 Stereo Operative
Atlas of

=
g A »‘
% P g B

[N A =t
.- . B Rl Pt < o i P
i “‘-a} F L T SR S e S | 8 e
I 0L * m 2 I T e Ty R o e e e e e S
” N e s el s A g g PR g N
i ' vl ] '

Pu Dai

Dong-yi Han
Vincent C Cousins
Yue-shuai Song
Editors

@ pppppp 'S MEDICAL PUBLISHING HOUSE @ Springer



Pu Dai * Dong-yi Han * Vincent C Cousins
Yue-shuai Song
Editors

Stereo Operative Atlas
of Micro Ear Surgery

@ PEOPLE’S MEDICAL PUBLISHING HOUSE @ Springer



EHEMm%R (CIP) HiiF

H 2 HIMSIARFAREE = Stereo Operative
Atlas of Micro Ear Surgery: #&3C / #FNE 5% . —
Jest: ARTAH AL, 2018

ISBN 978-7-117-27679-5

[. O 1. O#g--- M. OHERE - BRI -
Ei% V. D R764.9-64

Hp [ AR P 5 CIP g~ (2018) 58 261108 =

ALEM™ www.ipmph.com EZFHE.ZFAR.ELEE, ‘
MEREERGEERE TS
AZEM wwwpmphcom ADLEFEFNELHFEE

WA, BRLER!

Stereo Operative Atlas of Micro Ear Surgery
B 2RMEILEF RERE (S Chi)

+ . 8 Ad F4— Vincent C Cousins AR

HARZ 1T AR DA A (Hh4kk 010-59780011 )

M ik JETHEABHKE A R R 19 5

HB 4% : 100021

E - mail: pmph @ pmph.com

WIH ML . 010-59787592 010-59787584  010-65264830

B Rl bRk Bl e fn A BR 2 )

% Hehs

I Z: 889 x 1194 1/16 Epsk: 19

¥ .58 TF

AR &R 20184F 12 A% 1A 2018 4F 12 J145 1 IS 1 URENK

FRAER S ISBN 978-7-117-27679-5

£ fr:318.00 7T

FTH SRS HR BB IE : 010-59787491 E-mail: WQ @ pmph.com
( FLJ& EPZe i i ()8t S5 A4t i g s b OB R R 4 )



Stereo Operative Atlas of Micro Ear Surgery



AKEL & B &

PMPH PEOPLE’S MEDICAL PUBLISHING HOUSE

Website: http://www.pmph.com/

Book Title: Stereo Operative Atlas of Micro Ear Surgery

Copyright © 2018 by People’s Medical Publishing House. All rights reserved. No part of this
publication may be reproduced, stored in a database or retrieval system, or transmitted in any
form or by any electronic, mechanical, photocopy, or other recording means, without the prior

written permission of the publisher.

Contact address: No. 19, Pan Jia Yuan Nan Li, Chaoyang District, Beijing 100021, P.R. China,
phone/fax: 8610 5978 7236, E-mail: pmph@pmph.com

Disclaimer
This book is for educational and reference purposes only. In view of the possibility of human error or
changes in medical science, the author, editor, publisher and any other party involved in the publication
of this work do not guarantee that the information contained herein is in any respect accurate or complete.
The medicinal therapies and treatment techniques presented in this book are provided for the purpose of
reference only. If readers wish to attempt any of the techniques or utilize any of the medicinal therapies
contained in this book, the publisher assumes no responsibility for any such actions. It is the responsibility
of the readers to understand and adhere to local laws and regulations concerning the practice of these
techniques and methods. The authors, editors and publishers disclaim all responsibility for any liability,
loss, injury, or damage incurred as a consequence, directly or indirectly, of the use and application of any

of the contents of this book.

First published: 2018 LORN, oSt Seretie2
SIS ““”H“I'I! m“ ‘ll”l
9787

Cataloguing in Publication Data: 11702767950>
A catalogue record for this book is available from the
CIP-Database China.

Printed in The People’s Republic of China

Acquisitions Editor: Ni WEN
Editor in Charge: Ni WEN
Cover Design: Xi LI

Book Design: Rui JIANG




Preface

Auditory perception is one of the most important human senses and this is self-evident to all
mankind. Structural and functional lesions causing hearing loss are mostly located in the mid-
dle and inner ear, which makes them the main targets in microsurgery of the ear and lateral
skull base. The temporal bone contains many important structures which are small and delicate
and have complex relationships, thus representing one of the most intricate and complicated
areas in the human body. Visualization of these structures and their spatial relationships is
beyond the ability of the unaided eye, making our understanding of ear anatomy a difficult
task. The invention and application of the zoom stereo binocular microscope have opened a
new chapter for microsurgery, providing excellent stereo vision and stimulated further devel-
opment of modern otology.

Microsurgery of the ear is still known as a challenging field due to its delicate nature and its
demands of meticulous technical ability. Young trainees starting in the field are faced with
significant difficulty in acquiring the surgical knowledge and techniques of the ear and lateral
skull base procedures they see demonstrated by their experienced otology and neurotology
mentors. This is in part due to the inability of observers to have the same stereo vision as the
operating surgeon.

Generally, beginners gain their surgical knowledge of the ear and lateral skull base by
studying anatomic drawings, photographs, videos, etc. The learner’s personal understanding,
spatial imagination, and 3D imaging of the anatomical relationships need to be synthesized in
the mind. Inevitably, an incorrect impression may often be generated during this process.

Traditional textbooks cannot provide the 3D features of a surgical field to learners. The
trainee has the difficult task of learning and comprehending 3D information based only on 2D
images. This has stimulated a drive to develop an innovative method to change this sometimes
ineffective learning method.

Twenty years ago, we began to consider reproducing the anatomy and surgical field of ear
surgery using computer technology with the aim of providing effective technological support
for anatomical research, teaching, and microsurgical training. In the early stages, we achieved
computer-aided 3D reconstruction from serial sections of the temporal bone, and this laid the
foundation for 3D morphological research of the ear. Based on this technology, we obtained
paired stereoscopic images of reconstructed structures with different rotating angles observed
with a stereoscope to generate real 3D images. Building on this experience, we collaborated
with Dr. You-jun Yu from Foshan Hospital, to publish our first 3D atlas, the stereoscopic
Anatomic Atlas of Temporal Bone in 2006. That book contains 76 pairs of stereoscopic images
and readers can obtain vivid stereovision of anatomic fields with a custom-made stereoscope,
which improves the efficiency of learning temporal bone anatomy.

Due to technical limitations, the asynchronous manual exposure technique adopted at that
time was unable to address the 3D synchronous photography requirement of the dynamic and
ever-changing operative surgical field. For this reason, we invented a stereoscopic photo cap-
ture system based on a binocular microscope, which can capture surgical scenes of the right
and left light paths without interrupting surgical operations (Chinese Patent number: Z1.2008
2 0078610.3). The images taken by this system provide the same authentic 3D surgical scene
as observed by the operating surgeon. Based on this breakthrough, we set up a 3D image bank
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of ear microsurgery, collecting some ten thousand pairs of 3D images from hundreds of ear and
lateral skull base surgeries. In this book, we have selected 418 pairs of stereoscopic images
from 43 operations, covering a variety of common ear and lateral skull base surgeries. Each set
of stereo pictures gives a strong sense of layering and depth, with realistic stereognosis when
using an inexpensive folded stereoscope designed for the purpose. Even without the stereo-
scope, observers can achieve stereo vision by staring at the pairs of 3D images for a period of
time. The detailed notes and legends accompanying the stereoscopic images help readers bet-
ter understand the important surgical procedures, including the spatial relationship of key
structures and handling skills required. We believe this technology has great potential to
change teaching and training methods of ear and lateral skull base microsurgery, and improve
the effectiveness of teaching and academic exchange.

We are keen to share this exciting new technological achievement with colleagues around
the world. This is our first publication of a 3D atlas of ear and lateral skull base microsurgery.
There will inevitably be some deficiencies and errors in this book and we invite your valuable
feedback and advice to help improve the stereo atlas of microsurgery and related technology
in the future.

Pu Dai

Dong-yi Han

Beijing, China Vincent C Cousins
Melbourne, Australia Yue-shuai Song
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General Introduction

Yue-shuai Song, Song Gao, and Pu Dai

A Brief History of the Development of
Stereoscopy in Ear Micro Surgery

Yue-shuai Song and Pu Dai

Our knowledge of the anatomy of the temporal bone can be
dated back to Hippocrates who understood the tympanic
membrane to be part of the acoustic apparatus, and Aristotle
who recognized the cochlea as part of the hearing organ.
Later in 1860 Toynbee studied 2000 temporal bones and
published his findings in the classic work Disease of the Ear.
So techniques especially modern techniques of dissection
have greatly improved our abilities to study the temporal
bone, and among them, Computerized Tomography (CT
Scanning) has added to this.

The basic threads of three dimensional (3D) spatial shape
research of otology came from Newton. In 1879 he suggested
reconstructing the temporal bone using contiguous sheets, but
this was not available until 1968, when an English engineer
Hounsfield invented the first CT machine. With this technique

Y.-s. Song, MD (<)

Department of Otolarygngology Head and Neck Surgery,
Beijing Friendship Hospital, Capital Medical University,
Beijing 100050, China

e-mail: thinkmed @ 126.com

S. Gao, MD
Department of Otolaryngology, The 175th Hospital of Chinese
PLA, Zhangzhou 363000, China

P. Dai, MD (&<)

Department of Otolarygngology Head and Neck Surgery,
Chinese PLA General Hospital, Beijing 100853, China
e-mail: daipu301 @vip.sina.com

Harada (1988) made some particular observations of the
temporal bone, including the external auditory canal, tym-
panic membrane, carotid artery, vestibule, labyrinth and
internal auditory canal. In 1989, Lutz reconstructed the facial
nerve and carotid artery and made a 3-D measurement of ana-
tomical structures. He also discussed the anatomical basis of
various otologic diseases. In China, the work of Professor Pu
Dai (1991) on temporal bone reconstruction based on exten-
sive anatomic data hasn’t only expanded the study but also
enriched the knowledge of stereo reconstruction in China.
Computer aided temporal bone reconstruction has become
a landmark in Medical studies, while it still has some defects,
the images which are created by this technique are only an
abstraction of the real anatomic structures, far different to
real surgical images. Considering this, Professor Dai has fur-
ther developed a way to capture and save stereo images. He
has combined binocular vision theory, the stereoscope and
the operating microscope in an ingenious way. This has pro-
vided a much more realistic representation of micro ear

surgery.

© Springer Science+Business Media Singapore and People’s Medical Publishing House 2017 1
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Fig. 1.1 Reconstructed 3D cochlea and reflecting mirror stereoscope
The wheatstone stereoscope (1838): to view images using the stereoscope (Reprint from Volume 68 of the series Intelligent Systems, Control and
Automation: Science and Engineering pp 97-130, Springer, 2013)



1 General Introduction

Stereo Operative Photography of Micro Ear
Surgery

Song Gao and Pu Dai

What Is Stereo Images of Micro Ear Surgery
and How to Capture Them?

Micro Ear Surgery is routinely performed with the help of
the operating microscope which gives true stereo vision
through the two eye lens (just like we watch things through
our two naked eyes). Traditionally this level of stereo-
vision has not been available outside the Operating Room
and we have had to bear standard 2D pictures, losing a lot
of important spatial information, but now we have used a
side-by-side stereoscopic system to address this deficiency.
We use two separate Digital Single Lens Reflex (SLR)
Cameras attached to an operating microscope to simulta-
neously capture left and right pictures of the same object
as shown in the picture below.

Fig. 1.2 The
microscope with
stereoscopic photo
system

Equipment and Specifications

The following equipment is required to record the ideal
paired photographs:

1. Operating microscope with two side ports for attachment of
two digital SLR cameras. Each side of the system, including
eye-lens and camera, must have the same optical pathway;

2. The two cameras should be controlled by one manual key
or pedal so that the left and right photographs are taken
simultaneously by two cameras separately;

3. Adequate light: Sufficient light is always very important,
especially when you want to capture images of very tiny
structures in a very deep situation;

4. Two Hi-Q Digital Single Lens Reflex Cameras, and make
sure they share the same settings.

In our department, we use two Canon EOS 5D digital
cameras, one Carl Zeiss Pentero microscope with a foot con-
trol pedal connecting to it, which is used for image capture.
Correct focus is controlled via a video monitor that has the
same optical pathway to the right eye-lens.
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Stereo Image Production

Step 1: Open a pair of photos, captured during surgery in
Adobe Photoshop software;

Step 2: Overlap the paired left and right side photos, make
sure the structure in the focus of these two pictures can be
completely matched.

Step 3: Crop photos to a standard measurement, and keep the
observation target in the middle of the field;

Step 4: Position the edited photos side by side in their origi-
nal side position;

Step 5: Save the side-by-side stereo-images in Hi-Q JPEG
format;

The following steps are necessary to ensure effective
stereovision:

1. Make sure the structure in the focus of these two pictures
can be completely overlapped;
2. Side cannot be exchanged.

How to View the Stereo Images

Step 1: Unfold the stereoscope;

Step 2: Place the two feet of stereoscope in the both lateral
margins of side-by-side stereo-image;

Step 3: Adjust lens distance of stereoscope;

Step 4: Enjoy the realistic stereovision!
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