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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  
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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  
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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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The preparation of the Virtual Endoscopy and 3D Reconstruction in the 
Airways book has required the help and cooperation of many. To each indi-
vidual, we acknowledge our debt of gratitude. It has been both an honor and 
a privilege to have worked with all of the authors who are expert anesthesi-
ologists, radiologists, surgeons, and technologists from across the world.

First and foremost, we would like to extend our gratitude to Mr. Samir 
R. Khiste, a radiology technologist who did a great job in 3-D reconstruction 
of our clinical cases. Also, we would like to thank Dr. Serag Kamel for edit-
ing the diagrams and photos for normal anatomy chapter and to Dr. Abderrazak 
Sahraoui for his talent in photography of our 3-D printed projects.

The staff at Springer have contributed in countless ways, with compe-
tence, patience, and hard work, particularly Ms. Reshmi Rema and Mr. 
Andrea Ridolfi who kept us on task and played a pivotal role in the quality of 
the final written text.

We especially wish to express our deep appreciation to the Anesthesia, 
ICU, and Perioperative Medicine Department and Clinical Radiology & 
Medical Imaging Department, both at Hamad Medical Corporation, Doha, 
Qatar; without their relationships, we would not have become the editors of 
this book.

Lastly, we would like to thank from the bottom of our hearts our God for 
helping us make this work feasible and our families whose understanding, 
forbearance, and support made this book possible.
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