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Introduction

Over the decades, medicine has seen remarkable advance-
ments, many of which have been driven by rigorous re-
search and the systematic dissemination of findings.
Medical or health care research plays a critical role in the
synthesis and expansion of knowledge about human dis-
eases, ultimately guiding the prevention and treatment of
illnesses and promoting overall health.1 This continuous

cycle of discovery, testing, and implementation has led to
countless breakthroughs, both monumental and incremen-
tal, that have shaped modern medicine. The role of medical
literature in this process cannot be overstated, as it serves
as the primary vehicle for sharing new insights with the
broader medical community. Through various publication
types—such as case reports and series, review articles,
original research articles, systematic reviews, and meta-
analyses—research findings are communicated, debated,
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Abstract The evolution of modern medicine has been significantly driven by medical and health
care research, underscoring the importance of disseminating findings to advance
health care. Medical literature, encompassing various publication types such as case
reports, review articles, and original research, plays a crucial role in this process by
facilitating the communication and discussion of new discoveries. This review article
provides a comprehensive guide to understanding and navigating radiologic publica-
tions. It examines the various types of radiologic research articles, including case
reports and series, pictorial reviews, original research, systematic reviews, and meta-
analyses, each of which serve distinct purposes in contributing to the field of radiology.
The study adopts the “six honest men” approach—addressing why, who, what, when,
where, and how—to elucidate the essential elements of successful radiology research
and publication. Key topics include the motivations for publishing, the types of articles
suited for different research questions, and strategic considerations for selecting
appropriate journals. Additionally, the review highlights the importance of under-
standing publication timing, journal selection criteria, and the overall publication
process, including manuscript preparation and peer review. By offering these insights,
the review aims to equip early-career researchers with the knowledge and skills
necessary to effectively contribute to radiology literature and advance their academic
and professional careers.
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and built upon, fostering an environment of constant learn-
ing and improvement.

Advances in radiology have been fueled by radiology
research, which are categorized under the same types.
Each type of article serves a distinct purpose, contributing
uniquely to the body of knowledge in radiology. Case reports,
case series, and review articles, for example, are primarily
descriptive, offeringdetailed accounts of one ormore specific
cases or exploring topics of academic interest. These articles
often place emphasis on radiologic images, which are crucial
for illustrating the underlying themes and findings. Radio-
logic review articles frequently take the form of pictorial
reviews. These reviews stand out by featuring thematically
curated radiographic, ultrasonographic, computed tomogra-
phy (CT), magnetic resonance imaging (MRI), and nuclear
scintigraphy images. These visual elements serve as the
foundation for textual discussions, providing concrete exam-
ples to enhance the reader’s understanding of the issues at
hand.2

Conversely, original research articles, systematic reviews,
and meta-analyses in radiology lean heavily on the experi-
mental side of research. These types of publications priori-
tize study methodology, rigorous analysis, and the
interpretation of results, often presenting findings that
have broader implications for clinical practice. For early-
career researchers aiming for successful publication, it is
crucial to understand these different types of radiological
articles, their specific purposes, and the nuances involved in
appropriately presenting theirmanuscripts.Masteryof these
aspects not only facilitates the dissemination of their find-
ings but also ensures that their work can contribute mean-
ingfully to the ongoing dialog in radiology.

In this review article, we aim to provide a comprehensive
guide to the basics of radiologic publication. Adopting the
“six honest men” approach—why, who, what, when, where,
and how—we will explore the key elements that underpin
successful radiology research and publication. Additionally,
in the last section titled “Basic Structure of Scientific
Papers,” wewill delve into how each type of research article
can be structured, offering the reader a general understand-
ing of what these entail and how they fit into the broader
context of radiology literature. This manuscript is designed
to equip readers, particularly those at the beginning of their
research careers, with the insights and knowledge needed
to navigate the complex landscape of radiology publications
effectively.

Basics of Radiologic Publications

Why to Publish?
Publishing is a cornerstone of scientific research, serving as a
permanent record of the work undertaken and the knowl-
edge gained. The primary aim of medical publication is to
disseminate this knowledge to the broader scientific com-
munity. By sharing research findings, authors contribute to a
collective understanding that can be accessed, discussed,
and, ideally, accepted by peers. This process of dissemination
not only advances thefield but also invites critical evaluation,

which is essential for refining theories, improving method-
ologies, and ultimately enhancing patient care.

Moreover, publication in peer-reviewed journals offers
several tangible benefits to the individual, the department,
and the institution beyond the intrinsic value of contributing
to medical knowledge.3 For individual researchers, publish-
ing is a vital step in advancing their career goals. It strength-
ens their academic and professional profiles, making them
more competitive for prestigious positions, career promo-
tions, and other opportunitieswithin thefield. The process of
conducting literature reviews, preparing manuscripts, and
engaging with peer feedback also deepens the researcher’s
expertise in their area of study. Over time, this expertise can
lead to recognition as a thought leader among peers, opening
doors to invitations to lecture at scientific meetings, collab-
orate on international projects, and teach at esteemed insti-
tutions around the world.

For the department and institution associated with the
research, successful publication can enhance their reputa-
tion and attract talent. Recognition in the scientific commu-
nity can lead to successful research grants and funding,
which are crucial for sustaining and expanding research
programs. As an institution gains a reputation for excellence
in radiology research, it becomes a magnet for top talent,
further research collaborations, and patients seeking cut-
ting-edge care. This virtuous cycle not only elevates the
institution’s standing but also contributes to the overall
advancement of the field, reinforcing the importance of
publishing as a key component of scientific and medical
progress.

Who Should Publish?
While the journey into radiological research often begins
during radiology residency, the opportunity to engage in
research should ideally begin much earlier. In fact, research
can serve as an invaluable gateway for medical aspirants and
medical students who are considering radiology as a future
career. Early involvement in research and subsequent publi-
cation in radiological journals not only allows trainees to
develop skills in critical thinking and methodology but also
creates a spark of enthusiasm and passion by providing a
platform to contribute to the field even at the outset of their
medical careers.

For trainees with limited research experience, collabora-
tion is key. Aligning with experienced mentors and collab-
orators who have a strong track record of publications can
provide invaluable guidance, helping navigate the often-
complex process of conducting research and preparing a
manuscript for publication. Such partnerships not only
enhance the quality of the research but also offer opportu-
nities for learning and professional growth.While it is crucial
to encourage and support young researchers, the contribu-
tions of experienced professionals remain invaluable, as their
extensive expertise often leads to innovative research, high-
impact publications, and the development of authoritative
guidelines that shape the future of the field.

This review is particularly aimed at those seeking to take
their first steps into radiologic research, including medical
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students, radiology residents, and radiologists. By under-
standing the significance of publishing and how to approach
it effectively, these individuals can better position them-
selves for success in their careers and contribute meaning-
fully to the advancement of radiology. Whether driven by a
desire to explore radiology as a specialty, enhance career
prospects, or simply share new insights with the medical
community, the journeyof publishing in radiology is one that
offers rich rewards for those who undertake it.

What to Publish?
In an ideal research scenario, a radiologist begins by identi-
fying a specific topic of interest within the field of radiology.
This process starts with an extensive review of the literature,
which forms the foundation for a thorough understanding of
the topic and can lead to the preparation of a reviewarticle. If
supplemented with an adequate collection of locally ac-
quired radiologic images, such a review can be transformed
into a pictorial review.

An extension of this process is identifying gaps in litera-
ture areas, where questions remain unanswered or where
further exploration is needed. These gaps can be formulated
into a specific research question, which can then be
addressed through various study designs, including cross-
sectional studies, case-control studies, cohort studies, or
randomized controlled trials. The choice of methodology
depends on the specific research question, available resour-
ces, and feasibility. The results of these studies are analyzed
statistically, often in collaboration with statisticians or epi-
demiologists, and are presented as an original research
manuscript.

Another approach to addressing a research question is
through systematic reviews andmeta-analyses. These meth-
ods involve combining and analyzing data from multiple
previous original research studies on the same topic, provid-
ing a comprehensive overview and synthesis of existing
research.4 Original research articles, systematic reviews,
and meta-analyses are integral parts of “evidence-based
medicine,” which encompasses collecting and examining
research evidence to improve clinical decisions. Research
data contribute to different levels of evidence, categorized in
a hierarchical order based on the strength of the experimen-
tal design.5 At the top of this hierarchy is level 1 evidence,
which is considered the strongest and includes systematic
reviews and meta-analyses of well-designed and well-con-
ducted studies, particularly randomized controlled trials.
These high levels of evidence play a crucial role in guiding
clinical practices and policies. ►Fig. 1 demonstrates the
different levels of evidence presented as a pyramid.

For early-career researchers or those with limited access
to extensive research resources, case reports and case series
offer a more accessible entry point into research. These
simpler forms of research still contribute valuable knowl-
edge, especially when they highlight rare conditions or novel
findings.

Other opportunities to publish in the form of short
communication include “technical notes” regarding a specif-
ic technique or procedure and “letters to the editor,” which

are usually brief and objective comments on previously
published articles.6

When to Publish?
Early initiation into research and publication sets a strong
foundation for a successful academic career. However, re-
search endeavors can begin at any stage of one’s professional
journey. The timing of publication can also be influenced by
local and global events that impact the medical community.
For instance, during and immediately following the COVID-
19 pandemic, there was a notable surge in publications
related to the virus, while research on other topics saw a
temporary decline. This shift was driven by a combination of
factors, including the urgent need for COVID-19-related
information and the reallocation of resources.7 Researchers
aiming to publish their work must be mindful of such
globally significant events and trends, as they can affect
the visibility and relevance of their research. Strategic tim-
ing, aligned with current events or emerging trends, can
increase the chances of successful publication and ensure
that the research makes a timely impact

Where to Publish?
The selection of a target journal for publication is a critical
decision that can happen during the course of the study or
alternatively during or after manuscript preparation. The
choice of a target journal is guided by many factors
including the intended audience, the scope of the research,
and the researcher’s career goals. Among the many metrics
used to gauge the different journals, one of the commonly
used metrics is the “impact factor,” which is published
yearly in the Journal Citation Reports, the latest being 2023
Journal Impact Factor, Journal Citation Reports (Clarivate
2024). Higher impact factor implies higher citations,
which often indicate a broader reach and higher visibility
making them attractive options for researchers seeking to
maximize the influence of their work. For instance, well-
established journals journal such as Radiology, American
Journal of Roentgenology, European Radiology, and Clinical
Imaging accept manuscripts covering a broad range of
topics within radiology including clinical practice, re-
search, and education. These journals are ideal for
researchers whose work addresses broad or general issues
in radiology. On the other hand, more specialized journals
such as the Journal of Ultrasound in Medicine and the
Journal of Magnetic Resonance Imaging focus on research
related to specific modalities, techniques, and applica-
tions. Subspecialty journals like Neuroradiology, Journal
of Pediatric Radiology, Journal of Vascular and Interven-
tional Radiology, Abdominal Radiology, and Journal of Tho-
racic Imaging cater to research within their respective
fields, offering a more targeted audience.

National journals like the Indian Journal of Radiology and
Imaging provide a platform for research that addresses
region-specific issues and offers national exposure, which
can be prestigious. Publishing in such journals allows
researchers to contribute to the advancement of radiology
within their own country, addressing local challenges and
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influencing national health care practices. This can be par-
ticularly impactful for researchers aiming to make a differ-
ence in their local communities while gaining recognition in
the national academic landscape.

To determine the bestfit for their research, authors should
explore each journal’s Web site, review the journal’s scope
and submission guidelines, and examine recent articles to
understand the type of content the journal typically pub-
lishes. This careful selection process helps ensure that the
research is aligned with the journal’s mission and audience,
increasing the likelihood of acceptance and making a mean-
ingful contribution to the field.

How to Publish?
Publishing a radiology article is a multifaceted process that
begins long before the manuscript is submitted and involves
careful planning, rigorous research, and strategic decision-
making. The journey starts with identifying a compelling
radiological case studyor research question, which should be
informed by a thorough review of the existing literature. It is
crucial to select a topic that aligns with current trends and
interests in the field, as this increases the relevance and
impact of the research.

Once the topic is chosen, the next step is to design the
study and outline the methodology. This involves selecting
the appropriate study design, whether it be a case report,
cross-sectional study, cohort study, or another type of re-
search. Data collection must be conducted meticulously,
adhering to both general and local ethical guidelines, and
obtaining approval from relevant research bodies. If the
study involves human subjects, obtaining informed consent
may be required to ensure ethical compliance and is guided
by local research ethics boards.

After data collection, the information is systematically
tabulated and analyzed, often using statistical tests to deter-
mine significance. This is followed by manuscript prepara-
tion, which is typically structured into sections such as a
title, an abstract, introduction, materials and methods,
results, discussion, and conclusion. The references section
should be carefully compiled, citing all sources of the
reviewed literature to provide a solid foundation for the
research.

Before submitting themanuscript, it is essential to format
it according to the target journal’s specific guidelines by
reading the “instructions to authors” that is usually available
on the Web sites of all journals. This often involves submit-
ting the manuscript online, accompanied by a cover letter to
the editor that highlights the significance of the research and
its relevance to the journal’s audience. Submission initiates
the peer review process, where the manuscript is evaluated
by the editor and selected reviewers. Their feedback is
crucial, as it often includes suggestions for revisions that
can strengthen the manuscript.

If the article is accepted for publication, authors may be
required to make further revisions based on the feedback
received. Once these revisions are completed and the final
manuscript is proofread, the editor will convey the final
decision on whether the article is accepted, requires addi-
tional revisions, or is rejected. It is also important to be aware
of any publication fees or charges for features such as color
images, as these financial obligations vary between journals
and must be understood before submission.

After the article is published, promoting the work is an
important step to ensure it reaches awide audience. Authors
can share their article with colleagues, utilize professional
networks, and engage in promotion through social media

Fig. 1 Levels of evidence pyramid provides a method to visualize quality of evidence from research for clinical application. Quality of evidence
increases as one moves up the pyramid, while the level of bias decreases.
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platforms. Additionally, presenting the research at confer-
ences can further enhance visibility and impact, contributing
to the author’s professional reputation and the advancement
of the field.

Basic Structure of Scientific Papers

The basic structure of all scientific papers ranging from case
reports to meta-analyses generally follows a standardized
format encapsulated by the acronym IMRAD,6 which stands
for Introduction, Methods, Results, and Discussion. This
format provides a clear and logical framework for presenting
research findings and is adaptable across various types of
radiological publications. While different types of manu-
scripts may emphasize certain sections over others, the
IMRAD structure ensures consistency and clarity in scientific
communication. For example, case reports and series pri-
marily focus on case presentation, discussion, and example
images, while original articles, systematic reviews, and
meta-analyses are usually centered around methodology,
results, and statistical analysis.

The following section describes the various types of
radiological articles and the specifics involved in preparing
manuscripts for each type.

Case Report

A case report in radiology is a detailed account of a single
case with unique or rare features that contribute to the
understanding of a medical condition, imaging technique,
or diagnostic challenge. Some examples of case reports are as
follows.8,9

Writing a compelling case report involves several key
steps:

1. Select an interesting and relevant case:
Uniqueness:A case that is unusual, rare, or presents an
interesting diagnostic or therapeutic challenge may be
chosen.
Learning value: The case should have significant edu-
cational value and offer insights or lessons for other
clinicians and radiologists.

2. Gather and organize information:
Patient information: Relevant patient demographics
(age, sex, medical history, etc.) are documented while
maintaining patient confidentiality.
Clinical history: Detailed information about the
patient’s symptoms, medical history, and previous
treatments are collected.
Imaging studies: All relevant imaging studies, includ-
ing X-rays, computed tomography (CT) scans,magnetic
resonance imaging (MRI), or ultrasounds are gathered.
It is important to ensure images are of high quality.

3. Structure the manuscript:
Title: It should be clear and specific. It should succinct-
ly describe the case and highlight its unique aspects.
This is presented as “rare presentation of [condition] in

[age group] with [imaging finding].” For example,
“Giant-cell tumor of the patella in a skeletally imma-
ture girl.”10

Abstract: Include a concise summary of the case,
including the clinical problem, key findings, and the
significance of the case.
Introduction: It should provide the context of the case
including background information on the condition or
diagnostic challenge being presented. It should also
explain why this particular case is noteworthy and
relevant to the field of radiology.
Case presentation: It should present patient informa-
tion such as demographic details (age, sex) without
revealing personally identifiable information. This is
followed by clinical history detailing the patient’s
symptoms, medical history, and any previous inter-
ventions or treatments. Imaging studies should be
presented with detailed descriptions of the findings.
Images/illustrations: Annotated images should be
used to highlight key features. Alternative differential
diagnoses should be discussed with an explanation of
how the final diagnosis was reached.
Discussion: It should include interpretation of the
imaging findings and their relevance to the clinical
condition. The author should discuss how the case fits
into the existing literature or challenges current un-
derstanding. An attempt should be made to compare
and contrast the casewith similar cases reported in the
literature while highlighting any novel aspects of the
case in discussion.
Conclusion: It should summarize the key takeaways
from the case and discuss the broader implications for
radiologists and other health care providers. It should
further emphasize on the educational value of the case
including any implications for clinical practice or fu-
ture research.
References: It should include a list of all sources cited
in the case report, following the citation style of the
target journal.

Case Series

Writing a case series in radiology involves presenting a collec-
tionof related cases that share similar features orfindings. The
number of cases presented can vary but is usually less than
10.11 A case series can be considered a descriptive study that
can provide valuable insights into the frequency, character-
istics, and management of specific conditions, and can high-
light patterns or trends observed in the data.

1. Define the scope and objectives:
Select cases: A series of cases that are linked by a
common feature are chosen, such as a specific condi-
tion, imaging modality, or diagnostic challenge.
Determine objectives: The aims of writing the case
series should be identified, such as highlighting unique
imagingfindings, discussing variations inpresentation,
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or demonstrating the effectiveness of a particular
diagnostic approach.

2. Collect and organize data:
Patient information and imaging studies: All perti-
nent anonymized patient data and imaging studies are
collected for each case.

3. Structure the manuscript:
Title: It should clearly reflect the content and purpose
of the case series. This is presented as “Case Series of
[condition]: A Review of [number] Cases with [key
finding].” For example, “Imaging Features of Acute
Encephalopathy in Patients with COVID-19: A Case
Series.”12

Abstract: It should concisely summarize the case
series, including the background, methods, key find-
ings, and conclusions.
Introduction: It should introduce the condition or
issue addressed by the case series and explain its
significance in radiology and why the case series is
important.

Methods

Case selection: It should describe the criteria for selecting
the cases included in the series and explain howcaseswere
identified and any inclusion or exclusion criteria used.
Data collection: Detail the process for collecting clinical
and imaging data. Include any standard procedures fol-
lowed for imaging and analysis.
Statistical analysis: If applicable, describe any statistical
methods used to analyze the data, including how findings
were compared or summarized.

Case descriptions

Individual cases: Present each case systematically. For
each case, include the following:
• Patient demographics: Age, sex, and relevant clinical

history.
• Clinical presentation: Symptoms and any pertinent

background information.
• Imaging findings: Detailed description of the imaging

studies, including key features, and any relevant images.
• Diagnosis andmanagement:Report the diagnosis and

any treatment or management strategies used.

Results

Summary of findings: Provide a summary of key findings
across all cases, highlighting commonalities, variations, or
trends.
Tables/figures: Use tables, charts, or figures to present
data clearly and effectively. Summarize quantitative find-
ings if applicable.

Discussion

Interpretation: Analyze the findings of the case series
and discuss their implications. Compare the findings with
existing literature and identify any new insights.

Clinical relevance: Explain the significance of the find-
ings for clinical practice, including any implications for
diagnosis or treatment.
Limitations: Discuss any limitations of the case series,
such as sample size, selection bias, or variability in imag-
ing techniques.

Conclusion

Summary: Recap the main findings and their
implications.
Recommendations: Offer recommendations for clinical
practice or suggestions for future research based on the
findings.
References: Include a comprehensive list of references
cited in the case series, following the citation style of the
target journal.

Review Article/Pictorial Review

Writing a review article in radiology involves reviewing
existing research and presenting a comprehensive overview
of a particular topic and aimed at providing the reader with
a broad understanding. A pictorial review is a type of
academic review article in radiology that emphasizes visual
learning through imaging findings. It combines images with
concise, informative text to help radiologists and other
medical professionals understand and interpret various
conditions or techniques. Some examples are as
follows.13–21

The steps involved in preparing a review article and
pictorial review are as follows:

1. Choose a relevant topic:
Scope: The chosen topic should be both significant and
manageable. It should be broad enough to encompass a
substantial body of literature but focused enough to
provide meaningful insights.
Current relevance: Ensure the topic is timely and
relevant, reflecting recent advancements or ongoing
debates in radiology and has academic relevance.

2. Conduct a detailed literature review:
Databases like PubMed, Scopus, and Google Scholar
may be used to gather relevant articles. The literature
review should include a thorough search for recent
studies, meta-analyses, and review articles related to
the topic, which should then be organized into themes
and subtopics to structure the review.

3. Write the review with a structured outline:
Introduction: It should explain the significance of the
topic, provide background information, and state the
objectives of the review.
Body: This section is organized into thematic categories
or subtopics. Depending on the topic reviewed, sub-
topicsmay includedifferent subtypesunder apathologic
entity or various diagnostic modalities and their uses to
diagnose a condition. Key findings under each subtopic
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must be elaborated with appropriately annotated and
labeled example images. Tables may be added to sum-
marize data and highlight key points. A short discussion
may be added to analyze, compare, and contrast the
findings under each of the subtopics, in addition to
discussing trends or gaps in the existing literature.
Conclusion: It should summarize the main points and
restate the significance of the review highlighting
implications for clinical practice. Directions for future
research may be suggested.

Original Article

Writing an original research article in radiology involves
presenting new research findings, data, or insights into a
specific area of radiology. Unlike review articles or case
reports, which summarize existing knowledge or describe
individual cases, original articles contribute new knowledge
through formally conducted original research and thus the
emphasis is on methodology, analysis, and results. Some
examples are as follows.22–35

The most important steps in a developing an original
article are identifying the research question and designing
and conducting the research study. These steps are summa-
rized as follows:

1. Identify a research question or “hypothesis”:
Clinical relevance: The research question should
address a gap in current knowledge or a clinical
need.
Feasibility: The resources, data, and time required to
address the research question should be considered
and a suitable plan should be formulated.

2. Design the study
Study type: Determine whether the study will be
observational, experimental, or a combination of
methods. Common types include cohort studies,
case-control studies, cross-sectional studies, and ran-
domized controlled trials.
Participants/subjects: The population or sample to be
studied has to be defined based on relevant criteria.
Participants can be included or excluded based on
demographic features such as age and sex or based
on clinical features such as symptoms, disease subtype,
and response to treatment. These set rules would form
the inclusion and exclusion criteria.
Ethical considerations: Approval from an ethics re-
view board or institutional review board (IRB) should
be obtained as necessary.

3. Collection of data:
Data collection methods: Patient demographic and
clinical details and appropriate radiological images
(e.g., MRI, CT, X-ray) should be collected. Data collec-
tion methods should be consistent and reproducible,
and the collected data should be organized
systematically.

Data management: The collected data should be se-
cured meticulously to ensure patient confidentiality.

4. Analysis of data:
Statistical methods: The researcher should ensure the
study is adequately powered to obtain valid results.
Appropriate statistical tests should be used to analyze
data using an appropriate statistical software (e.g.,
SPSS, R, SAS). Common methods include t-tests, chi-
squared tests, analysis of variance (ANOVA), and re-
gression analysis.
Interpretation: Any statistically significant result
should be considered alongside the clinical relevance
of the findings.

5. Writing the manuscript:
Title: Create a concise and informative title that
reflects the study’s focus and findings.
Abstract: Write a structured abstract including the
background, methodology, summary of results, and
conclusions.

Introduction

Background: Provide context and explain why the study
is needed.
Literature review: Briefly review relevant studies and
identify the research gap.
Objective: Aim of the research should be clearly stated
with clear mention of primary and secondary objectives
of the study as appropriate.

Methods

Study design: Describe the design and rationale.
Participants/subjects:Detail how theywere selected and
any inclusion and exclusion criteria used.
Data collection: Explain the methods/procedures and
equipment used to collect data.
Statistical analysis: Outline themethods used for analyz-
ing the data.

Results

Data presentation: Tables, figures, and graphs should be
used to present the findings clearly.
Textual description: Summarize the data, including any
statistical significance.

Discussion

Interpretation: Discuss the meaning of the results in the
context of existing research.
Clinical implications: Explain the relevance to clinical
practice.
Limitations: Any limitations of the study should be
acknowledged.
Future research: Suggest areas for further investigation.
Conclusion: Summarize the main findings and highlight
the importance and potential impact of the findings.
References: Follow the citation style required by the
journal.
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Systematic Reviews and Meta-analyses

Systematic reviews and meta-analyses are comprehensive
and methodical approaches to producing new evidence on
a specific topic. Conducting such studies in radiology
involves a rigorous process of evaluating existing research
systematically, based on which scientifically valid results
and conclusions are synthesized to address a specific
research question. They provide the highest levels of
evidence among all research studies and hence form the
foundation of evidence-based medicine. Examples are as
follows.36,37

Given the large number of studies and patients that are
analyzed, time and financial resources should be carefully
managed, and thus meticulously crafted steps are necessary
in developing systematic reviews and meta-analyses.

1. Define the research question:
Specificity: Clearly define the research question or
hypothesis. It should be specific, focused, and relevant
to radiology.
PICO framework: For clinical questions, use the PICO
framework (Population, Intervention, Comparison, and
Outcome) to structure the research question.

2. Develop a protocol:
Protocol: Prepare a detailed protocol outlining the
methods for conducting the review. This should in-
clude search strategies, inclusion and exclusion crite-
ria, data extraction methods, and statistical analysis
plans.
Registration: Consider registering the protocol with a
database like PROSPERO to ensure transparency and
reduce the risk of bias.

3. Conduct a comprehensive literature search:
Databases: Searchmultiple databases such as PubMed,
Scopus, Web of Science, and others relevant to
radiology.
Search terms: Use a combination of keywords and
Medical Subject Headings (MeSH) terms relevant to the
topic.
Inclusion and exclusion criteria: Define criteria for
selecting studies based on factors such as study design,
sample size, and relevance.

4. Screen and select studies:
Initial screening: Review titles and abstracts to iden-
tify studies that meet the inclusion criteria.
Full-text review: Assess the full texts of potentially
relevant studies to determine if they meet all criteria.
Data extraction: Extract key data from each study,
including study design, sample size, outcomes, and
results.

5. Assess study quality and risk of bias:
Quality assessment tools: Use tools like the New-
castle–Ottawa Scale for observational studies or the
Cochrane risk-of-bias tool for randomized controlled
trials.

Bias evaluation: Evaluate potential sources of bias,
including selection bias, performance bias, and report-
ing bias.

6. Perform data synthesis:
Data extraction: Compile data on key variables, out-
comes, and study characteristics.
Descriptive synthesis: Summarize the findings from
individual studies narratively.
Meta-analysis: If appropriate, conduct ameta-analysis
to statistically combine results from multiple studies.

7. Conduct statistical analysis:
Effect size: Calculate effect sizes (e.g., odds ratios, risk
ratios, mean differences) and their 95% confidence
intervals.
Heterogeneity: Assess heterogeneity between studies
usingstatistical tests likethe I2 statisticorCochran’sQ test.
Model selection: Use fixed-effects or random-effects
models based on the level of heterogeneity.

8. Interpret the findings:
Summary of evidence: Provide a summary of the
overallfindings, including themagnitude and direction
of effects.
Clinical implications: Discuss the implications for
clinical practice in radiology.
Limitations: Acknowledge limitations of the review
and meta-analysis, including potential sources of bias
and methodological constraints.

9. Write the review and meta-analysis:
Title and abstract: Provide a concise and informative
title and abstract summarizing the objectives, meth-
ods, results, and conclusions.

Introduction

Background: Explain the context and relevance of the
research question.
Objectives: Clearly state the aim of the review and meta-
analysis.

Methods

Search strategy: Detail the search process and databases
used.
Selection criteria: Describe the inclusion and exclusion
criteria.
Data extraction: Explain how data were extracted and
any tools or forms used.
Quality assessment: Outline the methods used to assess
study quality.
Statistical analysis:Describe the statistical methods used
in the meta-analysis.

Results

Study selection: Report the number of studies included
and excluded.
Study characteristics: Provide a summary of the studies
included.
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Synthesis: Present the results of the meta-analysis, in-
cluding effect sizes and heterogeneity.

Discussion

Interpretation: Interpret the results in the context of
existing research.
Clinical implications: Discuss the relevance to clinical
practice.
Limitations: Address the limitations of the review and
meta-analysis.
Future research: Suggest areas for future research based
on your findings.
Conclusion: Summarize the main findings and their
implications.

Ethical Considerations in Medical
Publication

Ethics in publishing medical research involves maintaining
integrity and transparency. Researchers, ethics boards, jour-
nals, and institutions all play a role in upholding these
standards to ensure that the research process protects the
rights and well-being of research subjects involved, and the
published literature is credible, transparent, and
trustworthy.

This begins with following ethical principles while con-
ducting research:

• Ethical review—IRB: Research involving human subjects
should be reviewed and approved by an IRB or equivalent
ethics committee. This ensures that the study meets
ethical standards and protects participants. Continuous
monitoring by the IRB throughout the research process
helps address any ethical concerns that arise.

• Informed consent: Participants should receive compre-
hensive information about the study’s purpose, proce-
dures, risks, benefits, and their right to withdraw at any
time. Consent must be obtained without coercion,
ensuring participants understand they can choose not
to participate without penalty. Extra care must be taken
when research involves vulnerable groups (e.g., chil-
dren, pregnant women, individuals with cognitive
impairments) to ensure their rights and welfare are
prioritized.

• Confidentiality and privacy: Researchers must imple-
ment measures to protect participants’ personal informa-
tion and ensure confidentiality, using anonymization or
pseudonymization where appropriate. Data should be
stored securely, accessible only to authorized personnel.

• Risk minimization: Researchers should carefully evalu-
ate potential risks to participants and strive to minimize
them while maximizing the potential benefits of the
research. Procedures should be in place to monitor and
report any adverse effects experienced by participants
during the study.

The publication process should address the consider-
ations discussed in the following section to ensure that the
published literature is credible and trustworthy.

Plagiarism, Duplication, and Conflict of
Interest

Plagiarism occurs when researchers use someone else’s
ideas, words, or data without proper citation. This can take
many forms, from directly copying text to paraphrasing
without acknowledgment. Ethical publishing requires
researchers to cite sources accurately and properly attribute
all ideas andfindings to their original authors. Use plagiarism
detection tools to check for unintended overlap with prior
publications. Journals often use software to check for un-
original content before publication.

Duplication refers to the submission of the same research
findings tomultiple journals. This practice can lead to several
issues such as misleading the scientific community and
violation of journal policies. To maintain ethical standards,
researchers should disclose prior submissions and inform
journals if related work has been submitted or published
elsewhere.

Conflicts of interest occur when personal, financial, or
professional interests could potentially influence a research-
er’swork. These can undermine trust in the research process.
To address this, researchers should disclose potential con-
flicts by clearly stating any financial support, relationships
with pharmaceutical companies, or other interests that
might affect the research.

Overcoming Challenges in the Publication
Process

The path to publishing in radiology is often fraught with
challenges, particularly for early-career researchers. One of
the initial hurdles is identifying a compelling research
question, which requires a deep understanding of the
existing literature. For those new to the field, staying
current with all relevant studies can be daunting, making
it difficult to pinpoint gaps in knowledge that are worth
exploring. This is where mentorship becomes invaluable.
Experienced mentors can guide researchers in formulating
research questions, designing studies, and navigating the
complexities of academic publishing. However, finding a
mentor who is both knowledgeable and available can be
challenging in itself, especially in competitive academic
environments.

Once a study is underway, ethical considerations, data
collection, and analysis become critical factors. Navigating
institutions in obtaining data, while adhering to ethical guide-
lines, suchasobtaining informedconsentandprotectingpatient
confidentiality, requires careful planning and oversight. Data
collection in clinical settings presents its own set of difficulties,
as does the statistical analysis of these data, often necessitating
collaboration with specialists. Manuscript writing, another
significant challenge, is an art that improves with practice.
Crafting a clear, concise, and compellingnarrative that effective-
ly communicates research findings takes time and experience.
The peer review process, while essential for improving the
qualityof research, canbeasourceof frustrationduetopotential
rejections or demands for extensive revisions. To navigate these
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challenges successfully, early-career researchers must be resil-
ient, open to constructive feedback, andproactive in seekingout
resources and support, including understanding the financial
aspects of publication and the importance of selecting the right
journal for their work. ►Table 1 summarizes the components
and steps involved in writing different types of radiology
manuscripts.

Conclusion

Publishing research in radiologyoffers substantial benefits not
only for the individual researcherbutalso for theirdepartment

and institution. Engaging in research and publication early in
one’s radiological career is highly advantageous, as it provides
valuable insights into the intricate processes of manuscript
preparation and presentation. This early involvement allows
for the development of critical skills that are essential for
successfully navigating the academic landscape.

Understanding the various types of radiological articles
and the specific requirements for preparing each type of
manuscript is crucial for early-career researchers. This
knowledge significantly enhances the likelihood of produc-
ing high-quality work that can be accepted by peer-reviewed
journals and disseminated to the broader scientific

Table 1 Structured overview of the key components and steps involved in writing different types of radiology manuscripts

Type of manuscript Key steps Details

Case report 1. Select a case Unusual, rare, or challenging case with educational value

2. Gather information Document patient demographics, clinical history, and imaging studies

3. Structure manuscript • Title: specific and descriptive
• Abstract: concise summary
• Introduction: background
• Case presentation: detailed patient and imaging information
• Discussion: interpretation and comparison with literature
• Conclusion: key takeaways
• References: cited sources

Case series 1. Define scope Select cases with common features; determine objectives

2. Collect data Gather anonymized patient data and imaging studies

3. Structure manuscript • Title: reflects content and purpose
• Abstract: summary
• Introduction: context and importance
• Methods: case selection, data collection, statistical analysis
• Case descriptions: systematic presentation
• Results: summary of findings
• Discussion: analysis and relevance
• Conclusion: summary and recommendations
• References: cited sources

Review article/
pictorial review

1. Choose topic Significant, manageable, and relevant topic

2. Conduct literature review Gather and organize relevant studies

3. Write manuscript • Introduction: significance and objectives
• Body: thematic categories with images and descriptions
• Conclusion: main points and implications
• References: cited sources

Original article 1. Identify research question Address a knowledge gap or clinical need

2. Design study Determine study type, participant criteria, and obtain ethical approval

3. Collect data Gather patient and imaging data systematically

4. Analyze data Use appropriate statistical methods and software

5. Write manuscript • Title: informative and concise
• Abstract: structured summary
• Introduction: background and objectives
• Methods: design, participants, data collection, and analysis
• Results: data presentation
• Discussion: interpretation and relevance
• Conclusion: main findings and impact
• References: cited sources

Systematic reviews
and meta-analyses

1. Define research question Specific and focused using PICO framework

2. Develop protocol Outline methods for the review, including search strategies and criteria

3. Conduct literature search Search multiple databases; define search terms and criteria

(Continued)
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community. By mastering these skills during their training
period, radiologists can establish a strong foundation for a
successful academic career, contributing to the advancement
of medical knowledge and practice.

Funding
None.

Conflict of Interest
None declared.

References
1 Institute of Medicine (US); Board on Health Sciences Policy;

Clinical Research Roundtable Tunis S, Korn A, Ommaya A, eds.
The Role of Purchasers and Payers in the Clinical Research Enter-
prise: Workshop Summary. Washington, DC: National Academy
Press; 2002

2 Peh WC, Ng KH. Writing a pictorial essay. Singapore Med J 2010;
51(03):186–188, quiz 189

3 Peh WC, Ng KH. Why write? Singapore Med J 2008;49(06):
443–444

4 Ahn E, Kang H. Introduction to systematic review and meta-
analysis. Korean J Anesthesiol 2018;71(02):103–112

5 McNair P, Lewis G. Levels of evidence inmedicine. Int J Sports Phys
Ther 2012;7(05):474–481

6 Peh WC, Ng KH. Basic structure and types of scientific papers.
Singapore Med J 2008;49(07):522–525

7 RiccaboniM, Verginer L. The impact of the COVID-19 pandemic on
scientific research in the life sciences. PLoS One 2022;17(02):
e0263001

8 Krishna S, Sodhi KS, Saxena AK, Singhi P, Khandelwal N. Hyper-
dense basal ganglia in nonketotic hyperglycemia. J Emerg Med
2015;49(02):e57–e58

9 Vyas S, Krishna S, Kumar A, Khandelwal N. “Floating lens sign” in
traumatic lens dislocations. Middle East Afr J Ophthalmol 2015;
22(01):129–130

10 Siddiqui MA, Ahmad M, Prakash Sathiadoss P, Wahab S, Jamal F,
Khan MS. Giant-cell tumor of the patella in a skeletally immature
girl. Pol Orthop Traumatol 2014;79:88–91

11 Vegar-Zubović S, Izetbegović S, Zukić F, et al. A case series of chest
imagingmanifestation of COVID-19. Radiography (Lond) 2020;26
(04):e319–e321

12 Kihira S, Delman BN, Belani P, et al. Imaging features of acute
encephalopathy in patients with COVID-19: a case series. AJNR
Am J Neuroradiol 2020;41(10):1804–1808

13 Krishna S, Schieda N, Pedrosa I, et al. Update onMRI of cystic renal
masses including Bosniak version 2019. J Magn Reson Imaging
2021;54(02):341–356

14 Odedra D, Sabongui S, Khalili K, Schieda N, Pei Y, Krishna S.
Autosomal dominant polycystic kidney disease: role of imaging in
diagnosis andmanagement. Radiographics 2023;43(01):e220126

15 Gopee-Ramanan P, Chin SS, Lim C, Shanbhogue KP, Schieda N,
Krishna S. Renal neoplasms in young adults. Radiographics 2022;
42(02):433–450

16 Krishna S, Shanbhogue K, Schieda N, et al. Role ofMRI in staging of
penile cancer. J Magn Reson Imaging 2020;51(06):1612–1629

17 Harper K, Sathiadoss P, Saifuddin A, Sheikh A. A review of imaging
of surface sarcomas of bone. Skeletal Radiol 2021;50(01):9–28

18 Haroon M, Sathiadoss P, Hibbert RM, Jeyaraj SK, Lim C, Schieda N.
Imaging considerations for thermal and radiotherapy ablation of
primary and metastatic renal cell carcinoma. Abdom Radiol (NY)
2021;46(11):5386–5407

19 Schieda N, Krishna S, Pedrosa I, Kaffenberger SD, Davenport MS,
Silverman SG. Active surveillance of renal masses: the role of
radiology. Radiology 2022;302(01):11–24

20 Udare A, Abreu-Gomez J, Krishna S, McInnes M, Siegelman E,
Schieda N. Imaging manifestations of acute and chronic renal
infection that mimics malignancy: how to make the diagnosis
using computed tomography and magnetic resonance imaging.
Can Assoc Radiol J 2019;70(04):424–433

21 Narayanasamy S, Krishna S, Sathiadoss P, Althobaity W, Koujok K,
Sheikh AM. Radiographic review of avulsion fractures Radio-
Graphics fundamentals | Online presentation. Radiographics
2018;38(05):1496–1497

22 Krishna S, Bhambra N, Bleakney R, Bhayana R. Evaluation of
reliability, repeatability, robustness, and confidence of GPT-3.5
and GPT-4 on a radiology board-style examination. Radiology
2024;311(02):e232715

23 Krishna S, Kalra N, Singh P, et al. Small-bowel tuberculosis: a
comparative study of MR enterography and small-bowel follow-
through. AJR Am J Roentgenol 2016;207(03):571–577

Table 1 (Continued)

Type of manuscript Key steps Details

4. Screen and select studies Review titles, abstracts, and full texts; extract data

5. Assess quality and bias Use quality assessment tools and evaluate bias

6. Perform data synthesis Compile data and perform descriptive synthesis and meta-analysis if
applicable

7. Conduct statistical analysis Calculate effect sizes, assess heterogeneity, and select models

8. Interpret findings Summarize evidence, discuss clinical implications, and acknowledge
limitations

9. Write manuscript • Title: informative and concise
• Abstract: summary
• Introduction: context and objectives
• Methods: search strategy, selection criteria, data extraction, and

quality assessment
• Results: study selection and synthesis
• Discussion: interpretation and implications
• Conclusion: summary and future research
• References: cited sources

Indian Journal of Radiology and Imaging Vol. 35 Suppl. S1/2025 © 2025. Indian Radiological Association. All rights reserved.

Insights into Radiology Publications Sathiadoss et al.S28



24 Krishna S, Sadoughi N, McInnes MDF, Chatelain R, MacDonald
DB, Schieda N. Attenuation and degree of enhancement with
conventional 120-kVp polychromatic CT and 70-keV mono-
chromatic rapid kilovoltage-switching dual-energy CT in cystic
and solid renal masses. AJR Am J Roentgenol 2018;211(04):
789–796

25 Mammen S, Krishna S, Quon M, et al. Diagnostic accuracy of
qualitative and quantitative computed tomography analysis for
diagnosis of pathological grade and stage in upper tract urothelial
cell carcinoma. J Comput Assist Tomogr 2018;42(02):204–210

26 Sadoughi N, Krishna S,Macdonald DB, et al. Diagnostic accuracyof
attenuation difference and iodine concentration thresholds at
rapid-kilovoltage-switching dual-energy CT for detection of en-
hancement in renal masses. AJR Am J Roentgenol 2019;213(03):
619–625

27 SiddaiahM, Krishna S, McInnesMDF, et al. Is ultrasound useful for
further evaluation of homogeneously hyperattenuating renal
lesions detected on CT? AJR Am J Roentgenol 2017;209(03):
604–610

28 Bhayana R, Nanda B, Dehkharghanian T, et al. Large language
models for automated synoptic reports and resectability catego-
rization in pancreatic cancer. Radiology 2024;311(03):e233117

29 Bhayana R, Elias G, Datta D, Bhambra N, Deng Y, Krishna S. Use of
GPT-4 with single-shot learning to identify incidental findings in
radiology reports. AJR Am J Roentgenol 2024;222(03):e2330651

30 TuW, Verma R, Krishna S, McInnes MDF, Flood TA, Schieda N. Can
adrenal adenomas be differentiated from adrenal metastases at
single-phase contrast-enhanced CT? AJR Am J Roentgenol 2018;
211(05):1044–1050

31 Sathiadoss P, Schieda N, HaroonM, et al. Utility of quantitative T2-
mapping compared to conventional and advanced diffusion
weighted imaging techniques for multiparametric prostate MRI
in men with hip prosthesis. J Magn Reson Imaging 2022;55(01):
265–274

32 Moloney BM, Mc Carthy CE, Bhayana R, Krishna S. Sigmoid
volvulus-Can CT features predict outcomes and recurrence? Eur
Radiol 2024 (e-pub ahead of print). Doi: 10.1007/s00330-024-
10979-y

33 Al-Hayali A, Komeili A, Azad A, Sathiadoss P, Schieda N, Ukwatta E.
Machine learning based prediction of image quality in prostate
MRI using rapid localizer images. J Med Imaging (Bellingham)
2024;11(02):026001

34 Sathiadoss P, Haroon M, Osman H, Ahmad F, Papadatos P, Schieda
N. Comparison of 5 rectal preparation strategies for prostate MRI
and impact on image quality. Can Assoc Radiol J 2022;73(02):
346–354

35 Bhayana R, Fawzy A, Deng Y, Bleakney RR, Krishna S. Retrieval-
augmented generation for large language models in radiology:
another leap forward in board examination performance. Radiol-
ogy 2024;313(01):e241489

36 Krishna S, SchiedaN, Kulkarni GS, ShanbhogueK, Baroni RH,Woo S.
Diagnostic accuracy of MRI in local Staging (T category) of penile
cancer and the value of artificial erection: a systematic review and
meta-analysis. AJR Am J Roentgenol 2022;219(01):28–36

37 Gandhi N, Krishna S, Booth CM, et al. Diagnostic accuracy of
magnetic resonance imaging for tumour staging of bladder
cancer: systematic review and meta-analysis. BJU Int 2018;122
(05):744–753

Indian Journal of Radiology and Imaging Vol. 35 Suppl. S1/2025 © 2025. Indian Radiological Association. All rights reserved.

Insights into Radiology Publications Sathiadoss et al. S29


