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Objective: The aim is to analyze the current research status and hotspots of squamous cell carcinoma endothelial cells and to provide a 
reference for the following fundamental research and clinical treatment.
Methods: The Web of Science Core Collection (WOSCC) database was searched for literature on squamous cell carcinoma endothelial cells from 
January 1, 2004, to December 31, 2023. The results were analyzed for research trends, authors, countries, research institutions, and keywords 
using CiteSpace, VOSviewer, and the bibliometrixc data package in R language.
Results: 3217 articles were included in the analysis, and the number of articles published in the past five years is relatively stable. The number 
of publications from 89 countries and 3,163 institutions has been relatively stable in the past five years, of which 800 are from China, 195 are 
from the University of Texas System, which is higher than that of other countries and institutions, and there is a big difference in the number 
of publications between countries and institutions. Prof. Marioni Gino has published 16 relevant papers, and 713 citations have been given to 
Forkman J, so there is more frequent cooperation between scholars. There are more frequent collaborations among scholars. Eight hundred 
sixty-eight journals published relevant papers, with Oral Oncology having the highest number of articles and Cancer Research having the highest 
number of citations. The most cited reference is “Hallmarks of cancer: the next generation,” DOI:10.1016/j.cell.2011.02.013 (intensity 21.75). 
In the last five years, keywords with high intensity are migration, tumor microenvironment, open-label, epithelial-mesenchymal transition, t cells, 
esophageal squamous cell carcinoma, and recurrent.
Conclusion: The development of squamous cell carcinoma endothelial cell research is uneven among different countries, institutions, and 
authors, and the journal Oral Oncology publishes the most relevant papers, with current research hotspots including metastasis, recurrence, 
tumor microenvironment, epithelial-mesenchymal transition, and open labelling.
Keywords: Squamous cell carcinoma; Endothelial cells; Research progress; Bibliometric analysis; hotspot.
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Introduction
Squamous cell carcinoma (SCC) is an aggressive malignant 
tumor commonly found in epithelial tissues of the skin, oral 
cavity, esophagus, and lungs[1]. As the constitutive cells of 
blood vessels, endothelial cells play a key role in maintaining 
tissue homeostasis and play a complex role in tumor 
angiogenesis, immune escape, and tumor microenvironment 
regulation[2].
In recent years, the role of endothelial cells in the development 
of squamous cell carcinoma has been gradually revealed 
with the in-depth study of the tumor microenvironment[3]. 
Endothelial cells are not only involved in tumor angiogenesis 
but also influence the invasiveness of tumor cells and the 
infiltration of immune cells by secreting various cytokines and 
chemokines[4-5]. In addition, aberrant activation of endothelial 
cells is closely related to tumor metastasis and prognosis, and 
the exact mechanism of endothelial cells in squamous cell 

carcinoma is still not fully understood despite the progress of 
existing studies[6-7].
Bibliometric analysis is based on the analysis of existing 
published literature to assess the intrinsic relationships and 
dissemination patterns in the literature, enabling researchers 
to quickly understand the hotspots in the field and promote 
the dissemination and sharing of knowledge[8]. In this study, 
we used bibliometric analysis to analyze the literature on 
endothelial cells in squamous cell carcinoma in the last 20 
years to provide a reference for future basic research and 
clinical treatment.

Materials and Methods
Data collection
This data was collected by searching the core database in 
Web of Science (https://www.webofscience.com/wos/woscc/ 
basic-search) for literature on squamous cell carcinoma 
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endothelial cells. The search strategy was “TS=(squamous 
cell carcinoma) AND (Endothelial Cells),” and the literature 
type was selected as a treatise or review. The period was 
set from January 1, 2004, to December 31, 2023, and the 
retrieval was conducted on September 24, 2024. Plain text 
files, tab-delimited files, and BIBTEX formats were selected 
for downloading in WOSCC, and the primary information 
included article title, year of publication, country/region, 
institution, publication, author, keywords, and cited literature. 
Two researchers checked and screened the literature after 
downloading it.
Data analysis
This study used CiteSpace (Version 6.4.R1 Advanced), 
VOSviewer (1.6.10), and R 4.4.1, GraphPad Prism 10.0 
software, to organize and analyze the information in the 
literature. Where CiteSpace set the period (2004-2023), year 
slice (1 year), pruning (none), and all other defaults were used, 
R 4.3.3 chose the bibliometrix packet, and VOSviewer chose 
the default options.

Results
Annual publication of papers related to squamous cell 
carcinoma endothelial cells
From January 1, 2004, to December 31, 2023, 3217 squamous 
cell carcinoma endothelial cell treatises and reviews were 
published. The annual publication volume was generally 
greater than 120, of which the highest publication volume was 
200 in 2012, and the last five years were more stable at 126 to 
151 articles (Figure 1).

Figure 1. Annual number of publications related to endothelial cells in 
squamous cell carcinoma

Distribution of countries and institutions
There are 3217 papers from 89 countr ies and 3163 
institutions. The top 3 countries are China (800 papers, 
centrality 0.13), the United States (795 papers, centrality 0.48), 
and Japan (408 papers, centrality 0.10), among which China 
has the highest number of papers, the United States has the 
highest centrality, and the cooperation among countries is 
relatively close. The top 3 institutions are the University of 
Texas System (195 papers, the University of Michigan System 
(172 papers), and UTMD Anderson Cancer Center (165 
papers), and there is a big difference in the number of papers 
published among institutions. University of Texas System 
(195 papers), University of Michigan System (172 papers), 
UTMD Anderson Cancer Center (165 papers), and there is 
a significant difference in the number of papers published 
among institutions (Figure 2).

Authors and co-cited authors
A total of 18,298 authors have published related papers, the 
top 3 authors are Marioni Gino (16 articles), Neor Jacques e (14 
articles), and Kirita Tadaaki (13 articles), and the top 3 authors 
with the highest number of citations are Forkman J (713), 
Ferrara N (510), and Hanahan D (356). Three hundred fifty-six 
times), with more frequent collaborations between individual 
scholars, Marioni Gino has the highest number of publications, 
and Forkman J has the highest number of citations (Figure 3).

Journals and co-cited journals
A total of 868 journals published papers related to squamous 
cell carcinoma endothelial cells, with the top 3 journals ranked 
in the order of 72 articles in Oral Oncology, 64 articles in 
Anticancer Research, and 59 articles in Oncology Letters, and 
the top 3 journals ranked in the order of the total number of 
citations were Cancer Research, Clinical Cancer Research, and 
Journal of Clinical Oncology, with the top 3 journals ranked 
in the order of the total number of citations. Clinical Cancer 
Research, Journal of Clinical Oncology (Figure 4).

Co-cited references
There are 126,764 cited references, and the top 3 cited 
references highlighted are, in order, “Hallmarks of cancer: 
the next generation,” DOI:10.1016/j.cell .2011.02.013 
(intensity 21.75), “Thyroid cancer management: from 
a suspicious nodule to targeted therapy,” DOI:10.1097/
CAD.0000000000000617 (intensity 19.33), ”Radiotherapy plus 
cetuximab for squamous -cell carcinoma of the head and 
neck,” DOI:10.1056/NEJMoa053422 (intensity 18.22) (Figure 
5).

Keyword analysis
There are 10608 keywords in this analysis, of which the 
top 3 keywords in order of occurrence are squamous-cell 
carcinoma (1154 times), endothelial growth factor (1137 
times), and expression (810 times); the top 3 keywords 
in terms of the intensity of keyword emergence display 
are tumor microenvironment (intensity 22.89), open label 
(intensity 16.01), squamous cell carcinomas (intensity 
14.84), and in the past five years, the keywords with higher 
intensity are migration, tumor microenvironment, open label, 
epithelial mesenchymal label, and epithelial mesenchymal 
label. , epithelial mesenchymal transition, t cells, esophageal 
squamous cell carcinoma, recurrent (Figure 6).

Discussion
General Information
A total of 3217 squamous cell carcinoma endothelial cell 
related literature were included for analysis, with an annual 
publication volume of more than 120 articles, among which 
the highest publication volume was 200 articles in 2012, which 
was reduced in recent years compared with the previous one. 
The volume of publication volume was relatively stable in the 
past five years.
Among different countries, China has published 800 articles, 
and the United States has published 795 articles, far more 
than other countries. There is active cooperation among 
countries. However, the difference in the number of articles 
between countries is more prominent. The University of Texas 
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Figure 2. Volume of communications from countries and institutions. (A) Volume of communications from different countries and partnerships. 
(B) The Volume of communications from different institutions

Figure 3. Authors and cited authors. (A) Clustering plot of authors' publications. (B) Density plot of cited authors.

Figure 4. Journals and co-cited journals. (A) Annual publication volume of the top five journals. (B) Density plot of journals.
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Figure 5. Cited reference highlighting.

Figure 6. Keywords as well as keyword emergence. (A) Keyword word cloud map (B) Keyword emergence.

System has published the most 195 articles among different 
organizations. In a comprehensive analysis, research teams 
led by China and the United States have led in squamous cell 
carcinoma endothelial cell research. However, there are still 
significant differences between countries and institutions.
In terms of authors, Prof. Marioni Gino has published 16 
relevant papers. At the same time, Prof. Forkman J has been 
cited 713 times, with active collaborations between multiple 
scholars to promote the common development of the field. 

Among the journals, Oral Oncology has the most articles, 
and Cancer Research has the most citations. The literature 
Hallmarks of Cancer: The Next Generation has the highest 
number of citations[9]. More journals are publishing papers 
on squamous cell carcinoma endothelial cells, indicating that 
this field has received attention from researchers.

Research hotspot
There are 10,608 keywords, and the keywords with higher 
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intensity in the last five years are migration, recurrent, tumor 
microenvironment, epithelial mesenchymal transition, t cells, 
open label, and esophageal squamous cell carcinoma.
Endothelial cells play an important role in squamous cell 
development, and it has been shown that specific circRNA 
(circFNDC3B) is significantly upregulated in oral squamous 
cell carcinoma (OSCC) and positively correlates with lymph 
node metastasis. circFNDC3B can accelerate the migration 
and invasion of OSCC cells and enhance human umbilical 
vein endothelial cells and lymphatic vessel endothelial cell 
tube formation ability[10]. Other studies have shown that 
endothelin on endothelial cells may play a role in paracrine 
signalling between cells, leading to the proliferation or 
migration of squamous cell carcinoma[11-12]. Moreover, 
in squamous cel l  carcinoma, circulating endothelial 
progenitor cells may play a role in regulating anti-tumour 
immune responses and angiogenesis, thus affecting tumor 
recurrence and prognosis[13]. Various other cytokines may 
regulate endothelial cell expression and thus cause tumor 
recurrence[14].
The tumor microenvironment plays an important role in 
squamous cell carcinoma endothelial cells, which can promote 
tumor angiogenesis by secreting a variety of cytokines and 
growth factors, such as vascular endothelial growth factor 
(VEGF), fibroblast growth factor (FGF) and platelet-derived 
growth factor (PDGF)[15-16]. This process is crucial for tumor 
growth and metastasis as it provides essential nutrients and 
oxygen to the tumor and helps the tumor cells to evade the 
immune system surveillance[17]. Epithelial-mesenchymal 
transition is an important biological process associated with 
a reduction in intercellular adhesion and an increase in the 
ability of cells to invade and migrate. In contrast, interactions 
with endothelial cells may impact the tumor's angiogenic, 
invasive, and metastatic capacities[18-20]. T cells play 
an important role in anti-tumor immunity. However, their 
function may be inhibited by the tumor microenvironment[21]. 
Modulating T cells' function and endothelial cells' angiogenic 
capacity may provide new strategies for treating squamous 
cell carcinoma[22].
There are many studies on esophageal squamous cell 
carcinoma and endothelial cells, in which angiogenesis is 
one of the key factors in tumor growth and metastasis[23]. In 
esophageal squamous cell carcinoma, VEGF and its signalling 
pathway are important in promoting angiogenesis. The 
interactions between esophageal squamous cell carcinoma 
and endothelial cells are complex and varied, involving various 
signalling pathways and molecular mechanisms, which 
provide potential targets for developing new therapies as the 
pathogenesis continues to be understood[24]. The treatment 
of squamous cell carcinoma is also a significant concern for 
researchers, and some of the development and application 
of new drugs require open-label trials, which can improve the 
transparency of clinical trials but need to be alert to potential 
bias[25].

Limitations
Only papers and reviews published on the Web of Science were 
included in this study, and not all the data of all the research 
papers in the world could be included. Meanwhile, this analysis 
is based on machine learning and natural language processing 
methods, which may cause operational bias.

Conclusion
In conclusion, the development of squamous cell carcinoma 
endothelial  cel l  research is uneven among different 
countries, institutions, and authors, and the journal Oral 
Oncology publishes the most relevant papers. The current 
research hotspots include metastasis, recurrence, tumor 
microenvironment, and open labelling.

Abbreviations: 
WOSCC: Web of Science Core Collection; SCC: Squamous 
cell carcinoma; OSCC: Oral squamous cell carcinoma; VEGF: 
Vascular endothelial growth factor;  FGF: Fibroblast growth 
factor; PDGF: Platelet-derived growth factor.
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