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Abstract  

The objective of this study is to perform a comprehensive bibliometric analysis of the existing literature on breast cancer 

segmentation using deep learning techniques. Data for this analysis were obtained from the Web of Science Core Collection 

(WOS-CC) that spans from 2019 to 2023. The study is based on a comprehensive collection of 985 documents that cover a 

substantial body of research findings related to the application of deep learning techniques in segmenting breast cancer 

images. The analysis reveals an annual increase in the number of published works at a rate of 16.69%, indicating a 

consistent and robust increase in research efforts during the specified time frame. Examining the occurrence of keywords 

from 2019 to 2023, it is evident that the term "convolutional neural network" exhibited a notable frequency, reaching its peak 

in 2021. However, the term "machine learning" demonstrated the highest overall frequency, peaking around 2021 as well. 

This emphasizes the importance of machine learning in the advancement of image segmentation algorithms and 

convolutional neural networks, which have shown exceptional effectiveness in image analysis tasks. Furthermore, the 

utilization of latent Dirichlet Allocation (LDA) to identify topics resulted in a relatively uniform distribution, with each topic 

having an equivalent number of abstracts. This indicates that the data set encompasses a diverse range of topics within the 

field of deep learning as it relates to breast cancer image segmentation. However, it should be noted that topic 4 has the 

highest level of significance, suggesting that the application of deep learning for diagnosis was extensively explored in this 

study. 

Keywords: breast cancer; deep learning; image segmentation; bibliometric; WOS  

1. Introduction  

Breast cancer is a significant and potentially lethal 

medical condition [1]. Detecting breast cancer in a 

timely and precise manner is of utmost importance to 

ensure optimal treatment outcomes, given its major 

role as a prominent contributor to mortality rates 

among women worldwide [2]. To facilitate the 

diagnosis and formulation of treatment strategies for 

breast cancer, it is imperative to accurately distinguish 

and distinguish malignant regions from ultrasound 

images [3].  

Deep learning algorithms have shown remarkable 

abilities in the analysis of medical images, specifically 

in the segmentation of breast cancer from ultrasound 

[4] - [12] and mammography images [13]–[16]. 

Precise segmentation plays a crucial role in the 

identification of tumor boundaries, the evaluation of 

tumor dimensions, and the provision of essential data 

for the stratification of treatment [17].  

Deep learning is an artificial intelligence technique 

that enables computers to learn and recognize complex 

patterns in data [18], [19]. In the context of breast 

cancer detection, deep learning is used to analyze 

ultrasound images to identify and separate cancer areas 

with high precision [20]. The advantage of this 

approach lies in its ability to handle the complexity 

and variability of medical images, allowing for more 

accurate and efficient breast cancer detection [21]. 

Despite increasing interest and advances in deep 

learning-based breast cancer segmentation, a 

systematic review of existing research is needed. This 

will help to understand the current state of affairs in 

the field, identify emerging trends, and highlight areas 
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that require further investigation. The bibliometric 

review of this study will examine the literature on the 

role of deep learning in accurate breast cancer.  

To achieve research objectives, a comprehensive 

analysis of research articles indexed in the Web of 

Science database (2018–2023) will be carried out to 

examine the literature on deep learning-based breast 

cancer segmentation. A bibliometric study was 

conducted from 2019 to 2023 using the Web of 

Science Core Collection (WOS-CC) database. In this 

study, the researchers used specific keywords, such as 

‘breast cancer’, for the title and ‘deep learning’ on the 

topic (title, abstract, keyword). By systematically 

examining the existing literature, this study will 

identify relevant articles, influential authors, and 

trends in the use of deep learning in the segmentation 

of the breast cancer image. The results of this 

bibliographic analysis will provide valuable 

information to researchers, educators, and policy 

makers interested in applying deep learning to image 

segmentation. However, it is important to note that this 

bibliometric study has limitations, including the size of 

the database and the keywords used. Although this 

research provides insight into advances in breast 

cancer research using deep learning and segmentation 

techniques, it is important to consider its limitations.  

2. Research Methods 

The method used in this research involves performing 

a bibliometric analysis using the Web of Science Core 

Collection (WOS-CC) database [22]. The impetus to 

use the Web of Science Core Collection (WOS-CC) as 

the singular data source for this bibliometric analysis 

covering 2019-2023 was its substantive scholarly 

coverage and trusted citation data, allowing for a 

rigorous systematic study. Specifically, the WOS-CC 

includes more than 21,000 journals that span scientific 

disciplines and incorporates citation links between 

publications, allowing for enriched bibliometric 

mapping [23].  

Furthermore, it constitutes a curated aggregation of 

sources deemed to impart significant scholarly impact 

and influence. Therefore, focusing our search within 

the WOS-CC provided an in-depth analysis of the 

high-quality literature integral to our selected domain 

of deep learning for breast cancer segmentation. 

Although integrating additional databases could 

surface worthwhile vantage points, we posit the WOS-

CC furnished an appropriately rigorous lens to fulfill 

our aims for this focused bibliometric study given 

current resource constraints. We invite discussion of 

both the advantages and limitations of our chosen 

approach. 

Bibliometrics is the systematic and quantitative 

analysis of scientific publications and the citations 

they contain [24], [25]. The use of this tool has been 

proven to be extremely beneficial in monitoring the 

progress of research areas, identifying emerging 

patterns, and evaluating the influence exerted by 

individual researchers and institutions [26], [27]. 

The WOS-CC database is considered to be the most 

extensive and most frequently used bibliometric 

database worldwide [28]. This comprehensive 

database includes a collection of more than 21,000 

scientific journals from various academic fields, as 

well as conference proceedings and books. In addition 

to its main content, the database contains citation data 

that allows researchers to monitor the impact and 

reception of their scientific contributions over a period 

of time [29].  

Although there are other databases such as Scopus that 

offer valuable features and extensive coverage, the 

choice of WOS for this study was motivated by its 

clear advantages [29]. WOS is recognized as the most 

comprehensive, trusted, and user-friendly bibliometric 

database available today. This tool is considered very 

suitable for performing bibliometric analyzes in the 

context of research fields [28]. 

Several factors play a role in influencing the reliability 

and quality of research findings obtained from the 

WOS database. The analysis was carried out in July 

2023, using precise search queries to retrieve pertinent 

documents. The search query used was "Breast 

Cancer" (title) and "Deep Learning” (topic) and 2023 

or 2022 or 2021 or 2020 or 2019 (publication years) 

and Article or Proceeding Paper (Document Types) 

and Article or Proceeding Paper (Document Types), 

with the aim of identifying documents that contained 

the term "Breast Cancer" in their title and were 

classified under the topic of "Deep Learning". 

The purpose of this bibliometric analysis is to examine 

and evaluate the scientific literature on the application 

of deep learning algorithms in the segmentation of 

breast cancer images. The main objective of the 

researcher is to gain a comprehensive understanding of 

the existing research on the subject. After completion 

of the data retrieval process, a total of 985 documents 

were captured, all of which met the specified search 

criteria.  The above documents are used as a basis for 

subsequent review and evaluation, providing a 

valuable point of view on patterns, motivations, and 

advances in this particular area. This study uses 

Biblioshiny as a data visualization tool that facilitates 

descriptive analysis and conceptual testing [30].  

3. Results and Discussions 

The bibliometric analysis presented in this section 

aimed to fulfill three main objectives. The first was to 

quantify publication output and growth in order to 

elucidate research trends over the specified time 

period. The second objective was to identify the 
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impactful contributions and contributors to chart the 

principal investigators advancing knowledge in the 

field. Finally, the third goal was to elucidate the 

predominant topics by inspecting keywords and 

abstract text to understand the primary investigative 

foci.  

The results delineated in the following sections are 

structured to address each of these objectives and 

provide a comprehensive perspective on the landscape 

of the literature. Elucidating these motivations will 

facilitate the interpretation of the forthcoming analysis 

and demonstrate how the different bibliometric 

components connect to the overarching study goals. 

Guided by this direction, we present the findings 

obtained by our systematic methodology. 

The data set provided includes an extensive 

bibliometric analysis performed on the topic of deep 

learning in breast cancer image segmentation. The 

analysis spans five years, from 2019 to 2023, and 

provides a comprehensive overview of the scholarly 

discourse on the topic during this period.  

The richness of the data is due to the different sources. 

The information was compiled from 461 unique 

sources, including scientific journals, books, and other 

relevant publications. This diverse range of sources 

allows for a comprehensive understanding of the 

subject and encompasses various perspectives and 

methods used in this research area. 

A total of 985 documents form the basis of this study 

and represent a significant body of research in the field 

of deep learning applications in breast cancer image 

segmentation. This large number of documents 

illustrates the dynamism of the field and the great 

attention it received from the scientific community. In 

particular, the annual growth rate of the number of 

publications is 16.69%, indicating a steady and robust 

increase in research activity over the given period. 

This growth rate reflects the growing interest and 

investment in this area and the recognition of its 

potential to advance the diagnosis and treatment of 

breast cancer.  

 

Figure 1. Time Cited and Publication (2019-2023) 

Figure 1 shows the annual scientific output in deep 

learning in breast cancer image segmentation from 

2019 to 2023. In 2019, the research community 

produced 103 articles on this topic. This production 

increased significantly in 2020, and the number of 

items increased to 157. The upward trend continued in 

2021 with a further increase to 210 articles.  

The most notable increase in scientific production 

occurred in 2022, when the number of articles reached 

324. By mid-2023, the number of articles had already 

reached 191 when this dataset was withdrawn from 

WOS-CC. This indicates a strong and growing interest 

in applying deep learning techniques to segment breast 

cancer images. 

The data set provides information on the total number 

of annual citations per year from 2019 to 2023 for 

deep learning in breast cancer image segmentation. In 

2019, each published article received an average of 

36.37 total citations. Since the articles have been in 

circulation for five years, they have been cited an 

average of 7.27 times per year.  

In 2020, the average total number of citations per 

article fell slightly to 20.47, which is an average of 

5.12 citations per year given the four years these 

articles were available. This downward trend in the 

average number of citations per article and the average 

number of citations per year continued in subsequent 

years. In 2021, the average total number of citations 
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per article was 11.13 and the average number of 

citations per year was 3.71. In 2022, these numbers 

dropped to 4.85 and 2.42.  

Finally, in 2023, the average total number of citations 

per article was 0.43, which corresponds to the average 

number of citations per year assuming that the articles 

had only been available for citation for a year. An 

important note is that a decrease in citations per article 

and per year does not necessarily indicate a decrease in 

impact or interest in the field. Recent published 

articles are cited less often because they have less time 

to be cited in other works. However, as can be seen in 

Figure 1, the trend of citations continues to increase 

each year according to the trend of publication. 

3.1 Main Information 

The application of deep learning in the segmentation 

of breast cancer images has been the subject of 

intensive scientific research over a 5-year period, from 

2019 to 2023. This period provides a comprehensive 

and meaningful overview of the scientific dialogue, 

emerging trends, and key breakthroughs that shaped 

the field during this period. The data set used for this 

bibliometric analysis is characterized by its diversity 

and breadth. The data used consisted of 461 unique 

sources summarizing a wide range of relevant 

scientific journals, books, and other scientific 

publications.  

When examining the most influential sources, 

Frontiers in Oncology emerged as the most significant 

author with a total of 33 articles. Among them was 

Diagnostics with an extensive contribution of 30 

articles. IEEE Access and Cancer also made 

significant contributions with 29 and 26 articles, 

respectively. During the five years from 2019 to 2023, 

the steady flow of articles from these and other sources 

underscores the importance of deep learning in the 

segmentation of breast cancer images. 

 

 
Figure 2. Sources' Production Over Time (2019-2023) 

 

Figure 2 illustrates the dynamics of article production 

from five main sources of deep learning in breast 

cancer image segmentation from 2019 to 2023. 

Frontiers in Oncology shows a significant increase in 

the number of articles over the years, starting with just 

one article in 2019 and a sharp increase to 33 articles 

in 2023. This strong growth underscores the role of the 

journal as the leading platform for the dissemination of 

research in the field. 

Diagnostics also saw steady growth, from no articles 

in 2019 to 30 articles in 2023. IEEE Access also saw a 

notable increase in the number of articles published, 

starting with 4 articles in 2019 and peaking at 29 

articles in 2023. The Cancer and Science Reports show 

significant growth in the number of articles over the 

period. Cancer started with 2 articles in 2019 and 

reached 26 articles in 2023, while Scientific Reports 

went from 2 articles in 2019 to 26 articles in 2023. 

Table 1. The Most Contributed Authors 

Authors Record Count % Of 985 

Wang Y 17 1.72 

Liu Y 11 1.11 

Zhang L  11 1.11 
Idri A 9 0.91 

Khan MA 9 0.91 

Li J 9 0.91 
Sarkar R 9 0.91 

Zerouaoui H 9 0.91 
Liu ZY 8 0.81 

Wang J 8 0.81 

Table 1 shows that 10 authors are among the 4,561 

authors who contributed to this area during this period. 

Wang Y is the most prolific author in this field, with a 

record 17, contributing about 1.726% of the 985 total 

documents. However, this contribution is relatively 

small compared to the total number of documents 

found. This means that the author contributions are 

fairly evenly distributed and that no one dominates in 

this study. 

 

 

Figure 3. Author Productivity Thorough Lotka’s Law (2019-2023) 

Figure 3 shows the distribution of deep learning author 

productivity in breast cancer image segmentation from 

2019 to 2023 as described by Lotka's law [31]. The 

blue bars represent the actual data, while the red line 

represents the theoretical distribution according to 

Lotka's law. Lotka's law is a principle that describes 

the frequency of publications by authors in a given 

field. The authors of the number of authors making n 

contributions, which is approximately 1/n2 of those 
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making a contribution. This law is often used to study 

the distribution of scientific productivity. 

The red line in the diagram shows the theoretical curve 

predicted by Lotka's law. As we can see, the actual 

distribution of author productivity (blue bars) 

generally follows the trend predicted by Lotka's law. 

Most authors (83.2%) have only written one article in 

this area, while the proportion of authors who have 

written two documents is 11.4%. There are also 3.7% 

of the authors who wrote three documents. The 

proportion of authors continues to decrease as the 

number of documents written increases. These 

differences could be due to a variety of factors, 

including collaboration patterns, the interdisciplinarity 

of the subject studied, or other characteristics of the 

research community. 

However, analyzing author productivity using Lotka's 

law for deep learning in breast cancer image 

segmentation shows a pattern consistent with many 

other research areas: a large number of authors 

contribute a small number of works, while a small 

number contribute high-quality works. This pattern 

underscores the diversity and dynamism of the 

research community in this area. 

As the most prolific author in the field, Wang's 

research on image segmentation of breast cancer using 

deep learning has the potential to improve early 

detection and diagnosis of breast cancer. By 

automatically segmenting breast tumors into MRI 

images, the method can help radiologists identify and 

assess tumors with greater precision. This could lead 

to earlier diagnosis and treatment of breast cancer, 

which could improve patient outcomes. With a 

significant number of widely cited publications, 

Wang's work had a significant impact on this area of 

research. In the field of deep learning in breast cancer 

image segmentation, Y. Wang has made significant 

scientific contributions, as evidenced by several 

important bibliometric indicators. 

Y. Wang has an h-index of 6, a value that speaks for 

both productivity and citation effectiveness. In context, 

this means that six of Y. Wang's publications have 

been cited at least six times in other works, 

underscoring the impact and reach of her research. In 

addition, Y. Wang's g-index is 17. As an alternative to 

the h index, the g index places additional emphasis on 

frequently cited articles. In the case of Y. Wang, this 

means that her 17 most cited works have a total of at 

least 289 citations. 

Although Y. Wang is the most prolific author of this 

study, Shen et al. (2019) is the most influential 

publication on deep learning in breast cancer image 

segmentation based on the WOS-CC database. The 

article entitled ‘A deep learning mammography-based 

model for improved breast cancer risk prediction’ was 

edited by Yala, Adam; Lehman, Constance; Cobbler, 

Valley; Portnoi, Tally; and Barzilay, Regina. This 

research, published in Radiology in July 2019, 

represents a significant contribution in this field with a 

total of 310 citations [32]. 

 

Figure 4. Top Ten Countries/Region by Number Articles 

The high total number of citations indicates that the 

study had a strong impact on the field and was widely 

cited by other researchers. While the average number 

of citations is 62, this article significantly exceeded the 

average, underscoring its impact and relevance in the 

research community. 

The dominance of Chinese authors in this study can 

also be seen in Figure 4, the country distribution of the 

authors of the 985 articles in this data set related to 

research on the use of deep learning in breast cancer 

image segmentation. The authors of the People's 

Republic of China contributed the most articles with 

251 articles, accounting for 25.482% of the total. This 

indicates a significant level of research activity in 

these countries. 

3.2 Discussions 

Deep learning has been widely applied to breast cancer 

image segmentation in the last five years, from 2019 to 

2023. This approach has been used to detect, segment, 

extract features, and classify tumors, leading to 

advanced results. It is also applied to almost all breast 

cancer imaging tests, including MRI [33].  

A study introduced a flexible, unsupervised deep 

learning model called Divide-and-Conquer (dc)-

DeepMSI that leverages the divide-and-conquer 

strategy to facilitate design and application for 

analyzing metabolic heterogeneity from mass 

spectrometry-imaging data (MSI) to develop without 

prior knowledge of histology. This model can identify 

spatially contiguous regions of interest (ROI) or 

spatially sporadic ROIs by designing two specific 

modes: late-contiguous and late-spor [34].  

Deep learning algorithms have been used for 

segmenting breast cancer images with promising 

results. Convolutional neural networks (CNN) are a 

type of deep learning algorithm that has been shown to 

be effective in segmenting tumors in breast cancer 

images. CNNs work by learning to recognize patterns 



Agus Perdana Windarto, Anjar Wanto, Solikhun, Ronal Watrianthos 

Jurnal RESTI (Rekayasa Sistem dan Teknologi Informasi) Vol. 7 No. 5 (2023)  

DOI: https://doi.org/10.29207/resti.v7i5.5274 

Creative Commons Attribution 4.0 International License (CC BY 4.0) 

1160 

 

 

in images and can be trained to segment tumors with 

high precision [18]. 

 

Another deep learning algorithm that has been used to 

segment breast cancer images is the grasshopper 

optimization algorithm (GOA). GOA is a 

metaheuristic algorithm that can be used to optimize 

the parameters of CNNs. By optimizing the parameters 

of the CNNs, GOA can improve the performance of 

CNNs for breast cancer image segmentation [35]. 

Algorithms such as dc-DeepMSI are specifically 

designed for breast cancer. dc-DeepMSI uses a 

combination of CNNs and Markov random fields to 

segment tumors in breast cancer images. dc-DeepMSI 

has been shown to be effective in segmenting tumors 

in breast cancer images and was found to be more 

accurate than other deep learning algorithms for 

segmenting breast cancer images [36]. 

The deep learning algorithm has shown promising 

results in segmenting breast cancer images. The annual 

growth rate of related publications reached 16.69% in 

the period 2019-2023, indicating a steady and strong 

increase in research activity during this period. 

Frontiers in Oncology is proving to be a leading 

academic platform when examining key sources 

contributing to the field of deep learning in breast 

cancer image segmentation. With a total of 33 

published articles in this specialty, the journal has 

advanced the discourse and created significant value 

for the research community. 

One of the articles that stood out for its profound 

impact was the study published in 2020 by Sun et al. 

[37]. This research article examined the comparison 

between deep convolutional neural network (CNN) 

models and radiomic analysis to predict axillary lymph 

node (ALN) metastasis. This study found that CNNs 

showed numerically superior overall performance in 

predicting ALN metastases in breast cancer compared 

to radiomic models. The use of deep learning 

techniques, particularly convolutional neural networks 

(CNN), can improve the accuracy of predicting 

axillary lymph node metastasis (ALN) in patients with 

breast cancer using ultrasound images. When intra- 

and peritumoral regions are seen on ultrasound images, 

the precision of the prediction model can be 

significantly improved [37].  

In another study, a deep learning algorithm was able to 

accurately detect breast cancer using a training data set 

with full clinical annotations or just the cancer status 

from the entire image, efficiently using an end-to-end 

training approach for mammogram screening. Shen et 

al. (2019) examine this in ‘Deep Learning to Improve 

Breast Cancer Detection in Mammography Screening’, 

published in Scientific Reports, Volume 12496 (2019) 

[38]. 

This article demonstrates the potential of deep learning 

methods to improve the accuracy and efficiency of 

breast cancer screening and diagnosis. The developed 

deep learning algorithms achieve excellent 

performance compared to previous methods, and the 

transferability of the entire image classifier trained to 

mammograms with an end-to-end approach is 

promising.  

The authors hypothesize that with increasing training 

datasets and available computational resources, deep 

learning methods have the potential to further improve 

the precision of breast cancer detection in 

mammography screening. This finding makes this 

article the most influential of all articles, with a total of 

310 citations in WOS-CC during the study period [38]. 

Research by Sun et al. (2020) and Shen et al. (2019) 

shows that the convolutional neural network (CNN) is 

the most widely used algorithm in image 

segmentation. CNN is very well suited for image 

segmentation because it can learn to recognize patterns 

in the image and can be trained to segment objects 

with high accuracy [39]. CNNs can be trained to 

segment objects by feeding them a data set of 

manually segmented images [40].  CNN learns to 

identify patterns associated with each object in the data 

set and can then be used to segment new images 

containing the same objects [41]. 
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Figure 5. Trend of Keyword Occurrences (2019-2023) 

In the trend of annual keyword occurrence from 2019 

to 2023 in deep learning in breast cancer image 

segmentation (Figure 5), the convolutional neural 

network shows high frequency, with a peak in 2021. 

Machine learning shows the highest frequency with a 

peak around 2021. The importance of machine 

learning in the development of image segmentation 

algorithms and CNN that are particularly effective for 

image analysis tasks underscores the importance of 

these techniques in this area [42] [43]. 

The event analysis presented in Figure 5 also shows 

the keyword MRI (Magnetic Resonance Imaging) and 

shows a stable frequency of occurrence of this 

keyword over the years. This suggests that magnetic 

resonance images are a common type of data used in 

this field to develop and test image segmentation 

algorithms [44]. Likewise, the keyword ‘biomedical 

imaging’ indicates that the broader field of biomedical 

imaging provides the main context for research in this 

area. Of particular interest is the record keyword 

BreakHis, which peaks in frequency around 2020.  

 

The BreakHis dataset is a special dataset of 

histopathological images of breast tumors that is 

widely used in research to develop and test image 

segmentation algorithms [45]. The use of specific data 

types, such as magnetic resonance imaging and the 

BreakHis data set, underscores the practical and 

application-oriented nature of research in this area 

[46]. 

The trend in keyword occurrence shown in Figure 5 is 

based only on the author's keywords in each article. 

Therefore, we have added topic identification to 

identify the main topics or topics covered in the 

articles. This can provide a general overview of this 

research area and identify important areas of focus.  

We applied the Latent Dirichlet Allocation (LDA) 

model [47], a type of probabilistic topic model that 

assigns topics to documents and words to topics in a 

way that balances the breadth and specificity of topics. 

This approach may be more meaningful for text data, 

as it can reveal the themes underlying the abstracts 

[48]. 

Table 2. Topic Identification from Abstract Using LDA 

Topic Top 10 Keywords Inferred Topic 

Topic 1 for, is, learning, images, on, model, dataset, 

classification, models, with  

Learning models using image datasets for 

classification 
Topic 2 is, accuracy, are, for, this, images, proposed, 

detection, on, segmentation 

Proposed Image Detection and 

segmentation methods and their accuracy 

Topic 3 learning, is, features, machine, deep, are, as, 
for, with, this  

Deep machine learning techniques and 
features 

Topic 4 is, for, this, learning, deep, that, diagnosis, are, 

with, on  

Deep learning applications for diagnosis 

Topic 5 for, we, data, with, on, is, that, patients, from, 

deep  

Using deep learning on patient data 

Topic 6 for, with, were, was, patients, on, segmentation, 
as, ct, used  

Segmentation techniques used for CT 
scans on patients 

Topic 7 we, images, for, on, classification, model, that, 

is, image, with  

Using Models for image classification 

Topic 8 were, with, was, model, for, patients, from, 95, 

auc, risk  

Risk and AUC metrics for models in 

patient data 

Topic 9 model, were, for, patients, was, from, with, 
prediction, nac, clinical  

Predictive modeling using clinical patient 
data 

Topic 10 is, model, for, classification, proposed, feature, 

with, image, optimization, algorithm  

Proposed Optimization Algorithms for 

image classification models 
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After a basic text preprocessing approach that includes 

lowercase, punctuation removal, and tokenization, we 

used Latent Dirichlet Allocation (LDA) to identify 10 

topics from the article abstract. Table 2 shows the top 

ten keywords for each topic that can contribute to 

understanding the main theme of each topic. The LDA 

model identified these themes based on patterns and 

associations between words in the document corpus. 

The top 10 keywords are the ten most relevant words 

or terms associated with each topic. These words have 

been found to be the most common or most important 

in the context of the topic in question. These keywords 

are interpreted as topics or research topics. For 

example, topic 1's top keywords include for, is, 

learning, image, on, model, dataset, classification, 

model, with, indicating that this topic may be about a 

learning model that uses image datasets for 

classification. 

From the histogram in Figure 6 we can see that the 

topic distribution is relatively uniform, with each topic 

having the same number of possible abstracts. This 

shows that this data set covers a wide range of topics 

in deep learning in breast cancer image segmentation. 

However, topic 4 seems to be the most important 

topic, so deep learning applications for diagnosis were 

the most examined in this study. 

 

 

Figure 6. Distribution of Topics in Abstracts 

This analysis provides a general overview of the key 

issues covered in the abstracts. However, it is 

important to note that the assignment of abstracts to 

topics is based on a probabilistic model and each 

abstract is likely to touch on multiple topics to some 

degree. Thorough reading and analysis are required for 

a deeper understanding of the abstract content. 

4. Conclusions 

Accurate segmentation of breast cancer from 

ultrasound images plays an important role in diagnosis 

and treatment planning. In recent years, deep learning 

techniques have received a lot of attention due to their 

potential to achieve accurate segmentation results. The 

aim of this study is to provide a comprehensive 

bibliometric review of the literature related to deep 

learning-based breast cancer segmentation using Web 

of Science from 2019 to 2023. A total of 985 

documents form the basis of this study and represent a 

large number of document research results in the field 

of deep learning applications in breast cancer image 

segmentation. The annual growth rate of the number of 

publications reached 16.69%, indicating a steady and 

strong increase in research activity during the specified 

period.  Frontiers in Oncology proved to be the most 

important publisher with a total of 33 articles. Authors 

from the People's Republic of China contributed the 

most, with 251 articles, accounting for 25.482% of the 

total number of articles. This indicates a significant 

level of research activity in the country. Shen et al. 

(2019) in “Deep Learning to Improve Breast Cancer 

Detection in Mammography Screening” became the 

most influential of all articles with a total of 310 

citations in WOS-CC during the study period. In the 

annual trend of keyword occurrences from 2019 to 

2023, the keyword convolutional neural network 

showed a high frequency with a peak in 2021. 

Machine learning shows the highest frequency with a 

peak around 2021. The importance of machine 

learning is high in the development of effective image 

segmentation algorithms and artificial neural networks 

for image analysis tasks, highlighting the importance 

of these techniques in this field. We also analyzed 

topic identification using latent Dirichlet Allocation 

(LDA). The result was a relatively even distribution of 

topics, with each topic containing the same number of 

abstracts. This shows that this data set covers a wide 

range of topics in deep learning in breast cancer image 

segmentation. However, topic 4 seems to be the most 

important topic, making the application of deep 

learning to diagnosis the most studied topic of this 

research. In general, this research provides valuable 

information on the current state of research related to 

deep learning-based breast cancer segmentation. The 

results of this study can guide future research in this 

area and help improve the precision of breast cancer 

diagnosis and treatment planning. 
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