
ISSN 1308-7649 • EISSN 2148-3817

Indexed in 

SCI EXPANDED

Member of

Vol. 12 • Issue 2 • August 2016

www.advancedotology.org

The Journal of International 
Advanced Otology is fully 
sponsored and owned by

European Academy of 
Otology & Neuro-Otology

T2-weighted magnetic resonance image in the axial 
plane at the level of the mastoid antrum (Page 133)



EDITOR

O. Nuri Özgirgin
Bayındır Hospital, Ankara, Turkey

ASSOCIATE EDITORS

Manohar Bance  
Dalhousie University, Halifax Nova Scotia, Canada

Arun Gadre   
University of Louisville, Louisville, USA

Simon Lloyd 
University of Manchester, Manchester, UK

Robert Mlynski  
Rostock University Medical Center, Rostock, Germany 

Graziela Souza Queiroz Martins   
University of Sao Paulo, Sao Paulo, Brasil

Masafumi Sakagami    
Hyogo College of Medicine, Hyogo, Japan 

Bülent Satar     
GATA Medical School, Ankara, Turkey

Founded by MSOA

MSOA

Address for correspondence
Mailing address: 2610 Antwerp, 
Oosterveldlaan 24, Belgium
URL: www.advancedotology.org
E-mail: jiao@advancedotology.org

The Journal of International Advanced Otology 
(J Int Adv Otol) 
Copyright © 2005-2016. All rights reserved.
ISSN 1308-7649
E ISSN 2148-3817

The Journal of International Advanced Otology 
is fully sponsored and owned by

European Academy of 
Otology & Neuro-Otology



Fatthi Abdel Baki 
University of Alexandria, Alexandria, Egypt

Mehmet Ada 
University of İstanbul, İstanbul, Turkey

Songül Aksoy 
Department of Audiology, Hacettepe University 
School of Medicine, Ankara, Turkey

Mesut Akyol 
Yıldırım Bayazıt University, Ankara, Turkey

Cüneyt Alper 
University of Pittsburg, Pennsylvania, USA

Fazıl Necdet Ardıç 
Pamukkale University, Denizli, Turkey

Miguel Aristegui 
Hospital General Universitario Gregorio Maranon, 
Madrid, Spain

Bernard Ars 
University of Antwerp, Antwerp, Belgium

Nenad Arsovic 
Belgrade Otorhinolaryngology Clinic, Belgrade, 
Serbia

Asım Aslan 
Celal Bayar University, Manisa, Turkey

Ahmet Ataş 
İstanbul University, İstanbul, Turkey

Paul Avan 
Université d’Auvergne, Clermont-Ferrand, France

Manohar Bance 
Dalhousie University, Halifax Nova Scotia, Canada

Maurizio Barbara 
Sapienza University, Sant’Andrea Hospital, Rome, 
Italy

Saba Battelino 
University Medical Centre, Ljubljana, Slovenia

Yıldırım Bayazıt 
Medipol University, İstanbul, Turkey

Aziz Belal 
Alex Ear Center, Alexandria, Egypt

Ricardo Bento 
University of Sao Paulo, Sao Paulo, Brazil

Daniele Bernardeschi 
GH Pitié Salpêtrière, Paris, France

Dirk Beutner 
HNO-Universitätsklinik Köln, Köln, Germany

Anirban Biswas 
Neurotology Center, Kalkota, India

Bruce Black 
Royal CHildren’s Hospital, Brisbane, Australia

Srecko Branica 
University of Zagreb, Zagreb, Croatia

Robert Briggs 
Royal Victorian Eye and Ear Hospital, Melbourne, 
Australia

Augusto Casani
Pisa University, Pisa, Italy

Carlos Cenjor Español 
Fundacion Jimenez Diaz - Clinica Nuestra Senora 
Concepcion, Madrid, Spain

Udi Cinamon 
Edith Wolfson Medical Center, Cholon, Israel

Marcel Cosgarea 
University of Medicine and Pharmacy “Iuliu 
Hatieganu”, Cluj-Napoca, Romania

Vincent Cousins 
The Alfred Hospital, Melbourne, Australia

Sebahattin Cüreoğlu 
University of Minnesota, Minneapolis, USA

Onur Çelik 
Celal Bayar University, Manisa, Turkey

Chunfu Dai 
University of Shangai, Shangai, China

Vincent Darrouzet 
Hopital Pellegrin, Bordeaux, France

Rubens de Brito 
University of Sao Paulo, Sao Paulo, Brazil

Manohar Bance 
Dalhousie University, Halifax Nova Scotia, 
Canada 

Maurizio Barbara 
Sapienza University, Sant’Andrea Hospital, Rome, 
Italy

Rubens de Brito  
University of Sao Paulo, Sao Paulo, Brazil

Arnaud Deveeze 
Clinique Clairval, Marseille, France

Neil Donnelly 
Spire Cambridge Lea Hospital, Cambridge, UK

Arun Gadre 
University of Louisville, Louisville, USA

Karl-Bernd Hüttenbrink
University of Koln, Köln, Germany

Mohan Kameswaran 
Madras Ear Nose Throat Research Foundation, 
Chennai, India

Thomas Lenarz 
Medizinische Hochschule Hannover, Hannover, 
Germany

Simon Lloyd 
University of Manchester, Manchester, UK

Jacques Magnan 
Causse Ear Clinic, Beziers, France

Robert Mlynski 
Rostock University Medical Center, Rostock, Germany 

Gerry O’Donoghue 
Queens Medical Centre, Nottingham, UK

F. Erwin Offeciers 
Sint-Augustinus Hospital University, Wilrijk, 
Belgium

Seung Ha Oh 
Seoul National University Hospital, Seoul, South Korea 

Milan Profant 
Department of Otorhinolaryngology, Bratislava 
University, Bratislava, Slovakia

Graziela Souza Queiroz Martins
University of Sao Paulo, Sao Paulo, Brasil

Angel Ramos
University Hospital Insular, Las Palmas, Spaim

Masafumi Sakagami 
Hyogo College of Medicine, Hyogo, Japan

Bülent Satar 
GATA Medical School, Ankara, Turkey

Thomas Somers 
Sint-Augustinus Hospital University, Wilrijk, Belgium

Holger Sudhoff 
Bielefeld Academic Teaching Hospital, Muenster 
University, Bielefeld, Germany

Per Caye Thomasen 
Gentofte University Hospital, Hellerup, Denmark

Franco Trabalzini 
University of Siena, Siena, Italy

Ashley Wackym 
Ear and Skull Base Institute, Portland, Oregon, USA

EDITORIAL CONSULTANTS 

ADMINISTRATIVE ADVISORY BOARD



Angel Ramos de Miguel 
Las Palmas University, Las Palmas de Gran 
Canaria, Spain

Olivier Deguine 
University of Toulouse, Toulouse, France

Antonio della Volpe 
Santobono Paediatric Hospital, Naples, Italy

Arnaud Deveeze 
Clinique Clairval, Marseille, France

İrfan Devranoğlu 
İstanbul University, İstanbul, Turkey

Aarno Dietz 
Kuopio University Hospital, Kuopio, Finland

Norbert Dillier 
University Hospital Zürich, Zurich,  
Switzerland

Neil Donnelly 
Spire Cambridge Lea Hospital, Cambridge, UK

John Dornhoffer 
UAMS Medical Center Little Rock, USA

Bruce M. Edwards 
University of Michigan, Ann Arbor, USA

Antonio Lopez Escamez 
Universidad de Granada, Granada, Spain

Jose Fayad 
Saudi Aramco, Dhahran, Saudi Arabia

Roberto Filipo 
Sapienza University, Rome, Italy

Peter Franz 
Rudolfstiftung Teaching Hospital, Vienna, Austria

Bernard Fraysse 
University of Toulouse, Toulouse, France

Henning Frenzel 
Universitätsklinikum Schleswig-Holstein, Lübeck, 
Germany

Arun Gadre 
University of Louisville, Louisville, USA

Michael Gaihede 
Aarhus University, Aarhus, Sweden

Aydan Genç
Department of Audiology Hacettepe University 
School of Medicine, Ankara, Turkey

Imre Gerlinger 
Department of Ear Nose Throat University Pécs, 
Pécs, Hungary

Mislav Gjuric 
SINTEZA Health Center, Zagreb, Croatia

Wilko Grolman 
University of Utrecht, Utrecht, Netherlands

Enis Alpin Güneri 
Dokuz Eylül University İzmir, Turkey

Jean-Philippe Guyot 
University of Geneva, Geneva, Switzerland

İbrahim Hızalan 
Novomet Ear Nose Throat Center, Bursa, Turkey

Margriet A. Huisman 
Leiden University, Leiden, The Netherlands

Malou Hultcrantz 
University of Karolinska, Stockholm, Sweden

Karl-Bernd Hüttenbrink 
University of Köln, Köln, Germany

Yukiko Iino 
Jichi Medical University Saitama Medical Center, 
Saitama, Japan

Armağan İncesulu 
Eskişehir Osmangazi University, Eskişehir,  
Turkey

Adrian James 
The Hospital for Sick Children, Ontario, Canada

Herman Jenkins
University of Colorado, Aurora, USA

Daniel Jiang 
St Thomas’ Hospital, London, UK

Seiji Kakehata 
Yamagata University, Yamagata, Japan

Mohan Kameswaran 
Madras Ear Nose Throat Research Foundation, 
Chennai, India

Daniel Kaplan 
Ben Gurion University, Beer Sheva, Israel

Herman Kingma 
University of Maastricht, Maastricht, The 
Netherlands

Tayfun Kirazlı 
Ege University, İzmir, Turkey

Mete Kiroğlu 
Çukurova University, Adana, Turkey

Hiromi Kojima 
Jikei University, Tokyo, Japan

Nazım Korkut 
İstanbul University, İstanbul, Turkey

Sergey Kosyakov 
Russian Medcal Academy for Postgraduate 
Education, Moscow, Russia

Rudi Kuhweide 
A.Z. St.-Jan Brugge A.V., Bruges, Belgium

Roland Laszig 
University of Freiburg, Freiburg, Germany

Thomas Lenarz 
Medizinische Hochschule Hannover, Hannover, 
Germany

Thomas Linder 
University of Luzern, Luzern, Switzerland

Simon Lloyd 
University of Manchester, Manchester, UK

Jacques Magnan 
Causse Ear Clinic, Beziers, France

Mans Magnusson 
University of Lund, Lund, Sweden

Marco Mandala 
University of Siena, Siena, Italy

Manuel Manrique 
University of Pamplona, Pamplona, Spain

Salah Mansour 
Lebanese University, Beirut, Lebanon

Daniele Marchioni 
University of Verona, Verona, Italy

Paul Merkus 
VU University Medical Center Amsterdam, 
Amsterdam, The Netherlands

Hidemi Miyazaki 
Kyosai Hospital, Tokyo, Japan

Constantino Morera 
University of Valencia, Valencia, Spain

Badr Eldin Mostafa 
Ain-Shams University, Cairo, Egypt

Jef Mulder 
Radboud University Hospital, Nijmegen, The 
Netherlands

Marcus Neudert 
Technische Universität Dresden, Dresden, 
Germany

Thomas Nikolopoulos 
University of Athens, Athens, Greece

Daniel Nuti 
Universita degli Studi di Siena, Siena, Italy

Gerry O’Donoghue 
Queens Medical Centre, Nottingham, UK

Stephen O’Leary
University of Melbourne, Melbourne,  
Australia



Onur Odabaşı 
Adnan Menderes University, Aydın, Turkey

F. Erwin Offeciers 
Sint-Augustinus Hospital University, Wilrijk, Belgium

Seung Ha Oh 
Seoul National University Hospital, Seoul, South Korea

Levent Olgun 
İzmir Bozyaka Hospital, İzmir, Turkey

Carlos A. Oliveira 
University of Brasília Medical School, Brasilia, Brazil

Ewa Olszewska 
Medical University of Bialystok, Bialystok, Poland

Eva Orzan 
Audiology and Otorhinolaryngology Institute for 
Maternal and Child Health IRCCS “Burlo Garofolo”, 
Trieste, Italy

Levent Naci Özlüoğlu 
Başkent University, Ankara, Turkey

Blake Papsin 
University of Toronto, Toronto, Canada

Ronen Perez 
Shaare Zedek Medical Center, Jerusalem, Israel

Nicolas Perez Fernandez 
University of Navarra, Navarra, Spain

Stefan Plontke 
University Hospital Halle, Saale, Germany

Milan Profant
Department of Otorhinolaryngology University of 
Bratislava, Bratislava, Slovakia

Nicola Quaranta
University of Bari, Bari, Italy

Angel Ramos
University Hospital Insular, Las Palmas, Spaim

Giampietro Ricci 
University of Perugia, Perugia, Italy

John Rutka 
Toronto General Hospital, Toronto, Canada

Ayşe Sanem Sahli 
Department of Audiology Hacettepe University 
School of Medicine, Ankara, Turkey

Masafumi Sakagami 
Hyogo College of Medicine, Hyogo, Japan

Issam Saliba 
University of Montreal, Quebec, Canada

Mario Sanna 
Gruppo Otologico, Piacenza, Italy

Pascal Senn
University of Geneve, Geneve, Switzerland

Avi Shupak 
Technion - Israel Institute of Technology, Haifa, Israel

Henryk Skarzynski 
World Hearing Center, Warsaw, Poland

Ad Snik 
University of Nijmegen, Nijmegen, The Netherlands

Thomas Somers 
Sint-Augustinus Hospital University, Wilrijk, Belgium

Holger Sudhoff 
Bielefeld Academic Teaching Hospital, Muenster 
University, Bielefeld, Germany

Witold Szyfter 
Poznan University of Medical Sciences, Poznan, Poland

Bülent Şerbetçioğlu 
Dokuz Eylül University, İzmir, Türkiye

Haruo Takahashi 
University of Nagasaki, Nagasaki, Japan

Rinze A. Tange 
University of Utrecht, Utrecht, The Netherlands

George Tavartkiladze 
National Research Centre for Audiology and 
Hearing Rehabilitation, Moscow, Russia

Per Caye Thomasen 
Gentofte University Hospital, Hellerup, Denmark

Tetsuya Tono 
Miyazaki Medical College, Miyazaki, Japan

Vedat Topsakal 
University of Utrecht, Utrecht, The Netherlands

Franco Trabalzini 
University of Siena, Siena, Italy

Eric Truy 
University of Lyon, Lyon, France

Nina Bozanic Urbancic 
University Medical Centre Ljubljana, Ljubljana, Slovenia

Cem Uzun 
Trakya University, Edirne, Turkey

Paul Van de Heyning 
University of Antwerp, Antwerp, Belgium

Frederic Venail 
CHU Montpellier, Montpeiller, France

Christophe Vincent 
Lille University Hospital, Lille, France

Magnus von Unge 
Akershus Universitetssykehus, Nordbyhagen, Norway

Ashley Wackym 
Ear and Skull Base Institute, Portland, Oregon, USA

Stephen Wetmore 
University West Virginia Medical Center, 
Morgantown, USA

Sertaç Yetişer
Anadolu Hospital, İstanbul, Turkey

Orhan Yılmaz 
Dışkapı Hospital, Ankara, Turkey

Robin Youngs 
Gloucestershire Royal Hospital, Gloucestershire, UK

Diego Zanetti 
University of Milano, Milano, Italy

Publisher
İbrahim KARA

Publication Director
Ali ŞAHİN

Deputy Publication Directors
Gökhan ÇİMEN
Dilşad GÜNEY ÖZCAN

Publication Coordinators
Esra GÖRGÜLÜ
Betül ÇİMEN
ZeynepYAKIŞIRER

Aydın Baran GÜRPINAR
Gizem KAYAN

Project Coordinator
Hakan ERTEN

Project Assistants
Duygunur CAN
Aylin ATALAY
Şükriye YILMAZ

Graphics Department
Ünal ÖZER
Neslihan YAMAN
Deniz DURAN

Contact
Address : Büyükdere Cad. No: 105/9 34394  
Mecidiyeköy Şişli, İstanbul, Turkey
Phone : +90 212 217 17 00
Fax : +90 212 217 22 92
E-mail : info@avesyayincilik.com



Aims and Scope
The Journal of International Advanced Otology (IAO – Citation Abbreviation: J Int Adv Otol) is an open access double-blind peer-reviewed, in-
ternational publication. The Journal of International Advanced Otology is fully sponsored and owned by the European Academy of Otology and 
Neurotology and the Politzer Society. The Journal of International Advanced Otology is published 3 times per year on April, August, December 
and its publication language is English.

The scope of the Journal is limited with otology, neurotology, audiology (excluding linguistics) and skull base medicine.

The Journal of International Advanced Otology aims to publish manuscripts at the highest clinical and scientific level. J Int Adv Otol publishes 
original articles in the form of clinical and basic research, review articles, short reports  and a limited number of case reports. Controversial pa-
tient discussions, communications on emerging technology, and historical issues will also be considered for publication.

Target audience of J Int Adv Otol includes physicians and academic people who are interested in both clinical and basic sciences. 

Editorial and publication processes of the journal are shaped in accordance with the guidelines of the international organizations such as the 
International Council of Medical Journal Editors (ICMJE) , the World Association of Medical Editors (WAME), the Council of Science Editors (CSE), 
the Committee on Publication Ethics (COPE), the European Association of Science Editors (EASE) 

The Journal of International Advanced Otology is indexed in Science Citation Index Expanded, PubMed/MEDLINE, Index Copernicus, EBSCO, 
PROQUEST, SCOPUS.

J Int Adv Otol is funded by revenue generated by advertising as well as the support of the European Academy of Otology and Neurotology and 
the Politzer Society.

Subscription information
The access to all full-text issues of the journal is free at www.advancedotology.org. To become a member of the journal, please get in contact 
with the Editorial Office through jiao@advancedotology.org.

Permissions and Reprints
Permissions for reproduction of materials published and reprints in the Journal of International Advanced Otology should be requested from 
the editorial office at jiao@advancedotology.org. Authors who submit color figures will receive an estimate of the cost for color reproduction.

Advertising
For requests concerning advertising, please contact the Publisher.

Editorial Office: Prof. Dr. O. Nuri Ozgirgin
Address: Bayındır Hospital, Söğütözü, Ankara, Turkey
Tel: +90 312 287 90 00 – int: 7811
Fax: +90 312 284 42 76
e-mail: ozgirgin@politzersociety.org

Publisher:  AVES
Address: Büyükdere Cad. 105/9 34394 Mecidiyeköy, Şişli, İstanbul
Phone: +90 212 217 17 00
Fax: +90 212 217 22 92
Web page: www.avesyayincilik.com
E-mail: info@avesyayincilik.com

Material Disclaimer
Statements or opinions expressed in the manuscripts published in the Journal of International Advanced Otology reflect the views of the au-
thor(s) and not the opinions of the editors, the editorial board and the publisher; the editors, the editorial board and the publisher disclaim any 
responsibility or liability for such materials.

The journal is printed on an acid-free paper.



Instructions to Authors
The Journal of International Advanced Otology (IAO – Citation Abbreviation: J Int Adv Otol) is a open access, double-blind peer-reviewed, inter-
national publication. The Journal of International Advanced Otology is fully sponsored and owned by the European Academy of Otology and 
Neurotology and the Politzer Society. The journal is directed to an audience of physicians who are interested in both clinical and basic sciences. 
The Journal of International Advanced Otology publishes original articles in the form of clinical and basic research, review articles, short reports 
and a limited number of case reports. Controversial patient discussions, communications on emerging technology, and historical issues will also 
be considered for publication.

Editorial and publication processes of the journal are shaped in accordance with the guidelines of the international organizations such as the In-
ternational Council of Medical Journal Editors (ICMJE) , the World Association of Medical Editors (WAME), the Council of Science Editors (CSE) , the 
Committee on Publication Ethics (COPE), the European Association of Science Editors (EASE)

The Journal of International Advanced Otology will only evaluate manuscripts submitted via the journal’s self-explanatory online manuscript sub-
mission and evaluation system, manuscripts submitted via any other medium will not be evaluated.

Previously published manuscripts (except in the form of an abstract or a preliminary report), and manuscripts that are under consideration for 
possible publication elsewhere will not be accepted for evaluation.

The Journal of International Advanced Otology requires each submission to be accompanied by a Copyright Transfer Form, an Author Contribu-
tions Form and an ICMJE Form for Disclosure of Potential Conflicts of Interest.

Statements or opinions expressed in the manuscripts published in the Journal of International Advanced Otology reflect the views of the author(s) 
and not the opinions of the editors, the editorial board and the publisher; the editors, the editorial board and the publisher disclaim any responsi-
bility or liability for such materials.

The final responsibility in regard to the published articles rests with the authors.

Each individual listed as an author should fulfil the authorship criteria recommended by the International Committee of Medical Journal Editors 
(Uniform Requirements for Manuscripts Submitted to Biomedical Journals. http://www.icmje.org). Individuals who contributed to the preparation 
of the manuscript but do not fulfil the authorship criteria should be acknowledged in an acknowledgments section, which should be included in 
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The submitting authors will be automatically informed by the journal’s manuscript submission and evaluation system of any changes in the status 
of their submission.

MANUSCRIPT PREPARATION
Manuscripts should be prepared in accordance with the ICMJE - Recommendations for the Conduct, Reporting, Editing and Publication of Scholarly 
Work in Medical Journals (updated in December 2013 – available at www.icmje.org). 

Original Investigations and Reviews should be presented according to the guidelines: randomized study – CONSORT, observational study – STROBE, 
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Main Document

Abstract
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nih.gov/mesh/MBrowser.html).

Main Text
The main text of Case Reports should be limited with 1200 words and should be structured with the following subheadings; Introduction, Case 
Presentation and Discussion. The maximum number of references cited in a case report should be 10.

The subheadings of the review articles should be planned by the authors. However, each review article should include a “Conclusion” section. The 
main text of review articles should be limited with 5000 words. The number of references cited should not exceed 50.

Original Articles should be structured with Introduction, Materials and Methods, Results subheadings Discussion. The number of references cited 
should not exceed 35 and the main text should be limited to 3000 words.

All acronyms and abbreviations used in the manuscript should be defined at first use, both in the abstract and the main text. The abbreviation 
should be provided in parenthesis following the definition.

Statistical analysis should be performed in accordance with guidelines on reporting statistics in medical journals (Altman DG, Gore SM, Gardner MJ, 
Pocock SJ. Statistical guidelines for contributors to medical journals. Br Med J 1983: 7; 1489-93.). Information on the statistical analysis process of 
the study should be provided within the main text.
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All references, tables and figures should be referred to within the main text and they should be numbered consecutively in the order they are 
referred to within the main text.

Limitations, drawbacks and shortcomings of original articles should be mentioned in the “Discussion” section before the conclusion paragraph.

References
References should be numbered consecutively in the order they are referred to within the main text and all references listed in the reference list 
should be referred to within the main text in parenthesis. Style and punctuation of each reference in the reference list should be in accordance with 
the examples listed below;

Standard journal article: Journal titles should be abbreviated in accordance with journal abbreviations used in Index Medicus (for journal abbrevi-
ations consult List of Journals indexed for MEDLINE published annually by NLM at http://www.nlm.nih.gov/tsd/serials/lji.html). When there are six 
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1347/KT7515, an inhibitor of c-Jun N-terminal kinase activation. J Neurosci 2000; 20: 43-50.



Books
Chapter in a book: Sherry S. Detection of thrombi. In: Strauss HE, Pitt B, James AE, editors. Cardiovascular Medicine. St Louis: Mosby; 1974.p. 273-85.

Personal author(s): Cohn PF. Silent myocardial ischemia and infarction. 3rd ed. New York: Marcel Dekker; 1993.
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Conference paper:
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Smith P. Golladay K. Payment for durable medical equipment billed during skilled nursing facility stays. Final report. Dallas (TX) Dept. of Health and 
Human Services (US). Office of Evaluation and Inspections: 1994 Oct. Report No: HHSIGOE 169200860.

Dissertation:
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Article in electronic format:
Morse SS. Factors in the emergence of infectious diseases. Emerg Infect Dis (serial online) 1995 Jan-Mar (cited 1996 June 5): 1(1): (24 screens). Avail-
able from: http:/ www.cdc.gov/ncidodlElD/cid.htm.

Tables 
Tables should be included in the main document and should be presented after the reference list. Tables should be numbered consecutively in the 
order they are referred to within the main text. A descriptive title should be provided for all tables and the titles should be placed above the tables. 
Abbreviations used in the tables should be defined below the tables by footnotes (even if they are defined within the main text). Tables should be 
created using the “insert table” command of the word processing software and they should be arranged clearly to provide an easy reading. Data 
presented in the tables should not be a repetition of the data presented within the main text but should be supporting the main text.

Figures and Figure Legends
Figures, graphics and photographs should be submitted as separate files (in TIFF or JPEG format) through the submission system. The files should 
not be embedded in a Word document or the main document. When there are figure subunits, the subunits should not be merged to form a single 
image. Each subunit should be submitted separately through the submission system. Images should not be labelled (a, b, c, etc.) to indicate figure 
subunits. Thick and thin arrows, arrowheads, stars, asterisks and similar marks can be used on the images to support figure legends. Like the rest of 
the submission, the figures too should be blind. Any information within the images that may indicate an individual or institution should be blinded. 
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Editorial

A Plea for More Mechanistic Patient Centered Research in Otology

In the last decades, several great forces have been shaping clinical medicine, and research in clinical medicine, including 
otology. These are Evidence Based Medicine, and clinical trials, Personalized Medicine, and Qualitative Medicine. Personalized 
Medicine arose out of the explosion in knowledge about genetic and molecular mechanisms of disease in the last 20 years. It 
attempts to characterize individual patients at the biologic level so that therapies can be tailored specifically to the patient’s 
biology. Qualitative research most often seeks a deeper understanding of the subjective experience of the patient, and their 
environment.  Clinical trials, and evidence based on their analyses such as meta-analyses have come to increasingly dominate 
thinking and research in medicine. Systematic reviews in otology are increasing exponentially.  

EBM and qualitative research have been very useful, and are based on sound principles and allow us to evaluate interventions 
much more rigorously than we did in the past. As such these types of research deserve great respect. Outcomes research is quite 
heavily promoted by health care systems that must make difficult decisions regarding how to spend finite resources on health. 

However, none of these types of research can really tell us much about the underlying mechanisms of disease. Nor do they result 
in generation of new hypotheses as to the causes or mechanisms of how disease in otology manifests.   For that, we need to 
continue to develop research into the mechanisms behind why things happen the way they do, how they interact with other 
systems, and what causes normal mechanisms to go awry.  Often there is a push to develop new treatments, and this is easier to 
raise funds for, as of course the goal of all research is cure of disease. However, this can be at the expense of understanding first 
the mechanisms involved in disease and its progression. Only then can treatments be rationally devised. 

It seems that many young trainees in otology increasingly seem to be shying away from mechanistic research, favoring instead 
evidence based research methodologies, educational research or advanced administrative degrees. It seems to be that we are 
going backwards in the role of the academic clinician as part of a scientific team.

In otology, our diagnostics are often very crude.  There are diagnoses in our field, such as sudden sensorineural hearing loss, or 
chronic subjective dizziness, that are just descriptors of symptoms or signs. They say nothing about the underlying mechanisms. 
For instance, sudden sensorineural hearing loss could be from vascular, infectious, ototoxic, traumatic, metabolic or autoimmune 
causes. Even our common tests, such as the audiogram, sample only a crude part of the hearing ability. In many centers even 
speech testing in quiet is not routinely performed. 

How about temporal processing, speech in noise, ability to understand with degraded signals, fine frequency hearing etc etc.? 
These would map better onto patient symptoms. 

A fundamental problem is that otologic disorders and their mechanisms are evaluated in silos. These silos include otologists, 
basic scientists, audiologists, vestibular therapists, electrophysiologists, neurologists and neurosurgeons. They often do not 
communicate at all, and are all immersed in their own research or clinical “bubbles”.

While many clinicians are not able to take time to develop expertise in bench research at the cellular or molecular level, I 
would urge academic clinicians to build the engines of mechanistic research in otology in their centers. The patient is the 
common denominator between the clinician and the researcher.  Each patient is potentially a learning opportunity for research, 
if we could build collaborations between otologists, engineers, basic scientists, in order to apply current in-vivo interrogation 
tools, such as electrophysiology, acoustic probes and responses, imaging, psychoacoustics, genetic testing, biological markers, 
vestibular testing tools, and advanced audiometry including simulated environments to patients as they pass through the 
clinical flow. This would require them to be co-located with the clinic areas. I am advocating a push to build these types of 
centers in academic institutions. 

Better understanding of the mechanisms behind disease would lead to better diagnostics, and hence better profiling of patients 
for clinical trials. It would lead to new therapeutics, and better guided therapeutics for therapies already existent.

It is important for academic leaders to continue to stress the need for mechanistic research in otology disorders in the next 
generation of otologists. While we need otologists trained in evidence based medicine, this cannot become the sum total of our 
research efforts in the coming decades!

Prof. Dr. Manohar Bance
Division of Otolaryngology-Head and Neck Surgery
Dalhousie University, Halifax, Nova Scotia, Canada


