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How to Write

a Radiologic Paper

While we teach, we learn.

SENECA

The purpose of this chapter is to provide a list of practical rules and recommen-
dations for writing a scientific article, with particular reference to radiology.
First, we will try to define the main types of articles published in the most impor-
tant journals1, with particular reference to major papers (composed of the four
classic sections Introduction, Materials and Methods, Results and Discussion).
Second, we will evaluate the radiologic journals with the recent trend of their
impact factor (IF) – explaining its mechanism of calculation – compared with
that of nonradiologic journals, a comparison useful for the choice of the suitable
journal for submitting an article. Third, we will explain the absolute need of
Ethics Committee approval and of informed consent by the patients asked to par-
ticipate in a clinical study. Fourth, we will illustrate the content of each of the
four sections of the major papers and the other associated sections, in particular
the Abstract and the References. Moreover, we will provide several partial sug-
gestions for tables, graphs, and figures, as well as some indications on how to
interpret the Editor’s response and the comments and criticisms of the reviewers.

A very important general reference for these topics is the article Uniform
requirements for manuscripts submitted to biomedical journals: writing and edit-
ing for biomedical publication by the International Committee of Medical Journal
Editors, available as updated to October 2007 at http://www.icmje.org/index.html,
where the reader can find further information.

1 We basically refer to a series of radiologic journals with high impact factor (Radiology, Invest
Radiol, Eur Radiol, Magn Reson Med, J Magn Reson Imaging, AJNR Am J Neuroradiol, AJR Am
J Roentgenol) but the general content of this chapter is also valid for the other radiologic and non-
radiologic journals.
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Three main categories of papers

Invited papers

Some considerations and recommendations reported here can be found in the
instructions for authors in the journals themselves. Several of them are the
result of the personal experience of the senior author of this book, first as
author and then also as reviewer for radiologic journals over a twenty year peri-
od, and are the product of a process of “trial and error” mechanism. You learn
from your mistakes, and also from those of others.

10.1. Major Papers, Minor Papers, Invited Papers

An outline of the types of articles published by radiologic journals (and also by
nonradiologic journals) is presented in Table 10.1. We can distinguish three
main categories: major papers, minor papers and invited papers.

Invited papers are articles requested by the editor from experts. They can be
editorials, which frequently comment on major papers published in the same
issue of the journal, or narrative reviews2, namely critical summaries of pub-
lished articles on an emerging clinical or research topic. Both are usually
requested from authors who have already published important articles on the
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Table 10.1. Types of papers

Major papers
Original articles (Original research) on humans
Experimental studies (on animals or phantoms)
Meta-analyses (systematic reviews)

Minor papers
Letters to the Editor
Brief communications (Preliminary reports)
Technical developments (Technical notes)
Case reports
Teaching articles

Pictorial reviews
Diagnosis please
Interpretation corner
Signs in imaging
Images in medicine
(…)

Invited papers
Editorials
Narrative Reviews
Position papers, Guidelines
Special reports
Special series

2 Today review articles should be distinguished in narrative reviews, summaries of the literature on
a given topic mostly reflecting the authors’ opinion and experience, and systematic reviews or
meta-analysis which should be considered as an original article including studies instead of
patients (see Chapter 8). On the other hand, the meaning of the term review is entirely different for
the so-called pictorial reviews, where authors present a spectrum of high quality images of a par-
ticular disease studied with one or more imaging techniques.



same topic. The instructions for authors can suggest the possibility of submit-
ting a spontaneous review, but we advise against this if you have not already
published some articles on the topic you would like to review.

A particular kind of invited papers are position papers and guidelines. They
are basically official documents, edited by a panel of experts, commonly on
behalf of the scientific committee of a medical society, which take a position
on an emerging topic or define a guideline for the correct use of a diagnostic or
therapeutic medical technology.

In recent years, new types of invited papers have appeared thanks to the pres-
ence of special reports and special series, commonly dedicated to the diffusion
of particular knowledge by means of articles in subsequent issues of a journal.
Examples of this in the journal “Radiology” are Statistical Concept Series,
Historical Perspectives, and What the Clinicians Want to Know.

However, the main target of a scientist remains the major papers. They can
be original articles (also known as original research) on humans or on animal
models or phantoms and systematic reviews or meta-analyses (see Chapter 8).

Having reached the end of this book, the reader will have understood that
writing an original article for a medical journal is only the final act of a long
process. In fact, before editing the text of an original article, the following
phases should have been completed:

1. definition of the experimental hypothesis (H1);
2. study design and definition of the null hypothesis (H0);
3. sample size calculation;
4. editing of the study protocol;
5. request of approval from the Ethics Committee;
6. enrollment of patients (obtaining informed consent) and implementation of

the study protocol;
7. data acquisition;
8. statistical and logical data analysis.

This is the flowchart for a typical study with a prospective design. It also basically
works for a retrospective study, with the (partial) exception of the sample size calcu-
lation. If a study has been conducted according to this process, many problems in
editing the paper have already been solved. Introduction and materials and methods
sections have already been written, at least in a large part of them, for the documents
submitted to the Ethics Committee. The logical scheme is not so different for a sys-
tematic review (see Chapter 8), with the advantage of not needing approval from the
Ethics Committee. In the following paragraphs we basically refer to problems in writ-
ing and editing a major paper, in particular an original article on humans.

Lastly, there is the possibility of writing a minor paper.
The letters to the editor allow the presentation of short considerations on an

article already published in the same journal or opinions on a particular topic.
Sometimes the editorial space offered for a letter is very limited (up to only 400-
500 words with no more than five references) and the interval time is restricted to
a few weeks from the publication of the article you want to comment on. To avoid
wasting your time, we advise you carefully read the paragraphs in the Instructions
for Authors dedicated to this kind of article in the journal you have chosen.

Major papers:
original articles
systematic reviews
(meta-analyses)

Minor papers
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Case reports

Teaching articles

Each journal has special rules

Brief communications or preliminary reports, technical developments (where
some journals place the experimental studies on phantoms) or technical notes are
necessarily short articles with the same logical structure as the original articles:
preliminary clinical observations on a small sample of patients; new technical pro-
cedures performed on phantoms, small samples of healthy volunteers or patients.
Conceptually, they have the same difficulties as original articles. Sometimes, the
absolute need to be brief creates more problems than those we meet with original
articles, including a hard limitation in the number of references.

Case reports deserve some special considerations. Over the past decades,
these kinds of articles were a way to start scientific writing for several genera-
tions of radiologists. It was a good training phase for beginners. Today, things
have changed. There are many reasons for advising against investing your time
in writing case reports.

First, the following opinion – unquestionable from a methodologic viewpoint
– has gained increasing favor: the scientific value of anecdotal observations on
single or few cases is low due to the impossibility of quantifying the probabil-
ity of any described event. As a consequence, a published case report is rarely
quoted by other authors. A journal which publishes many case reports has a sig-
nificant disadvantage in terms of impact factor. The reader can verify this ten-
dency by means of the number of imaging journals which still accept the sub-
mission of case reports: only eighteen, mainly placed in the middle-low part of
the ranking. A long waiting list before publication after acceptance is a frequent
reason presented by the editor for rejecting an interesting case report. A higher
probability of acceptance exists for a case report of a very rare disease.

Second, the journals still admitting the submission of case reports require
that the article is well written, with detailed methods and updated references.
Thus, the time needed for writing and editing such an article is not that much
less than needed for an original article. It is therefore better to take the bull by
the horns and choose to perform a real study and write an original article. The
probability of acceptance is undoubtedly higher.

Interesting clinical cases can be used for a different scientific purpose. In fact,
several journals propose teaching articles, sometimes by means of supplements or
additional publications (an example is AJR Integrative Imaging). These frequent-
ly offer the reader the possibility of gaining points for continuous medical educa-
tion. A case report can be transformed into an educational article which regards an
unusual diagnosis, describing a radiologic sign, showing high quality images (as
it is for pictorial reviews), or summarizing the basics for a differential diagnosis.

10.2. Which Medical Journal?

Before starting to write you should have decided to which journal you want to
submit the manuscript. In fact, even though the logical structure is the same,
each journal has its own formal and stylistic rules3 which need to be accurate-
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3 By stylistic rules we mean here the guidelines regarding the type of Abstract and its subtitles, the
titles of sections and subsections, the format of the references, not the style of printing.



ly respected. To avoid problems and wasting time, you should know them from
the beginning.

The first draft of the results of a study is commonly an abstract for a con-
gress, a summary produced within the congress deadline for submission. We
might suggest a more virtuous mechanism: submitting the congress abstract at
the same time as the submission of the full paper to the journal (maybe the jour-
nal of the medical society organizing the congress). However, especially for
those colleagues who must subdivide their time between clinical and scientific
work, the congress abstract submission deadlines are useful catalysts which
prompt producing the results of ongoing studies.

The acceptance of a congress abstract is obviously a positive event, indicat-
ing content judged to be original or at any rate interesting by the congress
reviewers. However, neither is it an open road to acceptance of the related
paper in the associated journal, nor a mandatory requirement for submitting the
paper to the journal. In practice, you can submit a paper to the journal even
though you did not submit the abstract to the congress or you submitted the
abstract but it was not accepted. As a result of practical experience, consider-
ing the Annual Meeting of the Radiological Society of North America (RSNA)
and the journal Radiology or the European Congress of Radiology and the jour-
nal European Radiology, all the four combinations of events are possible:

1. a work accepted as abstract at the congress was accepted as full paper for
publication in the journal;

2. a work rejected as abstract at the congress was rejected by the journal;
3. a work accepted as abstract at the congress was rejected by the journal;
4. a work rejected as abstract at the congress was accepted as full paper for

publication in the journal.

Combinations 3 and 4 should not astonish the reader, for at least three rea-
sons. First, the reviewers of a congress abstract and those of the paper are
almost always different persons and their opinions can differ highly. Second,
the full paper makes positive and negative aspects of the study clearly visible.
Third, with reference to combination 4, when writing the full paper you may
conduct broader data analysis, and when doing so discover new aspects espe-
cially for data interpretation and comment.

Apart from the relation between congresses and journals, which journal
should we submit a paper to? Generally, we advise trying a highly ranked
journal first. Bear in mind that the review process is normally characterized
by double blindness: you do not know who the reviewers are and the review-
ers do not know who you are. The reviewers’ comments and criticisms often
reveal real limitations to your study and frequently indicate interesting solu-
tions. Therefore, even if the paper is rejected, you could obtain useful sugges-
tions for submission to another journal. It is not a rare event that a paper
rejected by a journal with a middle ranked impact factor is accepted by a jour-
nal with a higher impact factor, maybe after some modifications suggested by
the reviewers of the first journal. At any rate, the interaction with the review-
ers of highly ranked journals is a real scientific school. You will learn from
your errors much more than you think. This is also true for statistical methods
(e.g. one of the reviewers of Radiology is a statistician).

Congress abstract
and full papers

To which journal do you
submit the manuscript?
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Impact factor (IF)

Technical limitations
of the impact factor

The basic limitation
of the impact factor

European Radiology

La Radiologia Medica

In this reasoning we have considered the IF – annually presented by the ISI-
Thomson Scientific in the Journal Citation Reports (JCR) – as a reliable meas-
ure of the scientific value of a medical journal. The underlying hypothesis is
that the number of quotations of a journal is directly proportional to its diffu-
sion in the medical scientific community and that this diffusion is an indicator
of its scientific level. For example, the 2007 IF of a journal is calculated
according to the following formula:

2007 IF =
Number of citations during 2007 of articles published by the journal in 2005 and 2006

Number of articles published by the journal in 2005 and 2006

We cannot develop here a deep analysis of the IF. Like many tools, it has
technical limitations: exclusion of journals not written in English; inclusion
in calculation of self-citations (when the journal quotes itself); competitive
advantage in publishing more small articles than less large articles. However,
the most important limitation is in the basic hypothesis that the scientific
quality of a journal (or also an article or an author) can be obtained by
means of a purely quantitative calculation.

At any rate, notwithstanding these limitations, the IF remains the only really
available tool for concisely evaluating the weight of a journal. Obviously, given
the large IF range obtained by the journals of different scientific medical fields,
methods for normalization based on the rank of the IF of each journal within
its medical field are frequently used to make comparisons between different
fields possible. At the University of Milan School of Medicine, we use a
method based on the subdivision into quartiles of the distribution of the IFs of
journals within their medical field, giving a standardized score according to the
quartile: 6 for the highest quartile, 4 for the second quartile, 2 for the third quar-
tile, and 1 for the lowest quartile.

In Table 10.2 we report the original (non-normalized) IFs obtained in
2000, 2003, and 2006 (related to 1998-99, 2001-2002, and 2004-2005,
respectively) of the journals regarding “radiology, nuclear medicine, and
medical imaging”.

A relevant aspect of the recent trend of IFs is a progressive increase in this
mean index for the imaging and radiologic journals. No journal has an IF
higher than 6.0, but many of them show an increasing trend from 2000 to
2006. In these years, the mean IF of imaging and radiologic journals went up
from 1.469 to 2.053. This reflects the increasing role of imaging and radiolog-
ic techniques in clinical medicine and the improved quality of scientific pro-
duction by radiologists and other colleagues working on medical imaging. In
this context, European Radiology went up from 1.321 in 2000 to 2.554 in
2006 and to 3.405 in 2007. By the way, in 2007 the official journal of the
Italian Society of Medical Radiology, La Radiologia Medica (Radiol Med)
obtained its first IF, ranked at 0.967, an important and promising result for
Italian radiology. In Table 10.2 you can observe how the number of imaging
journals with an increasing 2006 IF in comparison with both 2000 and 2003
is 57 out of 89 (64%).

The rules for editing a scientific article are in part the same as those for
writing good scientific international English. Grammar and style rules (e.g.
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Table 10.2. Impact factor (IF) of the journals regarding “radiology, nuclear medicine and medical
imaging” obtained in 2000, 2003, and 2006

Journal IF 2000 IF 2003 IF 2006

Semin Radiat Oncol 2.427 3.604 5.889 *
Neuroimage 6.857 6.192 5.559
Radiology 4.130 4.815 5.251 * #
J Nucl Med 3.617 4.899 4.986 *
Hum Brain Mapping 5.163 6.058 4.888 #
Semin Nucl Med 2.143 3.431 4.473 *
Int J Radiat Oncol 3.058 4.285 4.463 *
Eur J Nucl Med Mol - 3.324 4.041 *
Radiother Oncol 2.469 2.870 3.970 *
IEEE T Med Imaging 2.573 3.755 3.757 *
Mean of the top ten 3.604 4.323 4.728

Strhalenther Onkol 2.846 2.634 3.682 *
NMR Biomed 1.914 3.333 3.626 *
Med Phys 2.428 2.305 3.571 *
Magn Reson Med 3.121 3.313 3.427 *
Invest Radiol 1.410 1.990 3.398 *
Med Imaging Anal - - 3.256 *
Mol Imaging Biol - - 2.961 *
Phys Med Biol 2.013 2.128 2.873 *
J Biomed Opt - 3.541 2.870 *
J Magn Reson Imaging - 2.694 2.637
Radiat Res 2.752 3.208 2.602
Eur Radiol 1.119 1.969 2.554 *
Radiol Clin N Am 1.529 1.759 2.533 *
J Nucl Cardiol 1.854 1.629 2.440 *
J Vasc Interv Radiol 1.729 2.212 2.398 *
Radiographics 1.396 2.063 2.344 *
AJNR Am J Neuroradiol 2.126 2.629 2.279 #
Ultrasound Obst Gyn 1.725 1.973 2.288 *
Clin Nucl Med 0.399 0.737 2.217 *
Nucl Med Biol 1.580 2.000 2.121 *
AJR Am J Roentgenol 1.863 2.474 2.117
Ultraschall Med 0.925 1.473 2.103 *
Q J Nucl Med 1.910 2.222 2.062
Ultrasound Med Biol 1.822 2.033 2.011
Nuklearmed-Nucl Med 0.965 1.849 1.990 *
ROFO 1.005 1.786 1.976 *
Concept Magn Reson A - - 1.872 *
Int J Hyperther 0.952 1.762 1.866 *
Acad Radiol 0.912 1.409 1.781 *
Cancer Biother Radio 0.989 1.841 1.763
J Cardiov Magn Reson 2.304 1.125 1.739
J Radiat Res 1.111 1.697 1.709 *
Clin Radiol 0.934 1.270 1.665 * #
Neuroradiology 0.997 1.213 1.625 *
Ultrasonic Imaging 1.794 1.576 1.606
Magn Reson Imaging 1.452 1.420 1.580 * #
J Comput Assist Tomogr 1.484 1.318 1.530 * #
Magn Reson Mater Phy - 1.836 1.514
Korean J Radiol - 1.783 1.483 *
Brain Topogr 1.596 1.820 1.415
Abdom Imaging 0.866 0.996 1.336 * #
Eur J Radiol 0.822 1.060 1.332 * #

(continued)



the use of tense or of active instead of passive verb forms, the use of upper-
case or lower-case letters, etc.) go together with the technical rules for the
units of measurement or for rounding numbers in the data, etc. A useful tool
for this problem is the manual by Sylvia Rogers [ROGERS, 2007]. Beginners
can also refer to recently published articles in the journal to which they want
to submit their paper.

If writing in English poses no problems (maybe with the cooperation of a
more experienced colleague), you may dare to submit your paper to a journal
ranked in the first IF quartile. Do not lose heart if the journal rejects your paper.
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Journal IF 2000 IF 2003 IF 2006

J Thorac Imag 0.663 0.923 1.328 * #
Ultrasonics 0.711 0.780 1.322 *
Int J Radiat Biol 2.586 2.165 1.312
J Digit Imaging 0.722 0.953 1.304 * #
J Neuroimaging 0.942 0.927 1.298 * #
Nucl Med Commun 1.039 1.230 1.283 *
Br J Radiol 0.951 1.089 1.279 * #
J Ultras Med 0.966 1.194 1.189 #
Skeletal Radiol 0.695 0.821 1.176 * #
Concept Magnetic Res - 1.161 -
Cardiovasc Intervent Rad 1.029 1.207 1.149
Semin Ultrasound CT 0.797 0.851 1.135 *
Int J Cardiovasc Imaging - 0.496 1.119 * #
Radiat Environ Bioph 1.110 1.131 1.090
Pediatr Radiol 0.684 0.942 1.076 * #
Appl Radiat Isotopes 0.716 0.690 0.924 *
Comput Med Imaging Graph 0.500 1.158 0.909
Neuroimag Clin N Am 1.095 0.663 0.905
Health Phys 0.988 0.777 0.902
Acta Radiol 0.785 1.096 0.884
Dentomaxillofac Rad 0.780 0.669 0.821 *
Ann Nucl Med - 0.745 0.779 * #
Clin Imaging 0.368 0.658 0.758 * #
J Radiol Prot - - 0.736 *
Radiologe 0.608 0.626 0.696 *
Semin Roentgenol 0.597 0.887 0.625
J Radiol 0.345 - 0.600 *
J Clin Ultrasound 0.994 0.746 0.573 #
J Neuroradiol 0.451 0.603 0.509
Radiat Prot Dosim 0.581 0.617 0.446
Surg Radiol Anat 0.314 0.307 0.443 *
Interv Neuroradiol 0.585 0.512 0.366
Can Assoc Radiol J 0.268 0.376 -
Riv Neuroradiol 0.051 0.152 -
Int J Neuroradiol 0.139 - -

Mean 1.469 1.808 2.053

(continued)

Decreasing order according to the 2006 IF. The asterisk (*) indicates the journals with a 2006 IF increasing in comparison
with both that of 2000 and that of 2003. The hash (#) indicates the journals which have specific indications for case report
submission in their instructions for authors, accessed online from February 20 to March 8, 2008.
Source of IFs: Journal Citation Reports™ – Science edition, published by Thomson Scientific (with permission).



A paper which appears in a journal of the first IF quartile might have been pre-
viously rejected by two other journals.

Publishing in nonradiologic journals is a relatively different task. Of
course, only radiologic studies of general interest can be published in the big
medical journals, such as New Engl J Med, Lancet, JAMA, Ann Intern Med,
or other journals ranked with a very high IF. The access to journals with a
limited medical field is easier. Here you can be pleasantly surprised: a paper
rejected by a radiologic journal can be accepted by a clinical journal with a
higher IF. As the scientific level of radiologic journals is increasing and the
filtering by editors and referees is increasingly more stringent, you might
consider the alternative of submitting it to a clinical journal if your paper has
an evident clinical interest. The IF development of clinical journals with IF
higher than 10 in 2006 is reported in Table 10.3. You can observe that the
number of journals with an increasing IF is 70 out of 107 (65%), a percent-
age similar to that of imaging and radiologic journals. Obviously, the number
of nonradiologic journals that can publish radiologic papers is much higher
and comprises many medical journals with an IF lower than 10. The 2000,
2003, and 2006 IFs of the first ten journals of a series of medical fields is
reported in Table 10.4.

To publish on
non-radiologic journals
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Table 10.3. Journals with impact factor (IF) higher than 10 in 2006 and comparison with 2003 and
2000 (the asterisk indicates the journals with an increasing 2006 IF compared with 2000 and 2003)

Journal IF 2000 IF 2003 IF 2006

* CA Cancer J Clin 24.674 33.056 63.342
* New England J Med 29.512 34.833 51.296

Annu Rev Immunol 50.340 52.280 47.237
Annu Rev Biochem 43.429 37.647 36.525

* Rev Mod Phys 12.774 28.172 33.508
* Nat Rev Cancer - 33.954 31.583
* Physiol Rev 27.677 36.831 31.441

Nat Rev Mol Cell Biol - 35.041 31.354
* Science 23.872 29.781 30.028

Cell 32.440 26.626 29.194
* Nat Rev Immunol - 26.957 28.697

Nat Med 27.905 30.550 28.588
Annu Rev Neurosci 26.676 30.167 28.533
Nat Immunol - 28.180 27.596
Nature 25.814 30.979 26.681

* Annu Rev Cell Dev Bi 26.300 22.638 26.576
* Chem Rev 20.036 21.036 26.054
* Lancet 10.232 18.316 25.800
* Brief Bioinform - - 24.370

Nat Genet 30.910 26.494 24.176
* Cancer Cell - 18.913 24.077
* Endocr Rev 19.524 17.324 23.901
* JAMA 15.402 21.455 23.175

Nat Rev Neurosci - 27.007 23.054
Nat Rev Genet - 25.664 22.947

* Annu Rev Pharmacol 19.289 21.786 22.808
* Nat Biotechnol 11.542 17.721 22.672
* Nat Rev Drug Discov - 17.732 20.970

(continued)
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Journal IF 2000 IF 2003 IF 2006

* Annu Rev Plant Biol - 15.615 19.837
* Nat Mater - 10.778 19.194
* Annu Rev Genet 13.450 11.920 19.098

Nat Cell Biol 11.939 20.268 18.485
Immunity 21.083 16.016 18.306

* Mat Sci Eng R 6.083 - 17.731
* Accounts Chem Res 13.262 15.000 17.113
* Annu Rev Bioph Biom 16.194 13.351 16.921
* Annu Rev Astron Astr 14.000 16.000 16.914

Pharmacol Rev 25.381 27.067 16.854
* Cell Metab - - 16.710

Microbiol Mol Biol R 20.639 14.340 15.864
* Nat Rev Microbiol - - 15.845
* J Clin Invest 12.015 14.307 15.754

Annu Rev Physiol 18.848 18.591 15.356
* J Natl Cancer Inst 14.159 13.844 15.271

Gene Dev 19.676 17.013 15.050
* Behav Brain Sci 14.250 10.625 14.964
* Nat Methods - - 14.959
* Prog Polym Sci 3.698 7.759 14.818

Nat Neurosci 12.636 15.141 14.805
* Ann Intern Med 9.833 12.427 14.780
* Annu Rev Microbiol 9.238 12.105 14.553

J Exp Med 15.236 15.302 14.484
Curr Opin Cell Biol 22.754 18.176 14.299
Trends Ecol Evol 22.754 12.449 14.125

* Plos Biol - - 14.101
Mol Cell 18.195 16.835 14.033

* Arch Gen Psychiat 11.778 10.519 13.936
Neuron 15.081 14.109 13.894
Trends Biochem Sci 13.246 14.273 13.863

* Plos Med - - 13.750
* Chem Soc Rev 10.747 9.569 13.690
* Astron Astrophys Rev 3.455 3.600 13.667
* J Clin Oncol 8.773 10.864 13.598

Dev Cell - 14.807 13.523
Trends Neurosci 17.417 12.631 13.494

* Annu Rev Med 9.891 11.381 13.237
* Psychol Bull 6.913 8.405 12.725
* Clin Microbiol Rev 12.141 11.530 12.643
* Am J Hum Genet 10.351 11.602 12.629
* Annu Rev Fluid Mech 6.486 5.108 12.469

Gastroenterology 12.246 12.718 12.457
Trends Cell Biol 18.815 19.612 12.429

* Nat Chem Biol - - 12.409
* Prog Lipid Res 5.379 10.000 12.235
* Nat Phys - - 12.040
* Lancet Infect Dis - - 11.808
* Mol Psychiatr 8.927 5.539 11.804
* Annu Rev Psychol 5.851 9.896 11.706
* Cytokine Growth F R 6.049 9.600 11.549
* Front Neuroendocrinol 8.375 8.870 11.526
* Nat Struct Mol Biol - - 11.502

Prog Neurobiol 9.933 12.327 11.304
* Adv Catal 11.000 7.889 11.250
* Annu Rev Phys Chem 9.237 10.500 11.250

(continued)

(continued)
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Journal IF 2000 IF 2003 IF 2006

* Curr Opin Struc Biol 10.427 8.686 11.215
Curr Biol 8.393 11.910 10.988

* Mass Spectrom Rev 7.600 7.364 10.947
Circulation 10.893 11.164 10.940
Annu Rev Genom Hum G - 12.200 10.771

* Immunol Rev 5.961 7.052 10.758
* Aldrichim Acta 5.900 7.077 10.692
* Adv Cancer Res 21.680 7.938 10.682
* Annu Rev Biomed Eng - 7.875 10.533
* Annu Rev Nutr 7.071 9.326 10.449
* Hepatology 7.304 9.503 10.446

Phys Rep 7.110 11.980 10.438
* Annu Rev Mater Res - 5.333 10.400

Trends Pharmacol Sci 10.377 13.965 10.400
* Blood 8.977 10.120 10.370
* Genome Res 7.615 9.635 10.256
* Angew Chem Int Edit 8.547 8.427 10.232

Progr Mater Sci 4.667 12.000 10.229
Trends Immunol - 18.153 10.213

* Curr Opin Plat Biol 7.347 8.945 10.182
J Cell Biol 13.955 12.023 10.152

* Lancet Oncol - 7.411 10.119
Embo J 13.999 10.456 10.086
Curr Opin Genet Dev 13.810 13.143 10.006

* Semin Immunol 6.544 5.964 10.000

Mean 14.746 16.215 17.434

(continued)

Decreasing order according to the 2006 IF.
Source: Journal Citation Reports™ – Science edition, published by Thomson Scientific (with permission).

Table 10.4. List of the first ten journals of a series of medical fields (increasing order according to the
2006 IF and comparison with 2000 and 2003)

Sector / Journal IF 2000 IF 2003 IF 2006

Allergy
J Allergy Clin Immun 4.179 6.831 8.829
Allergy 2.385 3.161 5.334
Clin Exp Allergy 2.947 3.176 3.668
Immunol Allergy Clin 0.520 0.731 3.178
Pediatr Allergy Immu 1.635 1.573 2.849
Int Arch Allergy Imm 1.630 2.000 2.524
Contact Dermatitis 0.675 1.095 2.446
Ann Alerg Asthma Im 1.889 2.181 2.254
Curr Allergy Asthm R - - 2.016
Clin Rev Allerg Immu 0.741 1.173 1.677

Mean 1.845 2.436 3.478

Anatomy and Morphology
Dev Dynam 3.131 3.160 3.169
J Anat 1.385 2.072 2.458
Anat Rec Part A - - 1.973
Cells Tissues Organs 0.896 1.757 1.841
Microsc Res Techniq 1.746 2.307 1.680

(continued)
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Sector / Journal IF 2000 IF 2003 IF 2006

Appl Immunohisto M M 0.747 1.500 1.621
J Morphol 0.911 1.629 1.553
Adv Anat Embryol Cel 2.933 0.321 1.429
Anat Embryol 1.851 1.559 1.277
Zoomorphology 1.000 1.156 1.211

Mean 1.622 1.718 1.821

Andrology
Int J Androl 1.357 1.588 2.183
J Androl 2.106 2.480 2.137
Asian J Androl - 1.064 1.737
Andrologia 0.871 0.939 1.025
Arch Andrology 0.727 0.667 0.687

Mean 1.265 1.348 1.554

Anesthesiology
Pain 3.853 4.556 4.836
Anesthesiology 3.439 3.503 4.207
Euro J Pain - 1.770 3.333
Brit J Anaesth 1.989 2.365 2.679
Clin J Pain 1.900 2.080 2.448
Anaesthesia 2.027 2.041 2.427
Anesth Analg 2.321 2.210 2.131
Region Anesth Pain M 1.129 1.766 2.056
Can J Anaesth 1.149 1.200 1.976
J Neurosurg Anesth 0.937 0.959 1.926

Mean 2.083 2.245 2.802

Cardiac and Cardiovascular Systems
Circulation 10.893 11.164 10.940
Circ Res 9.193 10.117 9.854
J Am Coll Cardiol 7.082 7.599 9.701
Eur Heart J 3.840 5.997 7.286
Cardiovasc Res 3.783 5.164 5.826
J Mol Cell Cardiol 3.383 4.954 4.859
Trends Cardiovas Med 2.879 4.517 4.724
Basic Res Cardiol 1.490 2.993 3.798
Heart Rhythm - - 3.777
Am J Physiol-Heart C 3.243 3.658 3.724

Mean 5.087 6.240 6.449

Clinical Neurology
Lancet Neurol - 3.070 9.479
Ann Neurol 8.480 7.717 8.051
Brain 7.303 7.967 7.617
Cephalalgia 2.391 2.985 6.049
Neuroscientist 1.918 2.822 5.710
Neurology 4.781 5.678 5.690
Stroke 6.008 5.233 5.391
Brain Pathol 6.435 3.838 5.274
Curr Opin Neurol 3.176 3.920 5.229
Arch Neurol-Chicago 4.393 4.684 5.204

Mean 4.987 4.791 6.369

Critical Care Medicine
Am J Resp Crit Care 5.443 8.876 9.091
Crit Care Med 3.824 4.195 6.599
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Sector / Journal IF 2000 IF 2003 IF 2006

Intens Care Med 2.098 2.971 4.406
J Neurotraum 2.877 2.587 3.453
Shock 2.785 2.542 3.318
Crit Care - 1.911 3.116
Resuscitation 1.760 1.375 2.314
J Trauma 1.498 1.429 2.035
Crit Care Clin - 1.485 1.845
Am J Crit Care - - 1.685

Mean 2.898 3.041 3.786

Emergency Medicine
Ann Emerg Med 2.183 2.640 3.120
Resuscitation 1.760 1.375 2.314
J Burn Care Rehabil 0.810 1.042 1.744
Acad Emerg Med 1.419 1.844 1.741
Am J Emerg Med 1.054 1.489 1.518
Injury 0.363 0.511 1.067
Emerg Med J - 0.633 0.869
J Emerg Med - 0.652 0.816
Pediatr Emerg Care 0.428 0.505 0.700
Emerg Med Clin N Am 0.635 0.676 0.672

Mean 1.082 1.137 1.456

Endocrinology and Metabolism
Endocr Rev 19.524 17.324 23.901
Cell Metab - - 16.710
Front Neuroendocrin 8.375 8.870 11.526
Recent Prog Horm Res 5.306 8.275 9.263
Diabetes 7.715 8.298 7.955
Diabetes Care 4.992 7.501 7.912
Trends Endocrin Met 3.908 7.850 7.066
J Bone Miner Res 5.877 6.225 6.635
J Clin Endocr Metab 5.447 5.873 5.799
Curr Opin Lipidol 5.661 6.966 5.689

Mean 7.432 8.576 10.246

Gastroenterology and Hepatology
Gastroenterology 12.246 12.718 12.457
Hepatology 7.304 9.503 10.446
Gut 5.386 5.883 9.002
J Hepatol 3.761 5.283 6.073
Am J Gastroenterol 2.834 4.172 5.608
Semin Liver Dis 6.012 6.524 5.302
Gastrointest Endosc 2.820 3.328 4.825
Liver Transplant 2.130 4.242 4.629
Inflamm Bowel Dis 1.791 3.023 3.912
Am J Physiol-Gastr L 3.115 3.421 3.681

Mean 4.740 5.810 6.594

Genetics and Heredity
Nat Genet 30.910 26.494 24.176
Nat Rev Genet - 25.664 22.947
Annu Rev Genet 13.450 11.920 19.098
Gene Dev 19.676 17.013 15.050
Trends Ecol Evol 8.765 12.449 14.125
Am J Hum Genet 10.351 11.602 12.629
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Sector / Journal IF 2000 IF 2003 IF 2006

Annu Rev Genom Hum G - 12.200 10.771
Genome Res 7.615 9.635 10.256
Curr Opin Genet Dev 13.810 13.143 10.006
Trends Genet 12.912 12.016 9.950

Mean 14.686 15.214 14.901

Geriatrics and Gerontology
Rejuv Res - - 8.353
Aging Cell - - 6.276
Neurobiol Aging 4.159 5.552 5.599
Ageing Res Rev - 3.795 4.526
Mech Ageing Dev 1.897 3.214 3.846
J Am Geriatr Soc 3.136 2.835 3.331
Age 2.622 - 3.034
Exp Gerontol 2.622 2.857 2.930
Am J Geriat Psychiat - 3.741 2.894
J Gerontol A-Biol 1.549 4.369 2.861

Mean 2.644 3.766 4.365

Health Care Sciences and Services
Milbank Q 4.568 3.524 6.794
Health Technol Asses - - 5.290
Med Care 2.535 3.152 3.745
Health Affair 3.823 3.673 3.680
Value Health - - 3.433
J Med Internet Res - - 2.888
Acad Med 1.554 1.104 2.607
Med Educ 1.078 1.188 2.467
J Pain Symptom Manag - 1.885 2.437
Qual Saf Health Care - 1.760 2.382

Mean 2.712 2.327 3.572

Hematology
Circulation 10.893 11.164 10.940
Blood 8.977 10.120 10.370
Circ Res 9.193 10.117 9.854
Stem Cells 2.989 5.802 7.924
Arterioscl Throm Vas 5.111 6.791 6.883
Leukemia 3.736 5.116 6.146
Blood Rev 2.689 2.241 5.756
Curr Opin Hematol - 4.449 5.202
J Thromb Haemost - - 5.138
Haematol-Hematol J - - 5.032

Mean 6.227 6.975 7.325

Immunology
Annu Rev Immunol 50.340 52.280 47.237
Nat Rev Immunol - 26.957 28.697
Nat Immunol - 28.180 27.596
Immunity 21.083 16.016 18.306
J Exp Med 15.236 15.302 14.484
Immunol Rev 5.961 7.052 10.758
Trends Immunol - 18.153 10.213
Semin Immunol 6.544 5.964 10.000
Curr Opin Immunol 12.549 12.118 9.422
J Allergy Clin Immun 4.179 6.831 8.829

Mean 16.556 18.885 18.554
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Sector / Journal IF 2000 IF 2003 IF 2006

Infectious Diseases
Lancet Infect Dis - - 11.808
Clin Infect Dis 2.972 5.393 6.186
AIDS 8.018 5.521 5.632
J Infect Dis 4.988 4.481 5.363
Emerg Infect Dis 4.907 5.340 5.094
Antivir Ther 4.510 5.932 4.982
Curr Opin Infect Dis 0.778 2.674 4.795
AIDS Rev - - 4.022
Infect Immun 4.204 3.875 4.004
JAIDS-J Acq Imm Def - 3.681 3.946

Mean 4.340 4.612 5.583

Medical Informatics
J Am Med Inform Assn 3.089 2.510 3.979
J Med Internet Res - - 2.888
J Biomed Inform - 0.855 2.346
Stat Med 1.717 1.134 1.737
Med Decis Making 2.152 1.718 1.736
Int J Med Inform 0.699 1.178 1.726
Method Inform Med 0.929 1.417 1.684
Artif Intell Med 1.793 1.222 1.634
IEEE T Inf Technol B - 1.274 1.542
Stat Methods Med Res - 1.857 1.377

Mean 1.730 1.457 2.065

Medical Laboratory Technology
Crit Rev Cl Lab Sci 3.357 3.136 6.138
Clin Chem 4.261 5.538 5.454
Ther Drug Monit - 2.372 3.032
Adv Clin Chem 1.600 0.917 2.440
Clin Biochem 1.327 1.825 2.331
Clin Chim Acta - 1.633 2.328
Cytom Part B-Clin Cy - - 2.065
Clin Diagn Lab Immun - - 1.988
Clin Lab Med 0.460 0.854 1.904
J Lab Clin Med 1.978 2.011 1.812

Mean 2.164 2.286 2.949

Medicine, General and Internal
New England J Med 29.512 34.833 51.296
Lancet 10.232 18.316 25.800
JAMA-J Am Med Assoc 15.402 21.455 23.175
Ann Intern Med 9.833 12.427 14.780
Plos Med - - 13.750
Annu Rev Med 9.891 11.381 13.237
Brit Med J 5.331 7.209 9.245
Arch Intern Med 6.055 6.758 7.920
Can Med Assoc J 2.352 4.783 6.862
Medicine 4.623 4.500 5.167

Mean 10.359 13.518 17.123

Medicine Research and Experimental
Nat Med 27.905 30.550 28.588
J Clin Invest 12.015 14.307 15.754
J Exp Med 15.236 15.302 14.484
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Sector / Journal IF 2000 IF 2003 IF 2006

J Cell Mol Med - - 6.555
Trends Mol Med - - 5.864
Mol Ther - 6.125 5.841
J Mol Med-JMM 3.445 4.101 5.157
Curr Mol Med - - 4.850
Gene Ther 5.964 5.293 4.782
Hum Gene Ther 6.796 4.965 4.514

Mean 11.894 12.757 9.639

Neuroimaging
Neuroimage 6.857 6.192 5.559
Hum Brain Mapp 5.163 6.058 4.888
Psychiat Res-Neuroim 1.919 2.551 2.755
Cognitive Brain Res 2.733 2.865 2.568
Am J Neuroradiol 2.126 2.629 2.279
Neuroradiology 0.997 1.213 1.625
J Neuroimaging 0.942 0.927 1.298
Clin EEG Neurosci - - 1.255
Stereot Funct Neuros - 0.425 1.195
Minim Invas Neurosur 0.805 0.551 0.914

Mean 2.693 2.601 2.434

Neurosciences
Annu Rev Neurosci 26.676 30.167 28.533
Nat Rev Neurosci - 27.007 23.054
Behav Brain Sci 14.250 10.625 14.964
Nat Neurosci 12.636 15.141 14.805
Neuron 15.081 14.109 13.894
Trends Neurosci 17.417 12.631 13.494
Mol Psychiatr 8.927 5.539 11.804
Front Neuroendocrin - 8.870 11.526
Prog Neurobiol 9.933 12.327 11.304
Trends Cogn Sci - 7.528 9.374

Mean 14.989 14.394 15.275

Obstetrics and Gynecology
Hum Reprod Update 2.887 3.731 6.793
Obstet Gynecol 2.091 2.957 3.813
Hum Reprod 2.997 3.125 3.769
Obstet Gynecol Surv - 1.773 3.329
Fertil Steril 2.854 3.483 3.277
Reprod Biomed Online - - 3.206
Menopause 2.273 3.319 3.170
Semin Reprod Med - 1.575 3.000
Placenta 2.587 2.706 2.969
Am J Obstet Gynecol 2.519 2.518 2.805

Mean 2.601 2.799 3.613

Oncology
Ca-Cancer J Clin 24.674 33.056 63.342
Nat Rev Cancer - 33.954 31.583
Cancer Cell - 18.913 24.077
J Natl Cancer I 14.159 13.844 15.271
J Clin Oncol 8.773 10.864 13.598
Adv Cancer Res 21.680 7.938 10.682
Lancet Oncol - 7.411 10.119
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Sector / Journal IF 2000 IF 2003 IF 2006

BBA-Rev Cancer - 8.395 9.156
Stem Cells 2.989 5.802 7.924
Cancer Res 8.460 8.649 7.656

Mean 13.456 14.883 19.341

Ophthalmology
Prog Retin Eye Res 4.680 6.811 9.039
Ophthalmology 3.040 3.162 4.031
Invest Ophth Vis Sci 4.373 4.148 3.766
J Vision - - 3.753
Surv Ophthalmol 2.562 3.096 3.451
Arch Ophthalmol-Chic 2.158 3.203 3.206
Exp Eye Res 2.014 2.611 2.776
Brit J Ophthalmol 1.948 2.099 2.524
Am J Ophthalmol 1.941 2.258 2.468
Mol Vis - 2.777 2.377

Mean 2.840 3.352 3.739

Orthopedics
Osteoarthr Cartilage 2.080 2.964 4.017
J Orthop Res - 2.167 2.784
Orthop Clin N Am 0.874 0.907 2.500
J Bone Joint Surg Am 2.222 1.921 2.444
Spine 1.843 2.676 2.351
Clin Orthop Relat R 1.182 1.357 2.161
Gait Posture 0.955 1.585 1.976
Eur Spine J - 1.527 1.824
J Arthroplasty 0.978 0.922 1.806
J Am Acad Orthop Sur - - 1.792

Mean 1.448 1.781 2.336

Otorhinolaryngology
Jaro-J Assoc Res Oto - 2.086 2.522
Head Neck-J Sci Spec 1.917 1.805 1.961
Ear Hearing 1.506 1.450 1.858
Arch Otolaryngol 1.527 1.242 1.816
Audiol Neuro-Otol 2.390 1.765 1.758
Laryngoscope 1.457 1.449 1.736
Hearing Res 1.753 1.502 1.584
Otol Neurotol - 1.073 1.339
Otolaryng Head Neck 0.977 1.051 1.338
Am J Rhinol 1.021 1.055 1.220

Mean 1.569 1.448 1.713

Pathology
Am J Pathol 6.971 6.946 5.917
J Pathol 4.137 4.933 5.759
Brain Pathol 6.435 3.838 5.274
Springer Semin Immun 2.176 0.918 4.754
Lab Invest 4.165 4.418 4.453
J Neuropath Exp Neur 5.565 5.005 4.371
Am J Surg Pathol 4.269 4.535 4.144
Modern Pathol 3.241 3.323 3.753
Histopathology 2.554 2.952 3.216
Int J Immunopath Ph 1.174 3.927 3.213

Mean 4.069 4.080 4.485
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Sector / Journal IF 2000 IF 2003 IF 2006

Pediatrics
Pediatrics 3.742 3.781 5.012
J Am Acad Child Psy 3.175 3.779 4.767
J Pediatr 3.467 2.913 3.991
Arch Pediat Adol Med 1.701 2.190 3.565
Pediatr Infect Dis J 2.190 2.262 3.215
Pediatr Allergy Immu 1.635 1.573 2.849
J Adolescent Health 1.415 1.674 2.710
Ment Retard Dev D R 0.811 3.479 2.671
Pediatr Res 2.794 3.064 2.619
J Child Adol Psichop 1.982 2.487 2.486

Mean 2.291 2.720 3.389

Peripheral Vascular Disease
Circulation 10.893 11.164 10.940
Circ Res 9.193 10.117 9.854
Artherioscl Throm Vas 5.111 6.791 6.883
Hypertension 5.311 5.630 6.007
Atherosclerosis supp - 4.457 5.875
Curr Opin Lipidol 5.661 6.966 5.689
Stroke 6.008 5.233 5.391
J Thromb Haemost - - 5.138
Curr Opin Hephrol HY 2.544 3.976 4.137
J Hypertens 3.640 3.572 4.021

Mean 6.045 6.434 6.394

Pharmacology and Pharmacy
Annu Rev Pharmacol 19.289 21.786 22.808
Nat Rev Drug Discov - 17.732 20.970
Pharmacol Rev 25.381 27.067 16.854
Trends Pharmacol Sci 10.377 13.965 10.400
Pharmacol Therapeut 6.487 7.397 8.657
Clin Pharmacol Ther 5.275 6.141 8.066
Adv Drug Deliver Rev 2.406 6.588 7.977
Pharmacogenetics 4.465 5.851 7.221
Med Res Rev 3.417 7.788 7.218
Drug Discov Today 4.105 4.943 7.152

Mean 9.022 11.926 11.732

Physiology
Physiol Rev 27.677 36.831 31.441
Annu Rev Physiol 18.848 18.591 15.356
Physiology - - 6.268
Rev Physiol Bioch P 5.389 6.333 5.625
News Physiol Sci 2.060 3.682 5.241
J Gen Physiol 6.082 5.120 4.962
Pflug Arch Eur J Phy - - 4.807
J Biol Rythm 2.867 4.061 4.633
J Physiol-London 4.455 4.352 4.407
Am J Physiol-Cell Ph 4.086 4.103 4.334

Mean 8.933 10.384 8.707

Psychiatry
Arch Gen Psychiat 11.778 10.519 13.936
Mol Psychiatr 8.927 5.539 11.804
Am J Psychiat 6.577 7.157 8.250
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Sector / Journal IF 2000 IF 2003 IF 2006

Biol Psychiat 4.269 6.039 7.154
Neuropsychopharmacol 4.579 5.201 5.889
J Clin Psychiat 4.454 4.978 5.533
Brit J Psychiat 4.827 4.421 5.436
Int J Neuropsychoph 1.323 4.000 5.184
J Am Acad Child Psy 3.175 3.779 4.767
J Clin Psychopharm 5.052 4.432 4.561

Mean 5.496 5.607 7.251

Rehabilitation
Neurorehab Neural Re 0.190 - 2.403
J Rehabil Med - 1.068 2.168
Manual Ther - 1.189 1.931
Support Care Cancer 1.174 1.367 1.905
IEEE T Neur Sys Reh - 1.270 1.842
Arch Phys Med Rehab 1.409 1.350 1.826
Phys Med Rehab Kuror 0.160 0.485 1.746
J Burn Care Rehabil 0.810 1.042 1.744
J Electromyogr Kines 1.146 1.352 1.725
J Orthop Sport Phys 1.424 1.036 1.525

Mean 0.902 1.129 1.882

Respiratory System
Am J Resp Crit Care 5.443 8.876 9.091
Thorax 3.979 4.188 6.064
Eur Respir J 2.590 2.999 5.076
Am J Resp Cell Mol 4.353 4.015 4.593
Am J Physiol-Lung C 3.303 3.735 4.250
Chest 2.451 3.264 3.924
J Thorac Cardiov Sur 3.057 3.319 3.560
Lung Cancer - - 3.554
Tuberculosis - 1.594 3.425
J Heart Lung Transpl 2.526 2.843 2.830

Mean 3.463 3.870 4.637

Rheumatology
Arth Rheum/Ar C Res - 7.190 7.751
Ann Rheum Dis 2.444 3.827 5.767
Curr Opin Rheumatol - 3.150 4.805
Rheumatology 2.537 3.760 4.052
Osteoarthr Cartilage 2.080 2.964 4.017
Arthritis Res Ther - 5.036 3.801
Semin Arthritis Rheu 3.066 2.598 3.440
J Rheumatol 2.910 2.674 2.940
Rheum Dis Clin N Am 2.257 2.776 2.568
Lupus 2.514 1.808 2.366

Mean 2.544 3.578 4.151

Spectroscopy
Mass Spectrom Rev 7.600 7.364 10.947
Prog Nucl Mag Res Sp 5.062 5.971 6.417
Appl Spectrosc Rev 0.500 1.000 3.846
J Anal Atom Sprectrom 3.488 3.200 3.630
NMR Biomed 1.914 3.333 3.626
J Am Soc Mass Spectr 3.040 3.321 3.307
Spectrochim Acta B 2.608 2.361 3.092
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J Mass Spectrom 2.638 2.875 2.945
Rapid Commun Mass Sp 2.184 2.789 2.680
Int J Mass Spectrom 1.923 2.361 2.337

Mean 3.096 3.458 4.283

Surgery
Ann Surg 5.987 5.937 7.678
Am J Transplant - 5.678 6.843
Liver Transplant 2.130 4.242 4.629
Am J Surg Pathol 4.269 4.535 4.144
Brit J Surg 2.935 3.772 4.092
Transplantation 4.035 3.608 3.972
Obes Surg 1.464 2.421 3.723
J Neurol Neurosur Ps 2.846 3.035 3.630
Endoscopy 1.817 3.227 3.605
J Thorac Cardiov Sur 3.057 3.319 3.560

Mean 3.171 3.977 4.588

Toxicology
Annu Rev Pharmacol 19.289 21.786 22.808
Mutat Res-Rev Mutat 4.129 5.783 7.579
DNA Repair - 3.277 5.868
Toxicol Appl Pharm 2.730 2.851 4.722
Drugs 3.966 4.611 4.472
Mutat Res-Fund Mol M 2.148 3.433 4.111
Crit Rev Toxicol 6.360 2.471 3.707
Drug Safety 2.763 2.971 3.673
Toxicol Sci 2.361 3.067 3.598
Chem Res Toxicol 3.187 3.332 3.162

Mean 5.215 5.358 6.370

Transplantation
Am J Transplant - 5.678 6.843
Liver Transplant 2.130 4.242 4.629
Transplantation 4.035 3.608 3.972
Cell Transplant 2.959 2.327 3.482
Biol Blood Marrow Tr - 2.880 3.458
Nephrol Dial Transpl 2.056 2.607 3.154
Stem Cells Dev - - 3.076
J Heart Lung Transpl 2.526 2.843 2.830
Bone Marrow Transpl 2.396 2.172 2.621
Transpl Immunol 1.453 1.075 2.297

Mean 2.508 3.048 3.636

Tropical Medicine
Malaria J - - 2.748
Trop Med Int Health 1.350 2.156 2.595
Am J Trop Med Hyg 1.765 2.105 2.546
Acta Trop 0.799 1.336 2.211
T Roy Soc Trop Med H 1.485 2.114 2.030
Mem I Oswaldo Cruz 0.542 0.688 1.208
Ann Trop Med Parasit 0.988 1.010 1.191
Ann Trop Paediatr 0.413 0.704 0.934
Leprosy Rev 1.343 0.907 0.847
J Trop Pediatrics 0.447 0.514 0.592

Mean 1.015 1.282 1.690
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10.3. Do We Always Need Institutional Review Board Approval
and Informed Consent?

If we consider prospective studies on humans, the answer to this question is:
Yes, we do need them. We cannot perform here a deep analysis of the ethical,
deontological, and regulatory problems related to medical research on humans.
Instead we refer the reader to the Helsinki Declaration, approved in 1964 by
the World Medical Association, and later emended in 1975 (Tokyo), 1983
(Venice), 1989 (Hong Kong), 1996 (Somerset West, South Africa) and most
recently in 2000 (Edinburgh). Clarifications on particular paragraphs were
adopted in 2002 (Washington) and in 2004 (Tokyo) [WORLD MEDICAL

ASSOCIATION, 2004]. Notice that the most recent version confirms and empha-
sizes the importance of informed consent by the patients enrolled in a study.

What are the general rules which need to be respected?
All prospective studies need preliminary approval by the Ethics Committee or

Institutional Review Board and informed consent must be obtained from all
patients for them to be enrolled in the study and for their data to be managed for
scientific purposes. One may think that this rule holds only for those studies
where patients are randomized to one of two or more diagnostic modalities or for
those studies where the patients undergo a new, “experimental”, imaging tech-
nique they would not undergo according to a standard of care diagnostic algo-
rithm. For instance, you might imagine that a prospective study comparing
Doppler ultrasound and MR angiography in patients with suspected carotid steno-
sis performed as routine diagnostic examinations could be done and published
without any Institutional Review Board approval. This is not the case, and not
only because we might be lacking informed consent to use patient data. In fact,
the prevalent current opinion is that Institutional Review Board approval (and not
only informed consent) is an absolute requirement for all prospective studies.

Moreover, this rule is also valid for retrospective studies, where we gather,
manage, and analyze the data after the diagnostic events, even many years

Decreasing order according to the 2006 IF.
Source: Journal Citation Reports™ – Science edition, published by Thomson Scientific (with permission).

Sector / Journal IF 2000 IF 2003 IF 2006

Urology and Nephrology
J Am Soc Nephrol 5.745 7.499 7.371
Eur Urol 2.058 2.247 4.850
Kidney Int 4.371 5.302 4.773
J Sex Med - - 4.676
Am J Phisiol-Renal 4.129 4.344 4.199
Curr Opin Nephrol Hy 2.544 3.976 4.137
Am J Kidney Dis 3.646 3.897 4.072
J Urology 2.896 3.297 3.956
Prostate 3.754 3.278 3.724
Eur Urol Suppl - - 3.174

Mean 3.643 4.230 4.493

Overall mean 4.913 5.538 6.158
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The need of IRB approval
compels higher quality research

The title is important

Neutral or declarative titles

Interrogative titles

after. In situations like these, it is just the Institutional Review Board approval
which makes the study publication possible especially when informed consent
by the patients is not available: some of them may have moved to another
country or city or may have died (as is the case in oncology).

In our experience, we request the approval for a retrospective study from the
local Ethics Committee with a short document including the nomination of the
person responsible for personal data. Within two or three weeks, the study
leader meets the Ethics Committee for an oral presentation of the study. The
approval is almost always immediate.

An indirect demonstration of the necessary Institutional Review Board
approval of both prospective and retrospective studies on humans is the request
for a statement outlining that approval has been obtained for the submission of
an abstract of a scientific papers or a poster to the Annual Meeting of RSNA.
More importantly, this statement is today an absolute must for the acceptance
for publication of any prospective or retrospective study on humans in any well
respected journal. Many journals ask the reviewers to make a particular check
within the text for evidence of Institutional Review Board approval, typically
placed at the beginning of the section regarding materials and methods. Some
radiologic journals requires this declaration to also be placed in the abstract.

This development should be seen as a positive trend, regardless of ethical con-
cerns. In fact, the need of Institutional Review Board approval prompts a prelim-
inary analysis of the quality of the research project, careful reading of the litera-
ture, precise definition of the study protocol, and the exchange of views with all
the members of the Institutional Review Boards or Ethics Committee. This book
could be useful to radiologists for this exchange of opinions, but we strongly sug-
gest studies be designed in close cooperation with statisticians, especially studies
with patient randomization and sample size calculation.

10.4. Title, Running Title and Title Page

The title of the paper is important. During the 1980s, the ratio between the
number of people who read the whole text of a paper and those who read only
the title was estimated to be about 1:500 [KERKUT, 1983]. Today access to the
medical literature via the internet may have further reduced this ratio.

A title should stimulate the reader to read at least the abstract. Titles are most-
ly a short description of the subject matter contained in the article. An alterna-
tive which is still little utilized in radiologic journals is the declarative title.
This title makes a brief statement on the results of the study [GUSTAVII, 2003].
A paper clearly demonstrating a higher overall accuracy of CT compared to
ultrasound in the diagnosis of liver metastases in 135 patients affected with col-
orectal cancer can be modestly entitled: Ultrasound and computed tomography
in the diagnosis of liver metastases. The assertive alternative is: Computed
tomography is more accurate than ultrasound in the diagnosis of liver metas-
tases. The second option, communicating the main study result, has a stronger
impact. However, bear in mind that some important journals (e.g. JAMA and
New Engl J Med) require descriptive and not assertive titles.

We can also opt for an interrogative title. For our example: Are there differ-
ences in overall accuracy between ultrasound and computed tomography in the
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diagnosis of liver metastases? Is ultrasound less accurate than computed
tomography for the diagnosis of liver metastases? or Is computed tomography
more accurate than ultrasound for the diagnosis of liver metastases? For an
original article we prefer a descriptive neutral title or an assertive title contain-
ing the answer to the question. An interrogative title can be highly suitable for
a narrative review which considers different answers to the question.

Some journals (e.g. Invest Radiol) accept that the title is followed by a clar-
ifying subtitle. For our example: Computed tomography is more accurate than
ultrasound in the diagnosis of liver metastases. A prospective study on 135 con-
secutive patients affected with colorectal cancer. This option can also be adopt-
ed with a colon placed between the first and the second sentence. In this way,
we have a brief summary of the content of two sections of the paper (results:
materials and methods).

In the title, avoid abbreviations or acronyms (i.e. words formed by the initial
letters of different words), unless – in radiologic journals – they are well rec-
ognized such as CT, MR, or US, etc. Note that in the title of a congress abstract
we can use new acronyms (introducing them in brackets after the first full
form) in order to save space in abstract text. Eliminate these acronyms from the
title of the full paper to be submitted to a journal.

Many journals require a running title, namely a short title (frequently no
more than 50 characters, blank spaces included; acronyms generally permitted)
to be placed at the upper margins of the journal pages. For example: Liver
metastases: CT and US accuracy (35 characters).

Manuscript editing (always done using word processing software) requires a
full title page containing: the title of the paper; first and family names and affil-
iations of the authors; type of article (e.g. original article or original research)
and the complete address (including telephone number, fax number and e-mail
address) of the corresponding author who is submitting the paper and to whom
the readers could refer for any discussion or request of reprints. This full title
page should be a separate file not to be submitted to the reviewers, permitting a
blind review process. For this reason, a blind title page (with the manuscript title
only) is to be placed before the beginning of the main body of the manuscript.

10.5. Four-section Scheme, Section Size and Editing Sequence

An original article always follows a four-section scheme including:
Introduction; Materials and Methods; Results; and Discussion. The set of these
four sections is named main body. Some nominal variations are Background
instead of introduction; Methods or Subjects and Methods instead of materials
and methods, etc. but the content of the sections is the same. Conclusions,
which in the abstract substitute for the entire discussion, is usually the final part
of discussion and not a separate section.

Beginners should take into consideration a general rule for the size of each
of the four sections and carefully read the instructions for authors of the jour-
nal to observe possible limits to the whole size of the manuscript. Using a nor-
mal word processor, A4 format page with 2-cm margins, 12-point Times New
Roman type characters, and double spacing, the maximum size of the sections
of a typical manuscript should be as follows:

Subtitle

Running title

Full title page

Blind title page

Main body

Section size
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Manuscript size

Do not begin with the abstract

Why did you do it?

Three-block Introduction

1. Introduction: 1-2 pages;
2. Materials and Methods: 3 pages;
3. Results: 3 pages;
4. Discussion: 3-4 pages.

Note that the total size of the four sections (about 10 pages) is usually half the
size of the whole manuscript including also blind title page, abstract, references,
tables (each of them placed in a new page) and figure legends. Some compo-
nents (usually tables and figures), may be required as separate files. Remember
that some journals put a limit on the main body given by the sum of the four sec-
tions (e.g. 3,000 words for Radiology, 4,500 word for AJR Am J Roentgenol).

Lastly, you do not need to imitate the typographic style of the journal (print-
ed characters, paragraph indentation, etc.). You can refer to the Vancouver
Requirements (www.icmje.org) or edit the text according to the rules listed in
this chapter.

10.6. «Introduction»: Why did you do It?

In the practical writing and editing of a scientific manuscript we should not fol-
low the logical sequence of the printed paper. In particular, to begin with the
abstract is not a good idea, not even when you have the abstract accepted at a
congress. Sometimes this abstract is much larger than that permitted by the
journal. More importantly, the abstract must effectively represent quality of
methods as well as originality of results, and respect narrow mandatory limits
(see Section 10.11). This ambitious aim can be reached only when the entire
manuscript has been completed.

Can you begin with the introduction, as formal logic may suggest? The
initial part of the text of the research project approved by the Institutional
Review Board is a good starting point, even though it is commonly too long
to be placed without shortening and modification as an introduction. We
suggest (especially for beginners) writing or refining the introduction after
editing the materials and methods and results sections. This choice could
also be useful considering the partial overlap between the topics of the
introduction and those of the discussion, especially regarding the reference
to previously published papers.

The introduction should answer the question: Why did you do it? We stated
above that it should be no longer than one or two pages, with one page corre-
sponding to about 300 words, but 400-500 words is common enough. The eas-
iest scheme for an introduction answers two simple questions: What is the
problem? What did you do to solve it? [GUSTAVII, 2003]. Another scheme is
composed of three blocks, each to be ended with a full stop and followed by a
new paragraph:

1. general background (e.g. epidemiology of the disease);
2. particular background (e.g. diagnostic performance of standard of care

imaging modalities);
3. purpose of the paper (e.g. to evaluate sensitivity and specificity of a new

imaging modality).
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A four-block scheme could be:

1. a problem exists in diagnosing disease X with technique Y;
2. previous efforts have been made by other authors to solve the problem;
3. the results obtained with a new approach (new Y) were obtained in a differ-

ent clinical field;
4. aim: to evaluate the performance of new Y for the diagnosis of X.

A useful word of advice is to begin with a short statement summarizing the
problem or the context of the problem. To come back to the example of liver
metastases, an initial statement could be: The knowledge of number and loca-
tion of liver metastases is crucial for treatment planning in patients with col-
orectal cancer. You must avoid the temptation of a long introduction, which is
especially dangerous when you have wide knowledge of the matter under
investigation. Bear in mind this simple rule: move to the discussion what can-
not be included in the introduction.

At any rate, the introduction must end with a paragraph stating the purpose
of the study (you may take it from the purpose of the congress abstract).

10.7. «Materials and Methods»: What did you do
and how did you do it?

The beginner who is going to write the materials and methods (from now on
simply “methods”) of a manuscript should have a broad understanding of the
basic aim of this section. Many residents and young radiologists are astonished
by the very high level of detail required for reporting methods in radiologic
journals. A summary description of what you have done and how you have
done it is absolutely inadequate. You must give all the information which
enables other colleagues to repeat your study on a similar sample of patients
and, therefore, to confirm or deny your results.

Here we should come back to a general principle already discussed in
Chapter 3 which is encapsulated in the proverb: One swallow doesn’t make a
summer. A new promising result reported by a group of authors – for instance
the high accuracy of a new imaging modality for the diagnosis of an important
disease – needs multiple confirmations by other groups of authors before it can
be declared clearly demonstrated. This mechanism of medical science implies
that researchers must know the exact experimental conditions of the study they
would like to reproduce. Only a partial exception to this rule is possible when
your methods have been previously described in detail by you or other authors.
In this case, you can use the phrase “as already described” followed by the
number of the corresponding reference. The exception is partial because it is
common for the editor or reviewers to ask you to at least summarize the already
published methods while keeping the references.

We advise subdividing methods into subsections, each with subheadings you
can usually freely choose in relation to their content. The most commonly used
are the following: study design; study population; imaging protocol; imaging
analysis; standard of reference (not always corresponding to pathologic exam-
ination); radiologic-pathologic correlation; statistical analysis. But many vari-

Four-block Introduction

Beginning the Introduction

Ending the Introduction

Supply all information useful
to reproduce your study

One swallow doesn't
make a summer

Methods subsections
and subheadings
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Study design
Study population

Flow diagram

ations are possible. This subdivision is suitable even when each subsection is
composed of only a few lines of text. Reading the text will be easier and the
reader will more rapidly find a particular methodologic aspect.

For study design, see Chapter 8.
In the study population subsection you should provide sufficient information to

make clear whether your results can be applied to another population of patients.
You should report not only age and sex but also the clinical status and all the inclu-
sion and exclusion criteria (to allow for a definition of the pretest disease proba-
bility – see Section 1.4) as well as the consecutive or nonconsecutive modality of
enrollment. Here you should state having obtained Institutional Review Board
approval and informed consent from the enrolled patients. Moreover, if the
patients were randomized, you should explain the modality of randomization and
the level of blindness of the study (see Chapter 8). The study time period should
be declared reporting month and year of the first and last enrollments.

The course from enrollment to results can be usefully summarized in a flow
diagram, frequently required by the journals. An example is reported in Figure
10.1. A detailed reconstruction is particularly needed for large randomized tri-
als but should be more extensively applied, including the number of patients
screened, excluded (and the reasons for excluding them), eligible, refusing
consent, randomized to each arm of the study, retired (dropout), and conclud-
ing the study for each arm. Notice that the number of excluded patients (how
many for a contraindication to the examination under investigation?) can also
be of great value for radiologic prospective nonrandomized studies. It is impor-
tant to define the possibility of applying the results of these studies to clinical
practice. This number is sometimes not provided in radiologic studies, as hap-
pens when the authors list the exclusion criteria but do not report the number
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Figure 10.1. Flow diagram of a nonrandomized study. This scheme provides a synopsis of the distri-
bution of a sample of 278 women at high genetic-familial risk of breast cancer at the first and second
round of a multimodality surveillance program and the general results [SARDANELLI ET AL (2007)
Radiology 242:698-715, with permission of the copyright owner (RNSA)].



of screened patients as well as the number of excluded patients with the rea-
sons for exclusion, thus making the difference between screened and eligible
patients impossible to calculate. A theoretical example of this more complete
flow diagram can be seen in Figure 10.2.

The first two subsections of the methods can be merged into a single subsec-
tion entitled study design and population, which would also include the
description of the control group where present. Alternatively, a special subsec-
tion entitled control group can be added.

You should accurately describe how you performed the imaging modalities
in the subsection entitled imaging protocol, including: brand name of the man-
ufacturers of the equipment (with city and country of the registered office);
model of the equipments (also for power contrast injectors); release of soft-
ware; and all technical parameters. If these data are repetitive (as they may be
for MR sequences), you can create one or more tables. Here (or in the subsec-
tion entitled imaging analysis) you should declare specific training and years
of experience of the radiologists who performed and interpreted the examina-
tions. If a study includes multiple imaging modalities, we advise creating mul-
tiple subsections, one for each imaging modality.

Imaging analysis has an importance similar to that of imaging protocol. Here
you should describe who interpreted the images (training and specific experi-
ence) and how they were interpreted, whether using hardcopy or softcopy

Imaging protocol

Imaging analysis
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technique A and 48 who completed the study with imaging technique B.



Reference standard

Final assessment

Radiologic-pathologic
correlation

Statistical analysis

methods, with which windowing on the video-display, with or without knowl-
edge of clinical information or results of previous examinations, hopefully
blinded to the reference standard. If the observer(s) have done multiple read-
ings (as is the case for studies on intraobserver reproducibility – see Chapter
7), you should state the time interval between the readings and which proce-
dures were adopted to avoid that the reader had memory of the first reading at
the moment of the second reading (e.g. by means of randomized reading order).
You should declare how an examination was defined positive or negative,
namely the diagnostic criteria for the use of categorical or ordinal variables
(see Chapter 2), with possible references to the use of these methods in previ-
ously published papers. If you measured continuous variables (e.g. lesion size,
CT density, signal-to-noise or contrast-to-noise ratio, etc.), you should report
the procedure used and the way of calculating variables and indices. If you
used special software for imaging analysis, you should declare details as
already stated for the equipment. If special signs or imaging features or partic-
ular technical procedures are used (e.g. innovative software for image segmen-
tation), one or two figures can be associated to methods for a better understand-
ing of the procedure.

The classic standard of reference is histopathology. However, this may be
impossible, in part for ethical reasons. Negative examinations, especially for
asymptomatic subjects in screening programs, are compared to clinical and
imaging follow-up. In other circumstances, the definitive diagnosis is obtained
using the findings of another imaging modality considered a standard of care
for the investigated disease or using a combination of multiple evaluations
(final assessment). You must explain all of this in detail. If the paper includes
a pathologic reference standard, in this subsection (which can be named patho-
logic examination) you should report the histologic techniques and diagnostic
criteria used, with reference to previously published papers (here ask the
pathologist for advice, even if she/he is not an author).

Notice that in the presence of a histopathologic reference standard, the topo-
graphic correlation between pathologic and imaging findings can be problem-
atic, especially in cases of multiple lesions in the same organ or segment. In
these situations (for instance, liver metastases or multifocal/multicentric breast
cancers), methods for radiologic-pathologic correlation should be clearly
explained.

Statistical analysis is almost always the final subsection of the methods.
Here you should explain how true and false positives and negatives were
defined. Moreover, you should state which statistical tests were used, which !
error was adopted (usually, p " 0.05 – see Chapter 3) and, hopefully for
prospective studies, the study power (usually 0.80-0.90 – see Chapters 3 and
8). The power calculation should be considered mandatory at least in the case
of nonsignificant results. The choice of statistical tests, especially if they are
not usual, should be justified with reference to previously published papers. In
particular, the use of parametric tests should be justified by means of a prelim-
inary demonstration of the existence of the necessary conditions (normal data
distribution in the sample or assumption of normal distribution in the popula-
tion, etc. – see Chapters 2 and 4). Lastly, you should state which statistical soft-
ware package was used (specify the release number, city and country of the
registered office of the manufacturer).
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10.8. «Results»: What did you Find?

The first rule to illustrate what you found is the following: all the results
must have the description in the methods of the way you found them.
Conversely, all the described methods must have in the results the descrip-
tion of the findings obtained using them. The second rule is that results must
be presented in a neutral manner, without any adjective or comment mini-
mizing or emphasizing their meaning or possibility to be clinically applied.
A subdivision in subsections with specific subtitles is also welcome in the
results section.

The use of tables and/or graphs is highly recommended. Do not report
data in the text which is already provided in tables and graphs. For text con-
tinuity, you may provide some summary data drawn from the tables. In
practice, the results are sometimes limited to a few lines referring to tables
and graphs.

The creation of tables and graphs is no trivial task, both for conceptual and
technical issues. Try using paper and pen first of all to manually design an
effective scheme. Then go to the computer and use the proper function of the
word processor (not free text with tabulations and blank spaces) to avoid prob-
lems in the pdf file submission and to facilitate the future editorial work by the
journal office. Tables should make reading the data easy and they should be
organized according to the journal style (as close as possible). You can use
tables recently published in the same journals as a model. If you have a large
amount of data, use two, three, or more tables. Remember that in any table,
percentages must be accompanied by their engendering ratio.

Suitable and well designed graphs can visually represent data and results in
a more effective way than any free text or table. Regardless of the software you
use (Excel®, or other statistical packages), you can place the graphs in the
main file of the manuscript or save them as images using other software (e.g.
Adobe Photoshop®). We advise using a tiff digital format (or other permitted
software, according to the instructions for authors) and saving the graphs with
high spatial resolution, up to 1200 dots per inch (dpi), to avoid them being
refused by the editorial office and/or appearing blurred in the printed paper.
This is also valid for the flow diagrams described in Section 10.7.

All figures containing radiologic images (commonly one figure is composed
of multiple panels) are typically placed in the results. They must be of high
quality, limited in number, representative of the principal message of the paper,
and conveniently magnified and cropped to allow the findings to be clearly rec-
ognized. Arrows and other graphical signs should be used to indicate the find-
ings (also those immediately evident to the authors), in accordance with the
journal style.

All tables must be numbered and need a title and, frequently, also notes and
explanations of symbols, in accordance with the journal style. All the figures
(line art designs, graphs, radiologic images) must be numbered and need a
legend which can never be reduced to a reference to the text. The golden rule
for tables (with titles and notes) and figures (with legends) is: they must be
understandable by a reader who observes them without having read the text
of the paper, that is they must provide enough information to bring out the
message by themselves. This is the reason for repeating information on the

Perfect correspondence
between Methods and Results

Tables and graphs

Percentages

Figures

Legends
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A creative work

Two ways for beginning
the Discussion

Discuss your results,
point by point

Study limitations

patients sample in a table title and not to use acronyms in tables and figure
legends unless they are explained in the same table or in the figure legend
(see Section 10.12).

Each table or figure, being a logical extension of the text of the manuscript,
must be quoted at least in one point of the text of the manuscript. Typically, the
references to a table or figure after the first one are indicated in brackets as
“(see Figure X)”.

All the significances or non significances obtained with statistical tests
should be placed in the results. Remember the need to provide the p values at
least up to the third decimal place, whether they are significant or nonsignifi-
cant (see Chapter 3).

10.9. «Discussion»: What is the Meaning of your Findings?

The discussion is probably the most creative part of the whole paper, apart
from the original idea (engendering the experimental hypothesis) and the
design of the study. As a consequence, it is also the most freely structured.
Beginners need some help from more experienced colleagues. A general rule
is: You must discuss your results, not show your general culture on the mat-
ter you investigated. The discussion is aimed at interpreting and commenting
on your results.

Two possible ways to begin the discussion are commonly used. The first
approach is to summarize your results. In the liver metastases example: The
current study demonstrated that contrast-enhanced CT is more accurate than
ultrasound in diagnosing liver metastases in patients with colorectal cancer.
The second approach is to come back to arguments already presented in the
introduction, maybe from a different viewpoint: The incidence of colorectal
cancer is increasing in all developed countries, shown by recent epidemiolog-
ic reports… [references].

At any rate, after a short “introduction to the discussion”, you must comment
on your work. If there are aspects of your methods to be discussed, you may do
so. But the core of this section is the discussion, point by point, of your results.
A practical word of advice: print your results section (including tables) on
paper, read it carefully and then edit a comment of each point, comparing your
work with already published papers on a similar topic (with a reference for
each study you quote). Try to explain the reasons for the differences between
your results and those obtained by other authors, whether they are better or
worse than your own. If there are no important differences, state that you have
confirmed the results already obtained by others. If some of your results are
trivial or obvious, comment on them by stating “as expected”. In the discussion
section you can finally comment on the quantities (the numbers) of your results
in a qualitative way. Try to indicate which clinical implications, which effects
on patient care your study could have as well as which aspects deserve future
investigations. You can highlight the original aspects of your work, but be cau-
tious in claiming to be the first to demonstrate a research hypothesis (see
Section 10.13).

Do not forget to list the limitations of your study, and try to detect possible
sources of bias (see Chapter 9), which may be unavoidable for various reasons
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(ethical, logistic, organizational, others…) to state in your discussion. The
readers must be warned against applying your results to a different clinical or
epidemiological context.

Lastly, most papers end the discussion with a statement summarizing the
major findings of the study, which serves as a conclusion.

10.10. «References»

References are the business card of your manuscript to the reviewers. Their
choice and the accuracy in their editing according to the journal style are a
strong indicator of the quality of the study. Inaccurate references create a neg-
ative bias in the reviewers’ evaluation. Some practical rules include:

1. verify possible explicit limits in the references number stated in the instruc-
tions for authors;

2. choose the most important and recent papers of a group of authors who have
published many papers on the same topic;

3. always use references accessible on MEDLINE/PubMed, with the only excep-
tion of books, chapters in book, and congress abstract for particular cases4;

4. do not use second hand references, namely do not copy references from other
studies, to avoid spreading errors, especially if the sources are old papers;

5. extract from PubMed all the references using a “copy and paste” technique
(after having activated the “send-to-text” option), to avoid errors, which oth-
erwise very commonly occur;

6. respect all the rules of the journal for the reference format, also those for the
citation of books and book chapters as well as for online journals and web
sites (for which the access date is requested); unpublished material or per-
sonal communications should be referenced in the free text, in brackets;

7. if you can, use dedicated software (e.g. EndNote ®) which gives you an auto-
mated formatting for the journal style (but always visually check the result).

Respecting the rules of the journal for the reference format is important not
only because some editors ask the reviewer to do this check, but also because:

1. even though the authors are responsible for the accuracy of the references,
many journals make automated controls and ask for the correction of all the
irregular references;

2. a “wrong” reference format can reveal that the manuscript has been previ-
ously submitted to another journal which rejected it.

In Table 10.5 we show how the same reference should be reported for five
radiologic journals.

Your business card
to the reviewers

Do not reveal
the previous refusal
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Your business card
to the reader

Structured or
nonstructured Abstract

10.11. «Abstract» and «Keywords»

After having completed the manuscript editing, it is time to write the abstract.
It will be, after the title, the business card of your manuscript to the reader, if
the paper is published. But do not forget that a reviewer decides whether to
review or not review your manuscript after having read the abstract. First,
check which type of abstract is required, namely structured (e.g. Radiology and
AJR Am J Roentegenol) or nonstructured (e.g. Eur Radiol). In the second case,
a subdivision in four blocks is not explicit but the content is the same. A struc-
tured abstract is composed of four sections, not entirely corresponding to the
four sections of the main body of the paper we have already discussed (the
name of the two first sections can be slightly different in many journals):

1. Purpose: summarizes the aim of the study (may be similar to the final part
of the introduction of the full paper);

2. Materials and methods: summarizes the same section of the main body;
3. Results: summarizes the same section of the main body;
4. Conclusion(s): summarizes the interpretation of the results (may be similar

to the final part of the Discussion of the full paper).

The mandatory limits to the abstract size (e.g. 200-250 words) may
appear as a very high hurdle for beginners. Look at the abstracts of papers
similar to yours in the same journal and ask for help from more experi-
enced colleagues.
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Table 10.5. Format for references. The same paper, an original article, is reported according to the
instructions of five radiologic journals

Radiology Sardanelli F, Iozzelli A, Losacco C, Murialdo A, Filippi M. Three subsequent
single doses of Gd-chelate in brain MR of multiple sclerosis. AJNR Am
Journal Neuroradiol 2003;24:658-662.

Invest Radiol Sardanelli F, Iozzelli A, Losacco C, et al. Three subsequent single doses of
Gd-chelate in brain MR of multiple sclerosis. AJNR Am Journal Neuroradiol.
2003;24:658-662.

J Magn Reson Imaging Sardanelli F, Iozzelli A, Losacco C, Murialdo A, Filippi M. Three subsequent
single doses of Gd-chelate in brain MR of multiple sclerosis. AJNR Am
Journal Neuroradiol 2003;24:658-662.

Eur Radiol Sardanelli F, Iozzelli A, Losacco C, Murialdo A, Filippi M (2003) Three sub-
sequent single doses of Gd-chelate in brain MR of multiple sclerosis. AJNR
Am Journal Neuroradiol 24:658-662

AJR Am J Roentgenol Sardanelli F, Iozzelli A, Losacco C, Murialdo A, Filippi M. Three subsequent
single doses of Gd-chelate in brain MR of multiple sclerosis. AJNR Am
Journal Neuroradiol 2003; 24:658-662

Note that Invest Radiol requires only the first three authors followed by “et al.” when the authors number is # 4 while
the same instruction must be applied for Radiology, J Magn Reson Imaging (JMRI) e AJR Am J Roentgenol (AJR) when
the authors number is # 7 (Eur Radiol does not specify). Moreover, Invest Radiol requires the journal name in Italic char-
acters followed by a full stop while AJR requires the journal name in Italic characters not followed by a full stop. Finally,
Eur Radiol and AJR do not want the full stop at the end of each reference.



Some journals require three to five keywords, free or to be chosen among
predetermined lists, such as the Medical Subject Headings (MeSH), a con-
trolled dictionary for indexing articles on the MEDLINE/PubMed
(http://www.nlm.nih.gov/mesh/meshhome.html). Pay attention to the possibil-
ity that the keywords you have chosen are used as a criterion for selecting
reviewers with a particular cultural background, since one may give a very dif-
ferent evaluation of your manuscript from another.

10.12. Shared Rules

A detailed presentation of the rules to be respected for a good quality original
article on diagnostic performance was done by an important paper [BOSSUYT ET

AL, 2003], published in 2003 by Radiology and also by: Annals of Internal
Medicine, British Medical Journal, Clinical Chemistry, Journal of Clinical
Microbiology, The Lancet, Nederlands Tijdschrift voor Geneeskunde. It is a
real short manual for checking the quality of a manuscript or an already pub-
lished paper. An extremely useful checklist is provided to authors so they may
avoid omitting important information. The paper is entitled: Towards complete
and accurate reporting of studies of diagnostic accuracy: the STARD initiative.
STARD is an acronym for Standards for Reporting of Diagnostic Accuracy.
The authors evaluated 33 papers which proposed a checklist for studies on
diagnostic performance. From a list of 75 recommendations, 25 were judged
important (Table 10.6). Many of them were discussed in the previous pages of
this book. Beginners should edit a manuscript keeping a copy of this list on
their table.

Other shared rules are available for articles reporting the results of random-
ized controlled trials, the CONSORT statement [MOHER ET AL, 2001], recently
extended to trials assessing nonpharmacologic treatments [BOUTRON ET AL,
2008] or of meta-analyses, the QUOROM statement [MOHER ET AL, 1999]. In
particular, systematic reviews and meta-analyses in radiology should evaluate
the study validity for specific issues, as pointed out by Dodd et al [DODD ET AL,
2004]: detailed imaging methods; level of excellence of both imaging and ref-
erence standard; adequacy of technology generation; level of ionizing radiation
exposure; viewing conditions (hard versus soft copy).

10.13. Other Recommendations

These can be summarized in the following paragraphs, some of them having
been partially discussed above.

Sequence of the items. Apart from the full title page, your submission in one
or more files should be as follows:

1. Blind title page;
2. Abstract and keywords;
3. Introduction;

Key words

STARD initiative

Read the Instructions
for Authors
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4. Materials and methods;
5. Results;
6. Discussion;
7. References;
8. Tables;
9. Captions (or legends) for illustrations.

Each of these items should begin on a new page. All pages must be num-
bered. Acknowledgments must be submitted in a separate file, in order to keep
the origin of the manuscript blinded to reviewers.
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Table 10.6. Checklist for the quality control of manuscripts on diagnostic performance according to
the Standards for Reporting of Diagnostic Accuracy (STARD)

From: Bossuyt M, Reitsma JB, Bruns DE et al (2003) Towards complete and accurate reporting of studies of diagnostic
accuracy: The STARD initiative. Radiology 226: 24-28 (with permission of the author and of the copyright owner [RSNA]).
This checklist is proposed for use in the practical quality check: in the column on the right side you should put the num-
ber of the page of your manuscript where each recommendation has been applied.



Acronyms. Limit their use to those universally recognized. If you used particu-
lar acronyms in the abstract (to respect the mandatory number of words), do not
use them in the remaining manuscript. Both in abstract and full text, introduce
each acronym the first time it appears in the text and then use them systemati-
cally. The same rule applies for abbreviations.

Consistency. Always use the same word(s) to indicate a concept. Do not worry
about repetitions. Always use the same units of measurement (e.g. length
always in cm or always in mm). If you list numerical data, always use the same
number of decimal places.

Anonymous origin of the manuscript. Systematically avoid making the authors
of the manuscript detectable. If you quote one of your own previously pub-
lished papers, place the word “BLINDED” at the corresponding reference or
quote the paper impersonally. Pay attention to avoid making the manuscript
origin detectable by the hospital name on the radiologic images in the figures.

“Significant”. Never use the adjective significant in a non-statistical sense, i.e.
to mean the relevance of a result independent from the calculation of a p value,
or the relevance of a topic in the literature. Strictly limit its use to statistics.

Cautiousness. Avoid self-evaluating your work with excessive and redundant
sentences. The affirmation of being the first to have proposed a technique or a
procedure should be done using the ritual sentence “To the best of our knowl-
edge, …”. But you must have done an accurate search on MEDLINE/Pubmed
using multiple combinations of keywords with a negative result before claim-
ing to be the first. If you give a negative evaluation of the work done by other
authors, do not forget that the object of a criticism is a paper and not its authors
(who may be your reviewers…).

10.14. Dealing with the Editor’s Response and the Reviewers’ Opinions

After about one or two months (sometimes more than three months) you will
receive the response from the editor and the comments of the reviewer(s). The
editor’s response can be categorized as follows, in decreasing order:

1. acceptance of the manuscript for publication, without any request of modi-
fications;

2. request of slight modifications (minor revision);
3. request of important modifications (major revision);
4. rejection with offer of resubmission;
5. rejection.

The first response is uncommon, but may happen. In cases of the request of
minor revision, the probability of final acceptance is very high. This probabil-
ity is still relatively high in cases of requests of major revision. In both cases,
you should pay attention. You must evaluate point by point all the criticisms
and suggestions of the editor and reviewers and prepare a new version of the

Acronyms and abbreviations

Consistency

Anonimity

Use the adjective “significant”
only for statistical significance

Be cautious

The Editor’s response
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Annotated copy

Clean copy

One or more requests
for revision

The offer of resubmission

Do not lose heart
over rejections

manuscript (which should be named “R1”, where “R” stands for revision).
Most journals require the submission of:

1. a document answering all the suggestions and criticisms, explaining how
you took them into account and the reasons why you decided not to follow
a suggestion;

2. a copy of the manuscript with evidence of the changes introduced, includ-
ing the erased sentences (use the “revision” function of a word processor).
Some journals require the indication of the correspondence between the crit-
icisms of the reviewers and the changes in the text in this “annotated copy”;

3. a “clean copy” with the final text, without any evidence of the changes.

We advise trying to answer and prepare an R1 version even after receiving a
request for major revisions. However, if you realize that the reviewers have
requested changes which cannot be made (e.g. to search for unavailable clini-
cal data) or changes which are overly time-consuming (e.g. to repeat all image
evaluations or segmentations, all measurements, or to add more observers),
you can opt for submitting the manuscript to another journal, after making the
changes according to the suggestions thought to be useful.

Some weeks after the submission of the R1 version, you might receive final
acceptance. However, the request of further modifications is relatively common.
You will prepare an “R2” version in the same way you did for the R1 version.
Then, if you have solved all the problems, you will receive final acceptance.

Sometimes, the rejection of the manuscript is coupled with an offer of resub-
mission. This event is not rare. In a recent analysis of 196 consecutive manu-
scripts submitted to the AJR Am J Roentgenol, 20 (10%) were accepted, 106
(54%) were rejected, and 70 (36%) were rejected with offer of resubmission
[KLIEWER ET AL, 2004].

This offer indicates that the editor, sometimes having a different opinion in
comparison with those of the reviewers, thinks that your manuscript is interest-
ing and wants to give you another possibility: resubmitting the paper for a new
evaluation cycle, frequently with at least one of the new reviewers remaining
the same as the first evaluation cycle. We advise accepting an offer of resub-
mission. In comparison with the request of major revision, you have an advan-
tage and a disadvantage. The advantage is that you do not have either to answer
point by point all the criticisms raised by the reviewers or take into account all
their suggestions. The disadvantage is having to restart from scratch, with a
high probability, if the resubmission is not rejected, of being requested to per-
form a revision, with a major revision being more likely than a minor one.
However, in our experience, resubmission is associated with final success in a
good percentage of cases.

The rejection of a manuscript (without any offer of resubmission) is a com-
mon event. Do not lose heart. It also happens to experienced scientists submit-
ting a paper of high value. There are many possible reasons for a rejection.
Your paper could be flawed by errors in the design, with unrecoverable biases.
Another possibility is that the editor and/or the reviewers might not have
understood some important aspects of the study, possibly due to a lack of spe-
cific knowledge in a particular research field. There is always a random factor
in the assignment of the reviewers. In this case, you could write a polite letter
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to the editor explaining your disagreement with the reviewers’ opinion and ask-
ing for the possibility of a resubmission.

Notice that a manuscript can be rejected even in the absence of substantial
methodologic criticisms, simply for an evaluation of low priority. In this case,
the submission to another journal is perhaps the best option. Remember that
you can choose a journal with a higher IF than the previous one and… keep
your fingers crossed. Consider also the possibility of submitting the manuscript
to a nonradiologic journal. At any rate, trust in yourself. If there are no basic
methodologic flaws, your paper will be published in the end.

Beginners may think that after one or two rejections or one resubmission,
and after R1 and R2 versions, final acceptance has brought an end to the mat-
ter. This is not true, even though the additional final steps are usually
approached with enthusiasm, knowing that you have almost reached your goal.
What are these final steps?

Firstly, you must answer the queries raised by the editorial office to the
authors. Some journals have high quality editorial staff who set the text and
understand the meaning in detail. For any problems, they propose modifica-
tions by asking the authors for specific approval. Trivial errors are detected in
this phase, including a lack of consistency between abstract and text, text and
tables, or text and figures, as well as inaccurate references. You may receive as
many as 100 queries for a manuscript of regular length. Each of them requires
an answer. Some particular problems are discussed between the deputy editor,
the staff and you with a series of emails until a good agreed solution is found.

For authors who are non-native English speakers, the editorial staff may
make a rewording/rephrasing of the text to make it more elegant and under-
standable. Notice that this restyling can be flawed by mistakes in meaning: the
new text is in elegant and fluent English but it says something different, some-
times the opposite, from what you want it to mean.

For these reasons, too, proofs correction is a very important task. Carefully
check the final text: a shifted colon can entirely change the meaning! To do this
job, print the proofs and read all parts of the paper, including authors’ names
and affiliations, tables (a skipped tabulation may change the entire meaning of
the data), and figures (inverted or rotated images, lack of correspondence
between images and legends). Do not delegate this job to people who did not
directly participate in editing the text. The result could be very bad, and you,
as the first or one of the principal authors, will be responsible.

If you realize that possible differences between the proofs and your text can-
not be easily detected, the proof correction should be done by two authors. One
of them reads the final manuscript, the other – at best, the first author – checks
that the proofs are retaining all the original meaning. At any rate, a double read-
ing finds more errors. Remember that in screening mammography the double
reading detects about 15% more cancers!

A professional proofs correction should be performed using a system of ded-
icated symbols which exists in at least three versions: continental European,
British, and American [GUSTAVII, 2003]. For each correction, you should write
a symbol on the printed text, repeat it in the margin, writing next to the possi-
ble lacking text. At any rate, the corrections should be clearly understandable.
The corrected proofs should be faxed to the editorial office. Alternatively, you
could use digital proofs correction on the pdf file, sending the corrected pdf file

The final steps

Queries from
the editorial office

Pay attention to rewording

Proofs correction
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Errata-corrige

Importance of proofs correction

Long times

Is it worth it?

by email. A further possibility to facilitate (and maybe accelerate) the work of
the editorial office is to also submit a list of the corrections in the old form of
an “errata corrige”, a five-column text containing for each correction: page
number; column; line number; text to be changed; and changed text.

Let us repeat this once more. Do not underestimate the importance of proofs
correction. This is the last possibility of discovering and correcting errors. It can
happen that an important error (especially in graphs and tables) is not detected
in the first manuscript, nor discovered by the reviewers, and goes unnoticed
right up to the final text and the proofs. Only the printed proofs allow the paper
to be seen in a new way, hopefully also allowing the error to be detected.

10.15. To Conclude

What we have described in this book and especially in this last chapter explains
why performing a study and writing a paper requires much more time than
what is thought by those not involved in this type of work. From the ideation
of a prospective study on diagnostic performance to its publication the time is
measured in years.

An example calculation:

1. conception and initial discussion among colleagues = 2 months;
2. writing and editing the proposal to be submitted to the Institutional Review

Board = 1-2 months;
3. approval by the Institutional Review Board = 2 months;
4. patient enrollment = 6-12 months;
5. data acquisition and analysis = 2-3 months;
6. manuscript editing and online submission = 3 months;
7. waiting time for the journal response = 2-3 months;
8. editing of answers to reviewers and editing of the R1 version= 1-2 months;
9. return of proofs to the authors and proofs correction = 3 months;

10. waiting time for final publication = 2-4 months;
Overall time = 24-36 months = 2-3 years.

Sometimes online first publication may shorten this time by several months,
but experienced people agree that the preceding time evaluations are largely
optimistic. In cases of randomized controlled trials, almost all phases are indu-
bitably longer.

So what now? Is it all worth it? When we compare the working time with the
results, this question arises spontaneously. The answer is subjective. We say
yes, for reason and passion.

For reason, because physicians (for instance, radiologists) who are also
researchers have a higher degree of clinical knowledge and are able to
offer a superior degree of diagnosis and treatment to patients, which is our
final mission.

For passion, a passion for a world game where we can interact with the best
specialists in each research field, the reviewers of the top journals. We can
obtain their evaluation of our work and exchange opinions with them, making
real science in the real world.
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In ending his autobiography, Luca Cavalli-Sforza stated:

In my opinion, my need to be always active is like being a child who is relent-
lessly playing, sometimes changing the game. Of course, the reader thinks that
I can do it because making science is basically equivalent to playing. It really is
a game, in the sense that it engages the researcher as a game does. However, it
is different due to its long-term special purpose [CAVALLI-SFORZA, 2005].

Making science is a remarkable long-term game. We love it both for the
intellectual knowledge and pleasure it brings, which go beyond any ambition
or possibility available in an academic career, and for its effect of improving
the quality of clinical medicine.

Every game has its rules. We hope that this book contributes to explaining
some of the rules of scientific research in radiology.
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