface

New technologies in airway management never cease to amaze me, and it is
especially wonderful to be existed in a period when rapid medical advances
are changing the clinical practice landscape with reassuring certainty and fre-
quency—having seen the world around me slowly transition from 2D to 3D
imaging and even 4D in certain cases! It was only a matter of time before
clinicians would find themselves needing 3D imaging on a regular basis.

In less than 10 years, virtual endoscopy and 3D reconstruction have spread
all around the world, and the diffusion of this technique may be traced through
the increasing number of published papers in the literature. I have personally
kept in touch with the major advances in the field and have used virtual
endoscopy for many of my patients. Having been in the field of airway man-
agement for 20 years, I can confidently attest to its robustness and efficacy in
managing hitherto impossible to intubate patients.

From my experience and those of my colleagues, we have gathered a lot of
knowledge and wisdom on the subject, and I am delighted to present the first
edition of our book Virtual Endoscopy and 3D Reconstruction in the Airways.

While this book is mainly intended for anesthesia trainees and consultants,
we believe it would be well suited for intensive care physicians, emergency
physicians, radiologists, ORL-HNS surgeons, maxillofacial surgeons , pul-
monologists, paramedical staff, and medical students.

The content includes a brief review of the fundamental airway anatomy
and moves onto radiologic and virtual 3D evaluation of normal and diseased
airways. The discussion also deals with the use of this technology in oral,
nasal, maxillofacial, and skull base surgeries. We also discuss about 3D vir-
tual endoscopy in ICU settings, augmented reality visualization in pulmonary
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interventions, and implications of 3D printing on airway management. There
is a section on challenging cases derived from real patient experiences in our
hospital. The book ends with future perspectives and recommendations.

While we did our best to prevent any misinformation of any form, we
would urge our readers to inform us of any such error, including spelling or
contextual errors. We also would advise that this book certainly does not
replace professional or expert guidance and consultation.

I am much thankful to my wife, sons, and daughter for their continuous
help in all stages of this book.

I would also like to thank Dr. Hanan Mawlana for her constant support
while editing this unique book and to all the participating authors for their
contribution.

Thank you and enjoy your book!

Doha, Qatar Nabil A. Shallik



Preface

Ever since the dawn of time, mankind has brought forth innumerable innova-
tions, and the medical field is a prime example. As a radiologist, I firmly
believe that an image is worth a thousand words, as the saying goes, and this
could not be more true with the advent of 3D reconstructions, volume render-
ing techniques, and virtual endoscopy (VE). In today’s world, it is difficult to
imagine living without technology. Some of the newest innovations today
were either in the realm of fiction years ago or were just a seed in someone’s
mind, ready to evolve into something far greater.

Computer-aided diagnosis (CAD), coupled with VE, can inevitably aid in
providing better healthcare.

3D printing can be done for difficult and complicated cases, as surgeons
will have a physical model of the pathology to have a clear approach to proceed
with the surgery, and can be a great tool to use when teaching junior colleagues.

Many people consider 3D imaging and VE as difficult tasks; however,
when well practiced, it is considered a great asset with limitless clinical value.

In some respects, the workstation of a radiologist is their own high-end
video games console, just like Sony’s PlayStation 4 capable of rendering mil-
lions of high-fidelity imaging metadata, as well as providing aesthetically
pleasing and clear information.

I'am inviting all our colleagues to practice the 3D imaging and VRT techniques
which are considered fun with great clinical impact and value; please enjoy.

Doha, Qatar Abbas H. Moustafa

vii



Preface

Within a fast-changing world like ours, very detailed descriptions are often
important. To get autonomous cars running perfectly, you need detailed maps
and instructions to navigate the cars through a jungle of obstacles.

So too, the future of surgery lies with automatization; through automatiza-
tion, we seek to get a safe and stable product free of human error. Automatization
provides potential to extract consistent and standardized information from
patients, such as genetic profiles for pharmacokinetic modelling and dexterous
robots as surgeons and anesthesiologists to be handled by experts of course!
However, for automatization in anesthesiology, absolute accuracy and meticu-
lous detail of anatomy are needed, which would have to be even more precise
than the detailed maps we need to drive autonomous cars. To make robots that
intubate patients, we first need even more precise understanding and detail of the
anatomy of the airway. This book can bring us to that future of automatization!

Let us start first by minimizing dangerous situations, such as “cannot intu-
bate/cannot ventilate,” which can be accomplished through better training
programs, better tools, and better understanding of the airway.

Different angles from different specialists give us better understanding about
the airway. A book about the anatomy of the airway is therefore essential.

Hopefully, all will read this book with pleasure. I congratulate every
author for the effort they put in and the other editors especially Dr. Nabil for
their patience and endurance.

Happy reading.

Doha, Qatar Marco A. E. Marcus
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Introduction

Nabil A. Shallik

Medicine is an everyday progressing science,
where health-care providers continue to enhance
their knowledge and develop their skills.
Moreover, technology has made the application
of medical knowledge more versatile and widely
available.

The combined use of knowledge and technol-
ogy has the power to improve health-care ser-
vices, which is not achieved by using the best
technology but achieved by the excellent use of
technology (Fig. 1.1).

The quote, “a picture is worth a thousand
words,” refers to the notion that a complex idea
can be conveyed with a single image, as it illus-
trates these meanings more effectively than any
description can.

The goal of this book is to utilize all these
concepts to emulate the above, to produce a
textbook that simplifies complex topics and
makes it relevant to students, trainees, anesthe-
tists, radiologists, intensivists, surgeons, and
physicians.

N. A. Shallik (D<)
Department of Clinical Anesthesiology, Weill Cornell
Medical College in Qatar, Doha, Qatar

Department of Anesthesiology, ICU and Perioperative
Medicine, Hamad Medical Corporation, Doha, Qatar

Department of Anesthesiology and Surgical Intensive
Care, Faculty of Medicine, Tanta University, Tanta,
Egypt

e-mail: Nshallik@hamad.qa

© Springer Nature Switzerland AG 2019

1.1 Book Overview

The book adopts a concise, practical, and simple
approach to all topics of discussion. Care has
been taken to confirm the accuracy of the infor-
mation presented and to describe generally
accepted practices.

The chapters in the virtual endoscopy (VE)
and three-dimensional (3-D) sections were spe-
cifically written to simplify complex topics,
extrapolate them to real processes, and apply
them to relevant perioperative clinical situations.

Each chapter provides a list of additional com-
plementary topics that are available within the
book, giving readers the opportunity to supple-
ment their knowledge of any given topic.

I strongly believe that this will appeal to all
anesthetists seeking a practical guide in the man-
agement of airway. I sincerely hope that the prac-
tical nature and quality of this text will contribute
to your learning and benefit patients in the ever-
growing field of anesthesia.

N. A. Shallik et al. (eds.), Virtual Endoscopy and 3D Reconstruction in the Airways,

https://doi.org/10.1007/978-3-030-23253-5_1
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