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Abstract

Introduction: Breast imaging (BI) is crucial for the diagnosis of breast cancer
and other breast-related diseases. With significant advancements in scientific
research in this area, scientometric analyses have become key tools for
evaluating the progress and impact of research. These analyses identify trends in
the collaboration of countries, institutions, and leading journals over time.

Materials & Methods: This study analyzed 12,462 articles related to the
research topic from the Web of Science (WoS) database using scientometric
methods. The citations, co-collaborations, h-index, first author, and
corresponding authors were analyzed. Moreover, subject areas were examined
based on the WoS categorization.

Results: Based on the findings obtained, the University of Pennsylvania, with
235 scientific publications and 6,611 citations, ranked 40th in the h-index and is
a leader in BI research. The largest subject areas in this field are "Radiology,"
"Nuclear Medicine," and "Medical Imaging." The journals Medical Physics,
Radiology, and Academic Radiology have the highest number of publications in
this field, with the Radiology journal leading with 19,018 total citations.

Conclusion: Breast imaging research has seen remarkable growth, with the
number of articles increasing from two in 1980 to 967 in 2022. Notable scientific
collaborations have emerged, particularly in the United States, which has 867
joint publications with other countries, alongside regional collaboration patterns
among European and Asian countries.
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Introduction

Breast imaging (BI) is crucial for diagnosing
breast cancer and related medical issues (1),
utilizing techniques such as mammography (2),
ultrasound (3), MRI (4), and breast
tomosynthesis (5) to detect abnormalities.
These methods, combined with advancements
in artificial intelligence (Al), are enhancing
diagnostic accuracy and efficiency, particularly
in screening programs (6, 7).

Tavakoli Taba et al. (8) conducted a global
scoping review of 80 years of BI research,
focusing on the comparative output and
collaborations between China and Australia.
Utilizing Scopus data and social network
analysis, the study showed a significant
increase in global publication rates. It was noted
that China's research growth lagged behind that
of Australia, characterized by less international
collaboration and diversity in partnerships. The
influence of national screening programs and
new technologies on these trends was also
explored.

The literature review shows many aspects of Bl
have been reviewed. While a global scoping
study of BI has been undertaken in (8), no study
examined the topic of BI using bibliometrics
tools. Therefore, the present study focused on
the scientometric analysis of Bl and examined
the subject areas within this field. The present
study first identified the countries, institutions,
and journals that had the most significant
impact on BI research. Then, collaboration
patterns between countries and institutions were
analyzed. Moreover, leading journals in this
area were presented based on the number of
published articles and the highest number of
citations, along with an examination of the way
these have evolved over time. Finally, subject
areas were studied and analyzed according to
the WoS classification.

Materials & Methods

In 2023, the researcher conducted a precise
search on the WoS database as part of a
comprehensive scientometric study on breast
imaging. The search string was designed as
follows:

(((AK=("Breast") OR (TI="Breast") OR
(AB="Breast Imaging")) AND
((AK=("Image*") OR (TI="Image*")) OR
(AB=("Breast Imaging"))))

This search strategy was crafted to encompass a
wide range of keywords and phrases related to
BI, aiming to identify all relevant articles and
publications on the subject. The search,
designed to capture documents containing
"Breast" or any variation of "Image*" linked to
BI, yielded 12,637 publications. To process this
data, proprietary Python software was used for
initial sorting and analysis, although manual
adjustments were sometimes necessary to
standardize terms and correct discrepancies. For
instance, name of some countries such as
Vietnam can be written as Vietnam or Viet
Nam. For the USA or the UK some other names
can be written as well. This combination of
automated and manual processes allowed for
thorough analysis and interpretation of the
extensive dataset.

Data analysis

Proprietary ~ Python-based
developed for a bibliometric study on BI.
Initially, the raw data is filtered based on
specific parameters, such as the type of
publication and the time range. Then, the
software organizes the data into a dictionary
format that includes various elements (e.g.,
research institutions, countries, journal titles,
citations, author orders, corresponding author
and more).

Additionally, the software calculates ranking
indices for each item separately, providing a

software  was

basis for ranking and creating connection
matrices. From 12,637 documents, 12,462 were
analyzed after removing 175 without citations.
The most common publication types were
articles (62.6%), proceedings papers (21.5%),
and reviews (4.1%). Only articles and
proceedings papers were further analyzed,
totaling 10,803 publications. English dominated
as the primary language of these publications,
reflecting its status as the academic lingua
franca, followed by French, German, and
Spanish, highlighting their scientific relevance.
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Lesser-used languages such as Turkish and
Chinese were also noted. We provided a link to
the raw data as a dataset on Mendeley database
as: https://doi.org/10.17632/msk8npw99x.1

Results and Discussion

The present research reveals that 106 countries
received at least one citation in BI, and 112
countries published at least once on the topic.
The United States leads with 3,951 publications
(36.6% of total BI publications) and the highest
citation count at 99,067. China, South Korea,
and India follow, with China having 1,250
(11.6%) publications. England leads in most
average citation, reflecting impactful research.
The United States also dominates in joint
publications (867) and independent
publications (3,084), highlighting its extensive
collaborative and autonomous research
capabilities. The h-index for the US is 127,
underscoring its significant influence in BI
research.

From 2000 to 2012, publications in the Medical
Physics section of a journal notably increased,
indicating its significance in BI research.
Publications in Radiology showed no clear
trend, fluctuating between 5 and 13 annually.
Academic Radiology and American Journal of
Roentgenology also demonstrated variable
publication numbers, peaking in 2017 (n=18
publications) and 2022 (n=13), and 2015
(n=11), respectively.

Notably, Penn University leads with 235
publications (2.2% TP), garnering 6,611
citations and an h-index of 40, indicating
significant research impact and quality. The
University of Washington follows with 136
publications and a high citation impact,
evidenced by a TC/TP ratio of 42.1 and an h-
index of 39. The University of California, San
Francisco, also stands out with 155 publications
and a TC/TP ratio of 43.4, showcasing its
substantial influence in BI research.

The study details the top 30 BI journals by total
publications (TPs). Medical Physics leads with
331 articles (3.1% TP), receiving 11,450
citations and an h-index of 58, marking its
strong influence in the field. Radiology follows

with 236 articles (2.2% TP), boasting the
highest total citations at 19,180 and an h-index
of 75, reflecting its significant impact.
Academic Radiology and American Journal of
Roentgenology  also  shows  substantial
contributions, with respective h-indices of 38
and 46, underlining their relevance and
authority in BI research.

The study highlights Radiology, Nuclear
Medicine & Medical Imaging as the leading
field in BI, with 4,643 publications,
representing 43% of TPs and garnering 102,767
citations with an h-index of 123. Engineering
follows with 2,804 publications, making up
26% of TPs, 41,905 citations, and an h-index of
84. Computer Science and Oncology also
contributes  significantly, enhancing the
efficacy and understanding of breast cancer
diagnosis and treatment.

Conclusion

e A search query related to BI was used to
collect articles and publications from the
WoS database. This search included
keywords and phrases combined with
Boolean operators. In this study, metadata
fields such as author keywords, title, and
abstract were examined to identify relevant
terms. A total of 1,083 documents related to
BI were analyzed. The number of articles,
citations, collaborations, and publication
sources over the years were reviewed. The
WoS subjects were examined. The evolution
of major themes in BI over time was also
considered. The bibliometric analysis of BI
revealed growth and increasing interest in
this topic. The present analysis highlights
that leading countries, institutions, and
journals are involved in breast cancer
research. The key findings of this study are:

e There has been a significant increase in BI
research, with the number of articles rising
from two in 1980 to 967 in 2022.

e China, South Korea, and India follow the US
in terms of research productivity (3,951
articles) and impact (99,067 citations).

e Strong collaboration in BI research is
observed, particularly in the US (867 joint
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publications), with regional collaboration
patterns among European and Asian
countries.

The University of Pennsylvania, with 235
articles, 6,611 citations, and an h-index of
40, is the leading university.

Medical Physics, Radiology, and Academic
Radiology are the three most influential
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