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Medical Statistics has never been easier!

The easiest  way to order :  w w w.karger.com/medical _ statistics

The fifth revised edition of this highly successful book 

presents the most extensive enhancement since 

Using and Understanding Medical Statistics was first 

published 30 years ago. Without question, the single 

greatest change has been the inclusion of source 

code, together with selected output, for the award-

winning, open-source, statistical package known as 

R. This innovation has enabled the authors to de-

emphasize formulae and calculations, and let soft-

ware do all of the ‘heavy lifting’.

This edition also introduces readers to several graph-

ical statistical tools, such as Q-Q plots to check nor-

mality, residual plots for multiple regression models, 

funnel plots to detect publication bias in a meta-

analysis and Bland-Altman plots for assessing agree-

ment in clinical measurements. New examples that 

better serve the expository goals have been added 

to a half-dozen chapters. In addition, there are new 

sections describing exact confidence bands for the 

Kaplan-Meier estimator, as well as negative binomial 

and zero-inflated Poisson regression models for over-

dispersed count data.

The end result is not only an excellent introduction 

to medical statistics, but also an invaluable reference 

for every discerning reader of medical research lit-

erature.
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>tuberculosis
    Alive Dead
Control 38 14
Treatment 51 4
>  sher.test(tuberculosis)
   Fisher's Exact Test for Count Data
data: tuberculosis
p-value=0.008993
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exp(a + bx)

1 + exp(a + bx)

T =
(O1 − E1)

2

E1

+
(O2 − E2)

2

E2

Karger – Medical and Scientific Publishers

CH–4009 Basel, Switzerland

orders@karger.com, f: +41 61 306 12 34

www.karger.com

Dear Librarian

I have reviewed this publication and 

would like to recommend it for our library.

Recommended by:

Department:

Date:

Signature:

Orders may be placed with any bookshop, 

subscription agency, directly with the publisher 

or through a Karger distributor.

Matthews, D.E. (Waterloo, Ont.); 

Farewell, V.T. (Cambridge)

Using and Understanding Medical Statistics

5th, revised and extended edition

XX + 338 p., 48 fig., 103 tab., 2015

CHF 49.00 / EUR 46.00 / USD 54.00 

(hard cover + online supplementary material) 

Online version for institutional purchase

Prices subject to change, VAT not included 

EUR price for eurozone countries, USD price for 

USA and Latin America only

ISBN 978–3–318–05458–3 

(hard cover + online supplementary material)

e-ISBN 978–3–318–05459–0 

eBook available on:

K
I1

5
4

0
6



Basel • Freiburg • Paris • London • New York • New Delhi • Bangkok • 
Beijing • Tokyo • Kuala Lumpur • Singapore • Sydney

Contents

See the journal website for contents

http://www.karger.com/Journal/Issue/271349


Printed in Switzerland on acid-free and non-aging paper 
(ISO 9706) by Werner Druck & Medien AG, Basel

The Journal of Clinical Cytology and Cytopathology
Founded 1957 by Georg L. Wied 
Continued 2004–2013 by Marluce Bibbo

R. Marshall Austin, Pittsburgh, Pa.
Lukas Bubendorf, Basel
Edmund S. Cibas, Boston, Mass.
Yener S. Erozan, Baltimore, Md.
Andrew S. Field, Sidney, N.S.W.
David B. Kaminsky, Palm Springs, Calif.

Adhemar Longatto-Filho, Braga
Robert Y. Osamura, Tokyo
Fernando C. Schmitt, Dudelange
Philippe Vielh, Villejuif
Pio Zeppa, Salerno

1 9 5 7

THE 
IN

TE
RN

AT
IO

NAL ACADEMY O
F C

Y
TO

LOGY ...   ...

Official Periodical 
of the International 
Academy of Cytology

Editorial Board

M.A. Al-Abbadi, Dammam
Z.W. Baloch, Philadelphia, Pa.
G.G. Birdsong, Atlanta, Ga.
B. Bode-Lesniewska, Zurich
J.-P. Bogers, Antwerp
A. Bondi, Bologna
L. Chen, Phoenix, Ariz.
D. Chhieng, New York, N.Y.
B. Cochand-Priollet, Paris
B.T. Collins, St. Louis, Mo. 
P. Dalquen, Basel
D.K. Das, Safat
L. Di Bonito, Triest
C.U.S. Dinesh, Dharwad
J. Dušková, Prague
H. Ehya, Philadelphia, Pa.
G. Fadda, Rome
W.C. Faquin, Boston, Mass.
A. Farnsworth, North Ryde, N.S.W.
P. Firat, Istanbul
B.T. Fitzpatrick, Camden, N.J.
K.R. Geisinger, Winston-Salem, N.C.

R. González-Cámpora, Seville
S.E. Greening, Philadelphia, Pa.
P.K. Gupta, Philadelphia, Pa.
M. Henry, Rochester, Minn.
Y. Huang, Philadelphia, Pa.
P. Ip, Hong Kong
K. Kapila, Kuwait
W.E. Khalbuss, Riyadh
I. Kholova, Tampere
B. Knight, Carlton, Vic.
T.K. Kobayashi, Shiga
J.F. Krane, Boston, Mass.
G. Leiman, Burlington, Vt.
O. Lin, New York, N.Y.
V.A. Livolsi, Philadelphia, Pa. 
B.-M. Ljung, San Francisco, Calif.
V. Mahovlic, Zagreb
P.M. Michelow, Johannesburg 
D.R. Mody, Houston, Tex.
M. Nasioutziki, Th essaloniki
J.F. Nasuti, Bridgeport, Conn.
R. Nayar, Chicaco, Ill.

B. Önal, Ankara
M. Pusztaszeri, Geneva
T. Sauer, Nordbyhagen
S. Savic, Basel
I. Shabalova, Moscow
M.T. Siddiqui, Atlanta, Ga.
J.F. Silverman, Pittsburgh, Pa.
J.H.F. Smith, Sheffi  eld
L. Şkoog, Stockholm
E. Szekely, Budapest
E.M. Tani, Stockholm
G. Tse, Hong Kong
L. Vass, Kistarcsa
D.C. Wilbur, Boston, Mass.
B. Yang, Cleveland, Ohio
G.C.H. Yang, New York, N.Y.
M.F. Zakowski, New York, N.Y.

Editor-in-Chief

Kari J. Syrjänen, Turku

Co-Editor 

Volker Schneider, Freiburg i.B.

Honorary Editor

Marluce Bibbo, Philadelphia, Pa.

Associate Editors



National and Regional Societies and Editors

E-Mail karger@karger.com
www.karger.com

© 2015 S. Karger AG, Basel

Th e Journal Home Page is available at:
www.karger.com/acy

The journal is also the official periodical of the following 
National and Regional Societies

1 9 5 7

THE 
IN

TE
RN

AT
IO

NAL ACADEMY O
F C

Y
TO

LOGY ...   ...

Official Periodical 
of the International 
Academy of Cytology

Albanian Society of Cytology .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Majlinda Buba Ikonomi
Sociedad Argentina de Citologia  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Mercedes Gamboni
Australian Society of Cytology  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Andrew S. Field
Société Belge de Cytologie Clinique/Belgische Vereniging voor Klinische Cytologie   .  . Claire Bourgain
Sociedade Brasileira de Citopatologia  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Álvaro Piazzeta Pinto
British Society for Cytopathology  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Karin Denton 
Th e Canadian Society of Cytology/Société Canadienne de Cytologie  .  .  .  .  .  .  .  .  .  .  . Harmanjatinder S. Sekhon
Ceská spolecnost pro klinickou cytologii  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Jaroslava Dušková
Sociedad Chilena de Citologia  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Miguel Socias
Chinese Society of Cytopathology  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Dongge Liu
Asociacion Colombiana de Citologia   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Lilia M. Osorio Mejia de Gomez
Croatian Society for Clinical Cytology   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Vesna Mahovlić
Danish Society of Pathologic Anatomy and Clinical Cytology  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Doris Schledermann
Deutsche Gesellschaft  für Zytologie  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Dietmar Schmidt 
Dutch Society of Pathology  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Elle K.J. Risse
European Federation of Cytological Societies.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Martin Tötsch
Sociedad Española de Citologia   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Mercedes Santamaría Martínez 
Finnish Society of Clinical Cytology .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Leena Krogerus 
La Société Française de Cytologie Clinique  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Marie-Cécile Vacher Lavenu 
Hellenic Society of Clinical Cytology  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Ekatreini Politi
Hong Kong Society of Cytology   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Nancy Yuen 
Magyar Pathologusok Tarsasaga-Cytodiagnosztikai Sectio  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . László Vass
Indian Academy of Cytologists .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Manjula Jain 
Iranian Society of Clinical Cytology  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Mansour Mehzad
Società Italiana di Citologia .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Patricia Maioli 
Società Italiana di Anatomia Patologica Citodiagnostica  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Sonia Prandi
Japanese Society of Clinical Cytology  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Nobuhiro Takeshima 
Kazakhstan Association of Clinical Cytologists.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Leyla B. Djansugurova 
Korean Society for Cytopathology  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Soon Won Hong
Sociedad Latino-Americana de Citología  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . José P. Schalper 
Mexican Academy of Cytopathology.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Oralia Barboza Quintana 
New Zealand Society of Cytology   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Peter N.G. Fitzgerald
Norsk Forening for Klinisk Cytologi .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Ben Davidson
Österreichische Gesellschaft  für Angewandte Zytologie .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Helene G. Wiener 
Sociedad Peruana de Citologia  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Delia M. Jara Facundo
Sociedade Portuguesa de Citologia.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Fernando C. Schmitt
Romanian Society of Cytology  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Irina Ecaterina Julea
Russian Association of Clinical Cytologists  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Naum A. Shapiro
Schweizerische Gesellschaft  für Klinische Cytologie .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Lukas Bubendorf
Slovenian Society of Clinical Cytology.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Alenka Repse Fokter
Suid-Afrikaanse Vereniging vir Kliniese Sitologie/

South African Society of Clinical Cytology  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Pamela M. Michelow
Svensk Förening för Klinisk Cytologi  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Edneia M. Tani 
Society of Clinical Cytology Taiwan  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Ming-Shyan Huang
Turkish Society of Cytopathology  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Özlem Aydin
Sociedad Uruguaya de Citologia  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Carmen Alvarez-Santín
West African Society of Cytology   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Jaiyeola Th omas

International Editor

Kari J. Syrjänen

National and Regional Editors



American Society for Cytotechnology 
2016 Annual Conference

April 22-24 | Hyatt Regency Pier Sixty-Six | Ft. Lauderdale, Florida 
http://pier66.hyatt.com/en/hotel/home.html

2016 Bob Gay Lecture Series
Sponsored by ASCT Services

Edmund Cibas, MD, Harvard Medical School 
Co-Author of Cytology: Diagnostic Principles and 
Clinical Correlates, 4th edition

Student Presentations
ASCT invites Cytotechnology students in US 
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Presentations at our 2016 Annual Conference. 
Present what you have learned during your 
cytology training and you will have the opportunity 
to win up to $150! 

For more information, contact us at info@asct.com. 

ASCT 2016 Conference Lectures
• Performance Evaluation for CT’s and 

Cytopathologists

• Thyroid FNA and Molecular Testing

• The Atypical Thyroid FNA

Conference Topics
The 2016 ASCT Conference provides a variety of 
topics:

• Challenges in Cytopathology

- ROSE-EUS/EBUS, GI Tract, Lung, 
Lymphoproliferative Disorders Thyroid

• Quality Control, Safety, & Lab Operations

• Cytology & Molecular Testing

• ROSE Simulation

IAC EXAM Offered Again This Year!
Saturday, April 23, 2016

Enroll for this exam on the IAC website:  
http://cytology-iac.org/home/examination-
schedule 

For More Information Contact ASCT
Email: info@asct.com 
Phone: 919-861-5571 
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Guidelines for Authors

Acta Cytologica is a bimonthly published journal that 
aims to cover all aspects within the area of both clinical 
cytology and cytopathology. It furthers the understand-
ing of cytopathologic processes and facilitates the trans-
lation of current research into clinical practice. As the 
offi  cial journal of the International Academy of Cytology 
and affi  liated to over 50 cytology societies around the 
world, Acta Cytologica evaluates new and existing diag-
nostic applications of scientifi c advances as well as their 
clinical correlation. Th e journal features Original Papers 
(Fine Needle Aspiration, Gynecologic Cytopathology, 
Nongynecologic Cytopathology, Techniques, Molecular 
Techniques), Novel Insights from Clinical Practice (for-
merly Case Reports), Letters to the Editor and Reviews. 
Criteria for acceptance are quality, originality, and clar-
ity. Acta Cytologica will not consider papers that are ei-
ther preliminary or purely descriptive. Reports on clini-
cal cases are accepted only if they provide novel insight 
into unresolved problems of cytology and cytopathology. 
All articles are subject to editorial review.

Submission
Only original papers written in English are considered. 
Manuscripts should be submitted online using the on-
line submission website at www.karger.com/acy (the 
preferred word-processing package is MSWord®). Be-
fore submitting your manuscript, you are encouraged 
to review the detailed guidelines at www.karger.com/
acy_guidelines for specifi c directions as how to get a 
manuscript ready for submission. If you should have any 
problems with your submission, please contact the edi-
torial offi  ce:

Kari J. Syriänen
S. Karger AG
Editorial Offi  ce ‘Acta Cytologica’
P.O. Box
CH–4009 Basel (Switzerland)
Tel. +41 61 306 1437
Fax. +41 61 306 1434
E-Mail acy@karger.com

Conditions
All manuscripts must be accompanied by a covering 
letter signed on behalf of all authors verifying that all 
the authors were active participants. Assurance should 
be given that the manuscript is original and not under 
simultaneous consideration for publication in another 
journal. Please provide complete fi nancial disclosure 
information. Presentation of manuscripts should con-
form with the Uniform Requirements for Manuscripts 
Submitted to Biomedical Journals (see N Engl J Med 
1997;336:309–315). All articles will undergo an in-depth 
peer-review process. Submission of an article for publi-
cation implies the transfer of the copyright from the au-
thor to the publisher upon acceptance. Accepted papers 
become the permanent property of Acta Cytologica and 
may not be reproduced by any means, in whole or in part, 
without the written consent of the publisher. It is the au-
thors’ responsibility to obtain permission to reproduce 
illustrations, tables, etc. from other publications. Signed 
permission forms from the copyright holders and origi-
nal authors for all previously published tables or fi gures 
must be provided. 

Sections
Original Paper (Fine Needle Aspiration, Gynecologic Cy-
topathology, Nongynecologic Cytopathology, Techniques, 
Molecular Techniques): Submitted manuscripts should be 
fully documented reports of original research. Th ey must 
describe signifi cant and original observations.

Review: Potential authors are asked to contact the Edi-
tor-in-Chief before submitting a paper in order to avoid 
clashes with other pending reviews.
Letter to the Editor: Letters to the Editor concerning ar-
ticles published in Acta Cytologica may be submitted for 
publication. Th ey should not be more than one printed 
page in length. If accepted, the authors of the articles con-
cerned will be given the opportunity to reply.
Novel Insights from Clinical Practice (formerly Case Re-
ports): the publication space available for case reports is 
very limited. Th e journal only considers case reports with 
signifi cant new insights or with an extremely unusual and 
memorable course. Highlighted boxes containing one or 
two bullet points on 'Established facts' (what is already 
known) and 'Novel insights' (what new information has 
been gained) are required and should be placed on the 
fi rst page of the report. Th ese should be selected so as to 
reinforce the novelty of the clinical observation.

Arrangement
General: Manuscripts should be written in English and 
be as concise as possible. Th e length of the text should be 
limited to approximately 3,000 words, pages numbered 
consecutively, starting with the title page, and continu-
ing in the following order: abstract and key words, body 
of text, references, fi gure legends and tables. Use generic 
names of drugs when possible. For any trade name cited, 
capitalize the fi rst letter, and include the manufacturer’s 
name and location (city, state/province, country). Ex-
press weights and measures in metric values. Acknowl-
edge any presentation at a national or international medi-
cal society and any substantive fi nancial support.
Title page: Th e fi rst page of each paper should indicate the 
title, the authors’ names, the institute(s) where the work 
was conducted, and a short title for use as running head. 
Limit the number of authors to 6. If more than 6 authors 
contributed signifi cantly to the article, the editorial of-
fi ce will consider including their names upon request.
Full address: Th e exact postal address of the correspond-
ing author complete with postal code must be given at the 
bottom of the title page. Please also supply phone and fax 
numbers, as well as an e-mail address.
Key words: For indexing purposes, a list of 3–10 key 
words in English is essential.
Abstract: Each paper needs an abstract limited to 200 
words structured as follows: Objective, Study design, Re-
sults and Conclusions. For Novel Insights from Clinical 
Practice the headings should be: Background, Case and 
Conclusion. Address the study’s power to detect a diff er-
ence if the research identifi ed important variables that 
lacked a statistically signifi cant diff erence.
Footnotes: Footnotes should be avoided. When essential, 
they are numbered consecutively and typed at the foot of 
the appropriate page.
Materials and Methods: Acknowledge that the original 
research was approved by the local institutional review 
board. Clearly state the method of any randomization, 
blinding and selection of specifi c statistical tests. Explain 
dropouts/exclusions and confounding variables.
Tables and illustrations: Tables and illustrations (both 
numbered in Arabic numerals) should be prepared on 
separate pages. Tables require a heading and fi gures a leg-
end, also prepared on a separate page. Due to technical 
reasons, fi gures with a screen background should not be 
submitted. When possible, group several illustrations in 
one block for reproduction (max. size 180 � 223 mm) 
or provide crop marks. Each illustration must be labelled 
with its number and the fi rst author’s name. Electroni-

cally submitted b/w half-tone and color illustrations must 
have a fi nal resolution of 300 dpi aft er scaling (fi nal size), 
line art drawings one of 800–1,200 dpi. Do not modify a 
low-resolution image by increasing the dpi. Figure fi les 
should not be embedded in a document fi le but submit-
ted separately. All illustrations must include the original 
magnifi cation and the stain employed, and clearly iden-
tify critical areas of radiographs, photomicrographs, etc. 
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