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RESUMEN

Objetivo: La radiacion a la que son expuestos los pacientes como protocolo frente al
tratamiento del cancer continta siendo de interés por los clinicos debido a la falta de
certeza sobre las implicaciones que tiene sobre los tejidos blandos y estructuras 6seas. El
presente estudio bibliométrico tuvo como objetivo evaluar la produccion cientifica de la

osteointegracion en implantes dentales en pacientes irradiados.

Materiales y métodos: El presente analisis recuperd publicaciones indexadas en Scopus,
mediante el uso de los términos médicos (MeSH) de la biblioteca Nacional de Medicina
(NLM) con la finalidad de precisar la busqueda, los metadatos obtenidos fueron

analizados con SciVal, Bibliometrics 3.0 R version 4.2.3 y VOSviewer version 1.6.20.

Resultados: El estudio bibliométrico analiz6 25 documentos de 18 fuentes en el periodo
de 2018-2024, donde se destacd que las instituciones con mayor produccion cientifica
provinieron de Alemania con un promedio de 8 articulos en total, resaltando el autor
Heiland Max del Charité — Universititsmedizin Berlin que obtuvo el mayor h-index con

39 citaciones.

Conclusiones: De los datos analizados se determin6 que Alemania y Brasil fueron los
paises que aportaron la mayor cantidad de articulos y que obtuvieron a su vez el mayor

numero de autores con mas citaciones por publicacion.

Palabras clave: Dental implant, Osseointegration, Radiated patients, Radiation therapy
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ABSTRACT

Background: To analyze the osseointegration of dental implants in irradiated patients

through a bibliometric study.

Materials and methods: A descriptive and a retrospective bibliometric study was
conducted, focusing on English-language scientific publications indexed in Scopus from
January 2018 to May 2024. To maintain quality and relevance, the study excluded
abstracts, letters to the editor, book reviews, opinions, and symposium reports. The
search, conducted on May 11, 2024, utilized the MeSH terms from The National Library
of Medicine along with Boolean operators to refine the search. Relevant indicators such
as citation count, publications by country, year, author, journal quartile, and more were
examined. The data were analyzed using SciVal, Mendeley, Bibliometrix, and

VOSviewer software.

Results: The research identified 25 relevant papers, with an annual growth rate of 16.73%.
The average number of citations per paper was 9.8, with a total of 846 references and 144
authors. German institutions led in scientific production, with the highest impact seen at
Hospital Santa Catarina of Brazil. Brazilian authors showed the highest citation impact,
while Heiland Max attained the highest h-index. Most publications were within the first
(Q1,n=14) and second (Q2,n=6) quartiles, with 2021 standing out as the year with the
highest impact. Collaboration maps highlighted international cooperation between

several countries such as the USA, Spain, China, and Chile.
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Conclusion: The study provides a comprehensive bibliometric analysis of
osseointegration of dental implants in irradiated patients, highlighting key trends and

collaborations in the field.

Keywords: Dental implant, Osseointegration, Radiated patients, Radiation therapy

Tesis publicada con autorizacion del autor
No olvide citar esta tesis




UNIVERSIDAD

¥* TESIS CIENTIFICA

VERSION EN INGLES APROBADA PARA PUBLICAR

The Journal of Contemporary Dental Practice

I. INTRODUCTION

Cancer is a major global health issue, responsible for 16.8% of all deaths worldwide
and nearly 23% of deaths from non-communicable diseases. According to the Global
Cancer Observatory's 2022 report, around 20 million people were expected to be
diagnosed with cancer that year, with nearly 10 million losing their lives to the

disease. !

Oral cancer is a malignant neoplasm affecting the tissues and structures of the oral
cavity. It can originate as a primary lesion in the mouth, metastasize from a distant
site, or spread from a contiguous area.” Treatment typically involves surgical
procedures, with or without radiotherapy or chemotherapy.® Dental extractions may

be necessary if located near a tumor or during pre-radiation screening.

Treatment choices depend on various factors, including the tumor type and stage and
the patient's overall health. Surgical resection is the preferred initial treatment for
most patients with oral cancer and often involves complex procedures, such as

mandibulectomies, maxillotomies, and neck dissection.>¢

Patients who undergo radiotherapy after surgery experience changes in bone

structure at vascular, cellular, and metabolic levels. Initially, there is increased blood
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flow to the tissue (hyperemia), but over time, reduced vascularity can occur,
potentially leading to osteoradionecrosis.® These treatments result in early and late
side effects, with early side effects occurring during radiation therapy and late side

effects potentially arising weeks or years after treatment.’

Oral rehabilitation following radical cancer surgery is a demanding procedure.®
Because of changes in bone and soft tissues, dental implants can be placed at different
stages: before treatment, immediately after tooth extraction during ablative surgery,
or after completing radiotherapy.’ It is suggested that the radiation dose in the maxilla

be limited to assist in dental implant placement.’

Radiation dose mapping is a useful tool, as different sites in the oral cavity receive
varying doses of radiation.!” A recent study found that one of the main causes of
dental implant loss after radiotherapy was exposure to a radiation dose greater than
50 Gy.!! For implants placed before radiotherapy during ablative surgery, the ideal

threshold for radiation reduction was found to be greater than 40 Gy.'?

Conducting a study based on various bibliometric indicators can reveal which
journals are most effective for article dissemination. Bibliometric studies have
examined the most cited articles in dentistry and its specialties, including
endodontics, orthodontics, periodontics, and implant dentistry.!*> Hence, the
increasing number of patients requiring dental implants after radiation therapy serves
as the basis for this study. Radiation therapy may negatively affect the
osseointegration of implants and compromise their long-term success. With this
study, the existing literature will be critically analyzed to identify patterns trends and
crucial collaborations in the field, resulting in better treatment outcomes and

strategies for irradiated patients. The results are highly relevant for both researchers
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and clinicians, identifying the most influential institutions and authors and
highlighting areas of greatest impact. This facilitates potential collaborations, guides
future research, and helps clinicians stay abreast of the latest advancements to

improve outcomes in irradiated patients.

Thus, the aim of this study was to evaluate the bibliometric characteristics of

scientific publications on osseointegration of dental implants in irradiated patients.

II. MATERIALS AND Y METHODS

Study design

A descriptive, retrospective bibliometric study was conducted. The inclusion criteria
considered scientific publications in English indexed in Scopus from January 2018
to May 2024, while abstracts, letters to the editor, book reviews, opinions, and

symposium reports were excluded.

Data collection

The search began on May 11, 2024, with Scopus as the database of choice, in which
the medical terms function (MeSH) of the National Library of Medicine (NLM) was
used in conjunction with the Boolean operators “AND,” “OR,” and “NOT” in order
to refine the search, defining the following strategy: TITLE-ABS-KEY
(“Osseointegration” OR “biointegration” OR “bone integration” OR “bone-implant
integration” OR “bone-to-implant integration” OR “osteointegration” OR
“ingrowth” OR “biocompatibility” OR “osteogenesis” OR “resorption” OR “dental
implant” OR “artificial teeth” OR “Oral implantology”) AND TITLE-ABS-KEY

(“irradiated patients” OR “patients with radiation injuries” OR “patients with
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bE

radiation damage” OR “radiation-exposed patients” OR “patients undergoing
irradiation” OR “patients receiving radiation therapy” OR “patients in radiation
treatment” OR “irradiation-treated patients” OR “patients receiving irradiated blood
components” OR “radiated patients” OR “patients exposed to radiation” OR

“patients treated with radiation” OR “radiation therapy patients”) AND PUBYEAR

>2017 AND PUBYEAR < 2025.

Bibliometric parameters

Indicators such as the number of citations, year, author, journal, publications by
country, journal quartile, type of publication, h-index, CiteScore, and SCImago
Journal Rank (SJR) were used. In the same way, thematic maps were used to analyze

the collaboration between countries and the co-occurrence of keywords.

Data analysis

The SciVal program (Elsevier) was used to analyze the metadata, which enabled us
to obtain the bibliometric data of the scientific publications in .xIs files. This
information was processed using Mendeley software to check for duplicates, and the
metadata were exported to Bibliometrix 3.0 R version 4.2.3 and VOSviewer version

1.6.20 software.

III. RESULTS

Between 2018 and 2024, 25 documents from 18 sources were analyzed, revealing an
annual growth rate of —16.73%. The documents had an average age of 3.32 years and
received an average of 9.8 citations each, totaling 846 references. The study included

144 authors, with an average of 6.2 co-authors per document, and featured one single-
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authored publication. Additionally, 12% of the collaborations were international. The

publications consisted of 20 articles and five reviews (Table 1).

The study analyzed the scholarly output and citation impact of various institutions
from 2018 to 2024. Leading the way, Hospital General Universitario Gregorio
Marafion in Spain produced three publications, averaging 12 views and 20 citations
per publication. German institutions such as the Berlin Institute of Health, Charité-
Universitdtsmedizin Berlin, Free University of Berlin, and the University of Freiburg
each had two publications with 13 views and 10 citations per publication. Santa
Catarina Hospital in Brazil stood out with 23.5 views and 37 citations per publication
from its two studies. King’s College London in the UK and the University of
Amsterdam and Vrije Universiteit Amsterdam in the Netherlands each had two
publications, with significant citation counts. Amsterdam UMC contributed one
publication with 14 views and 17 citations, highlighting a diverse and internationally

collaborative research effort (Table 2).

Among the key authors, Ratl Antinez-Conde from Hospital General Universitario
Gregorio Marafion in Spain had three publications, averaging 6.7 citations per
publication, and an A-index of 4. Brazilian authors Benites Condemn and Anthony
Froy from Unisagrado University Center, as well as Camila Lopes Cardoso from
Universidade de Sao Paulo, and Marcos Martins Curi from Santa Catarina Hospital,
each had two publications with a high citation impact of 18.5 per publication. Max
Heiland from Charité- Universitdtsmedizin Berlin had two publications and a

remarkable h-index of 39 (Table 3).

From 2018 to 2024, a total of 24 documents were analyzed across various CiteScore

quartiles. The majority of the documents (14) were in Q1, with notable peaks in 2021
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(five documents) and a consistent output across other years. In Q2, six documents
were identified, with 2021 again showing a higher impact with three documents. Q3
had three documents, mostly concentrated in 2020. Finally, Q4 had just one
document, published in 2023. The overall distribution highlights a focus on high-

impact journals, particularly in 2021 (Table 4).

The study analyzed the scholarly output and citation impact across various Scopus
sources. Clinical Oral Investigation and International Journal of Oral and
Maxillofacial Surgery each had three publications, with Clinical Oral Investigation
averaging 10 citations per publication and an SJR of 0.91. The International Journal
of Oral and Maxillofacial Surgery led with 13.7 citations per publication and an SJR
of 0.884. Other notable sources include the British Journal of Oral and Maxillofacial
Surgery and Frontiers in Oncology, each with two publications and significant
citation counts. Clinica Terapeutica and Clinical Oral Implant Research stood out for
their high citations per publication, with Clinica Terapeutica reaching 18 citations

and Clinical Oral Implant Research achieving an SJR of 1.691 (Table 5).

These maps of international collaboration illustrate a few instances of international
contributions, particularly partnerships, including one between the Netherlands and
China, Spain, and Chile, and the United States and Italy (Fig. 1). The collaborative
networks presented a clear vision of the world of scientific cooperation amongst

countries.

In Fig. 2, a collaborative network was identified as having seven nodes representing
subjects with terms that were related most frequently within the database with 255
keywords. By a detailed survey of the network made, it could be stated that the first

node (blue color) was primarily organized around the term “dental implants,” the
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second node (red color) was associated with the term “adult,” whose boundaries
extended to “middle-aged,” “osteolysis,” “fibula graft,” among others, while in the
case of the third node (brown color), the term “head and neck neoplasm” was
clustered. The clustered set at the center of the map underlined strong connections of
keywords, while the least number of connections of nodes was at the extremes of the

map.

IV. DISCUSSION

Over time, various analyses have been conducted, including literature reviews,
systematic reviews, and clinical case reports, to examine the interaction or effects of
radiation on bone tissue and its relationship with oral implantology in cancer patients.
However, few studies have addressed the scientific production and impact of
publications on this topic. Therefore, the present analysis aimed to quantify the
scholarly output on osseointegration of dental implants in irradiated patients from

2018 to 2024.

This was achieved through a keyword search in the Scopus database, classifying the
results by author name, journal, institution, and international collaboration.

According to research by Gupta et al.'* the survival rates of dental implants placed
in non-irradiated areas were higher (93.9%) compared to those placed in irradiated
areas (85.8%). Similarly, Toneatti et al.'” observed a survival rate of 97% after a

follow-up period of 37.7 months.

Our study highlighted the high scientific production of both German authors and
institutions, without leaving aside the contribution made by authors from Brazil, of

which the researcher Curi Marcos Martins stands out, with an average of 18.5
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citations per publication and an 4-index of 17; the Hospital General Universitario
Gregorio Marafion of Spain was the institution with the highest number of
publications, with an average of three articles on the osseointegration of dental
implants in irradiated patients. Impact is an important measure that ranks journals
according to their number of citations and generally designates their reputation.
Among the journals selected from the top 10 with the highest impact are Clinical
Oral Implants Research (1.691), Frontiers in Oncology (1.138), Journal of Clinical
Medicine (0.935), Clinical Oral Investigations (0.91), and International Journal of
Oral and Maxillofacial Surgery (0.884). Following the same line, we highlight that
most of the publications were made in the year 2021, grouping them within the first

quartile (Q1) and second quartile (Q2).

In our analysis, it was observed that collaboration between countries had
international contributions, but only on one occasion between the United States and
Italy, the Netherlands and China, and Spain and Chile, unlike what was found in the

study by Yang et al.'¢

who analyzed trends in oral cancer, showing that the United
States had the highest scholarly output with 35 publications. Similarly, in the work
of Singh et al.!” on trends and current topics in oral cancer research, it was shown

that the countries with the highest number of publications were the United States,

India, and China, with 465, 279, and 228 articles, respectively.!”

In our analysis, it was observed that international collaboration occurred, but only in
isolated instances, such as between the United States and Italy, the Netherlands and
China, and Spain and Chile. This contrasts with the findings of Yang et al.,'® who
analyzed trends in oral cancer and found that the United States had the highest

number of documents with 35 publications. Similarly, Singh et al.!” reported that the
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countries with the highest number of publications in oral cancer research were the
United States, India, and China, with 465, 279, and 228 articles, respectively. The
limited international collaboration in our study period could be attributed to several
factors, including the specialized nature of research on osseointegration in irradiated
patients, which may require specific expertise and resources that are not widely
available. Additionally, geopolitical and economic barriers, as well as differences in
research priorities and funding availability, may have hindered broader international

cooperation.'®!

One of the topics of greatest interest for researchers in the development of
bibliometric studies on oral cancer was the risk factors and composition of the
microbiota, which could lead to oral squamous cell carcinoma.'®!® The most
important journal in the field of research was “Oral Oncology”, with 10 publications
and 428 citations, making it the most productive scientific journal.'”” On the other
hand, in the research conducted by Liu et al.,?° the journals with the highest number
of publications of articles related to the use of radiotherapy in cancer were “The
International Journal of Radiation Oncology, Biology, and Physics” with 42 articles,
followed by the “Journal for Immunotherapy of Cancer and Frontiers in Oncology”

with 39 and 35 articles, respectively.

According to the bibliometric study by Qiu et al.?! on mucosal lesions caused by
cancer therapies, the most productive institutions were based in the USA, with the
University of Adelaide, the University of Texas, and the Memorial Sloan Kettering
Cancer Center leading in research output. Similarly, Escoto et al.?? found that the
University of California had the highest number of publications, averaging seven

articles with 2,827 citations, followed by the American Cancer Society, which
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published five articles with 32,982 citations.

The strength of the present one lies in offering a full and quantitative view of the
process of osseointegration of dental implants among irradiated patients. This study
aimed at keeping track of key trends in the field, collaboration among countries, and
the evolution of research in this topic via bibliometric methodology and leading tools
such as SciVal, Mendeley, Bibliometrix, and VOSviewer.?? Additionally, the
selection of articles indexed in the Scopus indexing standard assures a decent quality
and relevancy of articles included, providing a sound basis for future research

investigations and extending their search into other databases.

During the research, certain limitations were discovered; it is worth mentioning that
a bibliometric study will depend on the availability of the articles retrieved using the
search strategy; for this reason, we must first consider that the data collection was
based on Scopus; therefore, future research could include bibliographic citations
from the Embase, Medline, and Web of Science databases. Second, designing a
search strategy to distinguish relevant from irrelevant publications was highly
complex. Third, there was a linguistic bias because the search was limited to articles
published in English related to osseointegration, implants, and periodontics.’*%

Finally, the automatic software algorithms may introduce bias because not all

publications could be exported to SciVal due to metadata incompatibility.

V. CONCLUSIONS

The growing number of published articles pointed to an evident rise in interest in
identifying the most prolific and cited countries, institutions, journals, and authors.

Our analysis revealed Germany and Brazil produced the highest number of
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publications, with Brazilian authors exhibiting the maximum impact of citation.
Notably, Antinez- Conde Raul from Spain was the biggest contributor. Such findings
can be very helpful to clinicians and researchers in improving treatment modalities
and prognoses for irradiated patients for whom dental implants may be useful. Being
aware of trends and key contributor’s enables clinicians to maintain current

advancements and promote collaborative efforts favorable for patient care.
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VERSION INICIAL EN INGLES ENVIADA PARA PUBLICAR

The Journal of Contemporary Dental Practice

I. INTRODUCTION

Cancer remains a significant global public health challenge, causing at least one in
six deaths (16.8%) worldwide and accounting for nearly one in four deaths (22.8%)
from non-communicable diseases. In a statistical update provided by the Global
Cancer Observatory in 2022, it was announced that 20 million people will be

diagnosed with cancer, and almost 10 million will die.'

Oral cancer is a malignant neoplasm affecting the tissues and structures of the oral
cavity. It can originate as a primary lesion in the mouth, metastasize from a distant
site, or spread from a contiguous area.” Treatment is based on surgical procedures,
with or without radiotherapy or chemotherapy.® Dental extractions may be necessary
if located near a tumor or during pre-radiation screening.’ Treatment choices depend
on various factors, including the tumor type and stage and the patient’s overall
health.* Surgical resection is the preferred initial treatment for most patients with oral
cancer and often involves complex and morbid procedures, such as

mandibulectomies, maxillotomies, and neck dissection.>¢

It is worth mentioning that patients who receive radiotherapy after surgery present
with alterations in bone structure at the vascular, cellular, and metabolic levels.
Initially, tissue hyperemia is observed, followed by a decrease in vascularity than can

lead osteoradionecrosis of the bone.® These types of treatment result in early and late
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side effects, with early side effects occurring during treatment while undergoing
radiation therapy, whereas late side effects may occur at any time during the

following weeks or years.’

At the end of radical cancer surgery, oral rehabilitation becomes a very demanding
procedure.® Due to the alterations that occur in both bone and soft tissues, note that
dental implants can be placed before, immediately after tooth extraction during
ablative surgery, or after the completion of radiotherapy.” In addition, it is
recommended to restrict the radiation dose in the maxillary region to facilitate dental
implant placement, which is why radiation dose mapping has become a very useful
tool because there are several regions in the oral cavity where the radiation
concentration will vary.!® A recent study found that one of the main causes of loss of
dental implants after radiotherapy was receiving a radiation dose greater than 50
Gy.!"! For dental implants placed before radiotherapy during the ablative surgery

process, the ideal threshold for radiation reduction was greater than 40 Gy.!?

Conducting a study based on various bibliometric indicators can reveal which
journals are most effective for article dissemination. Bibliometric studies have
examined the most cited articles in dentistry and its specialties, including

endodontics, orthodontics, periodontics, and implant dentistry. '3

Thus, the aim of this study was to evaluate the bibliometric characteristics of
scientific publications on osseointegration of dental implants in irradiated patients.
The results obtained are of great relevance for both researchers and clinicians, as they
identify the most influential institutions and authors, as well as the areas of greatest
impact. This not only facilitates the identification of potential collaborations and the

orientation of future research but also helps clinicians to keep abreast of the latest
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advances and apply them in clinical practice to improve outcomes in irradiated

patients.

II. MATERIALS AND METHODS

Study design

A descriptive, retrospective bibliometric study was performed. As a inclusive
criteria, scientific publications in English indexed in Scopus from January 2018 to
May 2024 were considered; and as exclusion criteria, abstracts, letters to the editor,

book reviews, opinions, and symposium reports.

Data collection

The search began on May 11, 2024, with Scopus as the database of choice, in which
the medical terms function (MeSH) of the National Library of Medicine (NLM) was
used in conjunction with the Boolean operators “AND,” “OR,” and “NOT” in order
to refine the search, defining the following strategy: TITLE-ABS-KEY
(“Osseointegration” OR “biointegration” OR “bone integration” OR “bone-implant
integration” OR “bone-to-implant integration” OR “osteointegration” OR
“ingrowth” OR “biocompatibility” OR “osteogenesis” OR “resorption” OR “dental
implant” OR “artificial teeth” OR “Oral implantology”) AND TITLE-ABS-KEY
(“irradiated patients” OR “patients with radiation injuries” OR “patients with
radiation damage” OR “radiation-exposed patients” OR “patients undergoing
irradiation” OR “patients receiving radiation therapy” OR “patients in radiation
treatment” OR “irradiation-treated patients” OR “patients receiving irradiated blood
components” OR “radiated patients” OR “patients exposed to radiation” OR

“patients treated with radiation” OR “radiation therapy patients”) AND PUBYEAR
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>2017 AND PUBYEAR < 2025, 25 relevant studies were found, of which 20 were

articles and 5 reviews.

Bibliometric parameters

Indicators such as the number of citations, year, author, journal, publications by
country, journal quartile, type of publication, h-index, CiteScore, and SCImago
Journal Rank (SJR) were used. In the same way, thematic maps were used to analyze

the collaboration between countries and the co-occurrence of keywords.

Data analysis

The SciVal program (Elsevier) was used to analyze the metadata, which enabled us
to obtain the bibliometric data of the scientific publications in .xls files. This
information was processed using Mendeley software to check for duplicates, and the
metadata were exported to Bibliometrix 3.0 R version 4.2.3 and VOSviewer version

1.6.20 software.

III. RESULTS

Between 2018 and 2024, 25 documents from 18 sources were analyzed, revealing an
annual growth rate of —16.73%. The documents had an average age of 3.32 years and
received an average of 9.8 citations each, totaling 846 references. The study included
144 authors, with an average of 6.2 co-authors per document, and featured one
single-authored publication. Additionally, 12% of the collaborations were

international. The publications consisted of 20 articles and five reviews (Table 1).

The study analyzed the scholarly output and citation impact of various institutions

from 2018 to 2024. Leading the way, Hospital General Universitario Gregorio
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Marafion in Spain produced three publications, averaging 12 views and 20 citations
per publication. German institutions such as the Berlin Institute of Health, Charité-
Universitidtsmedizin Berlin, Free University of Berlin, and the University of Freiburg
each had two publications with 13 views and 10 citations per publication. Santa
Catarina Hospital in Brazil stood out with 23.5 views and 37 citations per publication
from its two studies. King’s College London in the UK and the University of
Amsterdam and Vrije Universiteit Amsterdam in the Netherlands each had two
publications, with significant citation counts. Amsterdam UMC contributed one
publication with 14 views and 17 citations, highlighting a diverse and internationally

collaborative research effort (Table 2).

Among the key authors, Ratl Antinez-Conde from Hospital General Universitario
Gregorio Marafiéon in Spain had three publications, averaging 6.7 citations per
publication, and an A-index of 4. Brazilian authors Benites Condemn and Anthony
Froy from Unisagrado University Center, as well as Camila Lopes Cardoso from
Universidade de Sao Paulo, and Marcos Martins Curi from Santa Catarina Hospital,
each had two publications with a high citation impact of 18.5 per publication. Max
Heiland from Charité- Universititsmedizin Berlin had two publications and a

remarkable h-index of 39 (Table 3).

From 2018 to 2024, a total of 24 documents were analyzed across various CiteScore
quartiles. The majority of the documents (14) were in Q1, with notable peaks in 2021
(5 documents) and a consistent output across other years. In Q2, 6 documents were
identified, with 2021 again showing a higher impact with three documents. Q3 had
three documents, mostly concentrated in 2020. Finally, Q4 had just one document,

published in 2023. The overall distribution highlights a focus on high-impact
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journals, particularly in 2021 (Table 4).

The study analyzed the scholarly output and citation impact across various Scopus
sources. Clinical Oral Investigation and International Journal of Oral and
Maxillofacial Surgery each had three publications, with Clinical Oral Investigation
averaging 10 citations per publication and an SJR of 0.91. The International Journal
of Oral and Maxillofacial Surgery led with 13.7 citations per publication and an SJR
of 0.884. Other notable sources include the British Journal of Oral and Maxillofacial
Surgery and Frontiers in Oncology, each with two publications and significant
citation counts. Clinica Terapeutica and Clinical Oral Implant Research stood out for
their high citations per publication, with Clinica Terapeutica reaching 18 citations

and Clinical Oral Implant Research achieving an SJR of 1.691 (Table 5).

These maps of international collaboration illustrate a few instances of international
contributions, particularly partnerships, including one between the Netherlands and
China, Spain, and Chile, and the United States and Italy (Fig. 1). The collaborative
networks presented a clear vision of the world of scientific cooperation amongst

countries.

In Fig. 2, a collaborative network was identified as having seven nodes representing
subjects with terms that were related most frequently within the database with 255
keywords. By a detailed survey of the network made, it could be stated that the first
node (blue color) was primarily organized around the term “dental implants,” the
second node (red color) was associated with the term “adult,” whose boundaries
extended to “middle-aged,” “osteolysis,” “fibula graft,” among others, while in the
case of the third node (brown color), the term “head and neck neoplasm” was

clustered. The clustered set at the center of the map underlined strong connections of
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keywords, while the least number of connections of nodes was at the extremes of the

map.

IV. DISCUSSION

Over time, various analyses have been conducted, including literature reviews,
systematic reviews, and clinical case reports, to examine the interaction or effects of
radiation on bone tissue and its relationship with oral implantology in cancer
patients. However, few studies have addressed the scientific production and impact
of publications on this topic. Therefore, the present analysis aimed to quantify the
scholarly output on osseointegration of dental implants in irradiated patients from

2018 to 2024.

This was achieved through a keyword search in the Scopus database, classifying the
results by author name, journal, institution, and international collaboration.

According to research by Gupta et al.'* the survival rates of dental implants placed
in non-irradiated areas were higher (93.9%) compared to those placed in irradiated
areas (85.8%). Similarly, Toneatti et al.!” observed a survival rate of 97% after a

follow-up period of 37.7 months.

Our study highlighted the high scientific production of both German authors and
institutions, without leaving aside the contribution made by authors from Brazil, of
which the researcher Curi Marcos Martins stands out, with an average of 18.5
citations per publication and an /-index of 17; the Hospital General Universitario
Gregorio Maraindén of Spain was the institution with the highest number of
publications, with an average of three articles on the osseointegration of dental

implants in irradiated patients. Impact is an important measure that ranks journals
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according to their number of citations and generally designates their reputation.
Among the journals selected from the top 10 with the highest impact are Clinical
Oral Implants Research (1.691), Frontiers in Oncology (1.138), Journal of Clinical
Medicine (0.935), Clinical Oral Investigations (0.91), and International Journal of
Oral and Maxillofacial Surgery (0.884). Following the same line, we highlight that
most of the publications were made in the year 2021, grouping them within the first

quartile (Q1) and second quartile (Q2).

In our analysis, it was observed that collaboration between countries had
international contributions, but only on one occasion between the United States and
Italy, the Netherlands and China, and Spain and Chile, unlike what was found in the

study by Yang et al.!®

who analyzed trends in oral cancer, showing that the United
States had the highest scholarly output with 35 publications. Similarly, in the work
of Singh et al.'” on trends and current topics in oral cancer research, it was shown

that the countries with the highest number of publications were the United States,

India, and China, with 465, 279, and 228 articles, respectively.!’

In our analysis, it was observed that international collaboration occurred, but only in
isolated instances, such as between the United States and Italy, the Netherlands and
China, and Spain and Chile. This contrasts with the findings of Yang et al.,'® who
analyzed trends in oral cancer and found that the United States had the highest
number of documents with 35 publications. Similarly, Singh et al.!” reported that the
countries with the highest number of publications in oral cancer research were the
United States, India, and China, with 465, 279, and 228 articles, respectively. The
limited international collaboration in our study period could be attributed to several

factors, including the specialized nature of research on osseointegration in irradiated
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patients, which may require specific expertise and resources that are not widely
available. Additionally, geopolitical and economic barriers, as well as differences in
research priorities and funding availability, may have hindered broader international

cooperation.'®!

One of the topics of greatest interest for researchers in the development of
bibliometric studies on oral cancer was the risk factors and composition of the
microbiota, which could lead to oral squamous cell carcinoma.'®!® The most
important journal in the field of research was “Oral Oncology”, with 10 publications
and 428 citations, making it the most productive scientific journal.”” On the other
hand, in the research conducted by Liu et al.,?° the journals with the highest number
of publications of articles related to the use of radiotherapy in cancer were “The
International Journal of Radiation Oncology, Biology, and Physics” with 42 articles,
followed by the “Journal for Immunotherapy of Cancer and Frontiers in Oncology”

with 39 and 35 articles, respectively.

According to the bibliometric study by Qiu et al.?!

on mucosal lesions caused by
cancer therapies, the most productive institutions were based in the USA, with the
University of Adelaide, the University of Texas, and the Memorial Sloan Kettering
Cancer Center leading in research output. Similarly, Escoto et al.?? found that the
University of California had the highest number of publications, averaging seven

articles with 2,827 citations, followed by the American Cancer Society, which

published five articles with 32,982 citations.

The strength of the present one lies in offering a full and quantitative view of the
process of osseointegration of dental implants among irradiated patients. This study

aimed at keeping track of key trends in the field, collaboration among countries, and
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the evolution of research in this topic via bibliometric methodology and leading tools
such as SciVal, Mendeley, Bibliometrix, and VOSviewer.?? Additionally, the
selection of articles indexed in the Scopus indexing standard assures a decent quality
and relevancy of articles included, providing a sound basis for future research

investigations and extending their search into other databases.

During the research, certain limitations were discovered; it is worth mentioning that
a bibliometric study will depend on the availability of the articles retrieved using the
search strategy; for this reason, we must first consider that the data collection was
based on Scopus; therefore, future research could include bibliographic citations
from the Embase, Medline, and Web of Science databases. Second, designing a
search strategy to distinguish relevant from irrelevant publications was highly
complex. Third, there was a linguistic bias because the search was limited to articles
published in English related to osseointegration, implants, and periodontics.?*?

Finally, the automatic software algorithms may introduce bias because not all

publications could be exported to SciVal due to metadata incompatibility.

V. CONCLUSIONS

The growing number of published articles pointed to an evident rise in interest in
identifying the most prolific and cited countries, institutions, journals, and authors.
Our analysis revealed Germany and Brazil produced the highest number of
publications, with Brazilian authors exhibiting the maximum impact of citation.
Notably, Antiinez- Conde Raul from Spain was the biggest contributor. Such
findings can be very helpful to clinicians and researchers in improving treatment

modalities and prognoses for irradiated patients for whom dental implants may be
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useful. Being aware of trends and key contributor’s enables clinicians to maintain

current advancements and promote collaborative efforts favorable for patient care.
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VERSION EN ESPANOL

The Journal of Contemporary Dental Practice

I. INTRODUCCION

El cancer continua siendo el mayor problema de salud publica, econémico, social, y
que a nivel mundial es el responsable de al menos una de cada seis muertes (16.8%)
y una en cuatro muertes (22.8%) de las enfermedades no transmisibles. En la
actualizacion estadistica proporcionada por el observatorio global del cancer del
2022 se dio a conocer que 20 millones de personas seran diagnosticadas, y casi 10
millones moriran.!

El cancer oral es una neoplasia maligna que tiene un impacto en los tejidos y las
estructuras de la cavidad bucal, el cual puede originarse como una lesion primaria en
la boca, una metastasis desde un sitio distante, o por la extension de una zona
contigua.” El tratamiento estd basado en realizar procedimientos quirirgicos con o
sin radioterapia o quimioterapia.® En ocasiones es necesario realizar extracciones
dentales cuando la ubicacion esta cercana al tumor o como parte del examen de
deteccion previo a la radioterapia.®> La opcion del tratamiento dependera de diversos
factores como el tipo, estadio del tumor y la salud general del paciente. La reseccion
quirurgica es el procedimiento ideal establecido para el tratamiento inicial en la
mayoria de los pacientes con cancer oral.* Este manejo quirargico implica
procedimientos morbidos en los que se incluyen mandibulectomias y maxilotomias

con diseccion del cuello.”®
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Cabe mencionar que los pacientes que reciben radioterapia después del tratamiento
quirtrgico presentaran alteraciones en la estructura 6sea a nivel vascular, celular y
metabolico. Inicialmente se observa hiperemia en los tejidos, y posteriormente una
disminucion en la vascularidad que puede concluir con la osteoradionecrosis del
hueso.®

Estos tipos de tratamiento tienen como consecuencia efectos secundarios tempranos
y tardios, siendo los efectos secundarios tempranos, los que se presentaran en el
transcurso del tratamiento mientras se recibe la radioterapia; en cambio los efectos

tardios podran ocurrir en cualquier momento durante las siguientes semanas o anos

posteriores.’

Al finalizar una cirugia radical contra el cancer, la rehabilitacion oral del paciente se
convierte en un procedimiento muy exigente.® Debido a las alteraciones que se
presentan tanto en tejidos 6seos y blandos; cabe resaltar que, los implantes dentales
se pueden colocar antes, inmediatamente después de la extraccion dental durante la
cirugia ablativa, o después de completar la radioterapia.” Ademads, se recomienda
restringir la dosis de radiacion en la region del maxilar para facilitar la colocacion
del implante dental; es por ello que el mapeo de la dosis de radiacion a aplicar se ha
vuelto una herramienta muy util debido a que existen diversas regiones en la cavidad
bucal donde variara la concentracion de radiacion. Un estudio reciente encontrd que
una de las principales causas de pérdida de implantes dentales después de la
radioterapia, fue recibir una dosis de radiacion superior a los 50 Gy.!! Por su parte,
los implantes dentales colocados antes de la radioterapia durante el proceso de la
cirugia ablativa, el umbral ideal para la reduccion de radiacion fue mayor a los 40

Gy.IZ

El desarrollo de un estudio basado en la evaluacion de una variedad de indicadores
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bibliométricos puede proporcionar informacion sobre las revistas que generan mas
resultados para la divulgacion de los articulos. Los estudios bibliométricos han
analizado los articulos mas citados en odontologia y en sus especialidades como

endodoncia, ortodoncia, periodoncia e implantologia.'?

El presente estudio bibliométrico tuvo como objetivo evaluar la produccion cientifica

de la osteointegracion en los implantes dentales en pacientes irradiados.

II. MATERIALES Y METODOS

Diseiio de estudio

Se realizd un estudio bibliométrico descriptivo y retrospectivo, como criterios
inclusivos se tomd en consideracion publicaciones cientificas en inglés y que se
encuentren indexadas en Scopus en el periodo de 2018 a 2024; y como criterios de
exclusion resimenes, cartas al editor, revisiones de libros, opiniones y reportes de

simposios.

Recopilacion de datos

El inicio de la busqueda se desarroll6 el 11 de mayo del 2024, siendo Scopus la base
de datos elegida, en la cual se utiliz6 la funcion de términos médicos (MeSH) de la
Biblioteca Nacional de Medicina (NLM) en conjunto de los operadores booleanos
“AND”, “OR” y “NOT” con la finalidad de precisar la busqueda definiéndose la
siguiente estrategia: TITLE-ABS-KEY ( "Osseointegration" OR "biointegration" OR
"bone integration" OR "bone-implant integration" OR "bone-to-implant integration"
OR "osteointegration" OR "ingrowth" OR "biocompatibility" OR "osteogenesis" OR
"resorption" OR "dental implant*" OR "artificial teeth" OR "Oral implantology" )

AND TITLE-ABS-KEY ( "irradiated patients" OR "patients with radiation injuries"

Tesis publicada con autorizacion del autor
No olvide citar esta tesis




UNIVERSIDAD

¥* TESIS CIENTIFICA

OR "patients with radiation damage" OR "radiation-exposed patients" OR "patients
undergoing irradiation" OR "patients receiving radiation therapy" OR "patients in
radiation treatment" OR 'irradiation-treated patients" OR '"patients receiving
irradiated blood components” OR "radiated patients" OR "patients exposed to
radiation" OR "patients treated with radiation" OR '"radiation therapy patients" )
AND PUBYEAR > 2017 AND PUBYEAR < 2025, hallandose 25 estudios

relevantes, de los cuales 20 fueron articulos y 5 revisiones.

Parametros bibliométricos

Se utilizaron indicadores como el nimero de citaciones, publicaciones realizadas por
pais, afio, autor, revista, cuartil de la revista, tipo de publicacion, el indice H,
CiteScore y el SCImago Journal Rank (SJR). De la misma manera se utilizaron
mapas tematicos para analizar la colaboracién entre paises y la co-ocurrencia de

palabras clave.

Analisis de datos

Se utilizé el programa SciVal (Elsevier) para analizar los metadatos, lo cual permiti6
obtener los datos bibliométricos de las publicaciones cientificas en archivos con
extension .xls, a su vez esta informacion se proces6 con el software Mendeley para
comprobar la existencia de duplicados y la metadata se exportd al software

Bibliometrix 3.0 R version 4.2.3 y VOSviewer version 1.6.20.

ITII. RESULTADOS

Enla Tabla 1, se evidenci6 que durante el periodo de 2018-2024 hubo un total de 25
documentos con una tasa de crecimiento anual de -16.73%, cada documento recibio

un promedio de 9.8 citaciones, y un total de 846 referencias. El nimero total de
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autores fue de 144, con un promedio 6.2 co-autores por articulo. Entre los 25

documentos, el mayor nimero lo obtuvo la categoria de articulos.

Dentro del top 10 de las instituciones con mas investigaciones cientificas, la mayoria
fueron de Alemania con un promedio de 8 articulos en total, donde Berlin Institute
of Health, Free University of Berlin, Charit¢ — Universititsmedizin Berlin y
University of Freiburg obtuvieron la mayor produccion cientifica con 2 articulos y
un promedio de 13 citas por publicacién respectivamente; cabe denotar que el
Hospital Santa Catarina de Brasil consigui6 el mayor impacto con 23.5 citaciones

por publicacion (Tabla 2).

Los autores con mayor produccion cientifica pertenecieron a instituciones alemanas,
sin embargo, el mayor impacto con un promedio 18.5 de citaciones por articulo lo
consiguieron los autores brasilefios: Benites Condezo Anthony Froy, Cardoso Camila
Lopes, y Curi Marcos Martins; adicionalmente, se debe resaltar que el autor Heiland
Max del Charité — Universitdtsmedizin Berlin obtuvo el mayor h-index con 39 citas

(Tabla 3).

En la Tabla 4, se denot6 que la mayor produccion cientifica se encuentra dentro del
primer cuartil (Q1) y segundo cuartil (Q2), con 14 y 6 articulos respectivamente,
destacandose el afio 2021 con el mayor indice de impacto agrupando la cantidad de
5 articulos en el primer cuartil (Q1). Por otra parte, la mayor cantidad de citaciones
por publicacion se obtuvo de las revistas Clinica Terapeutica, Clinical Oral
Investigations e International Journal of Oral and Maxillofacial Surgery con 18, 13.7,
10 citas respectivamente; ademas se evidencido que las ultimas dos en mencion
tuvieron la mas alta produccion cientifica con un promedio de 3 articulos cada una;

en cambio, la revista Clinical Oral Implants Research consiguié el mayor CiteScore

Tesis publicada con autorizacion del autor
No olvide citar esta tesis




UNIVERSIDAD

¥* TESIS CIENTIFICA

con un promedio de 7.3 citas por articulo publicado y un SCImago Journal Rank de

1.691 concluyendo que fue la mejor revista frente al promedio global (Tabla 5).

El mapa de colaboracién entre los paises destaco diversos casos de aportes
internacionales, incluyendo la cooperacion en una ocasion entre Paises Bajos con
China, asi como Espafia con Chile y Estados Unidos con Italia (Figura 1). Esta
visualizacién de redes de colaboracion proporciond una clara descripcion del

panorama de la cooperacion cientifica entre diferentes paises.

En la Figura 2, se identifico dentro de la base de datos de 255 palabras clave una red
colaborativa formada por 7 nodos que representaron los temas donde los términos se
encuentran relacionados con mayor frecuencia. A través de un analisis detallado de
la red creada, se pudo notar que el primer nodo (color azul) se organizo
principalmente sobre el concepto “dental implants”, el segundo nodo (color rojo)
asocio al concepto “adult” en la cual destacan términos como “middle aged”,
“osteolysis”, “fibula graft”, entre otros, y en el caso del tercer nodo (color marrdn)
se agrupo el concepto “head and neck neoplasm”. El conjunto agrupado en el centro
del mapa destacod una fuerte conexion de las palabras clave, mientras que la menor

conexion de los nodos estuvo a los extremos del mapa.

IV. DISCUSION

Con el tiempo se han venido realizando diversos analisis como revisiones de
literatura, revisiones sistematicas e incluso reportes de casos clinicos sobre la
interaccion o efectos que puede ocasionar la radiacion sobre el tejido 6seo y su
relacion con la implantologia oral en pacientes con cancer; pero pocos son los

estudios que engloban la produccion cientifica y el impacto que tienen las
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publicaciones sobre el tema en cuestion; motivo por el cual, el presente analisis busco
cuantificar la produccién cientifica de la osteointegracion en los implantes dentales
en pacientes irradiados en el periodo 2018-2024, basandose en una busqueda de
palabras clave realizada en la base de datos Scopus, clasificando los resultados segun
el nombre del autor, revista, institucion y colaboracion entre paises. En base
a investigaciones desarrolladas por Gupta et al.,, se encontr6 que las tasas de
supervivencia de los implantes dentales colocados en areas no irradiadas eran mas
altas (93.9 %) que los colocados en zonas irradiadas (85.8 %).!* De la misma manera
Toneatti et al., después de realizar un seguimiento de 37,7 meses observaron tasas de

supervivencia del 97 %."3

En el estudio se resalté la alta produccion cientifica tanto de autores como
instituciones alemanas, sin dejar de lado el aporte realizado por autores de
procedencia brasilefia de la que sobresalen el investigador Curi Marcos Martins que
tuvo promedio de 18.5 citaciones por publicacion y un h-index de 17; el Hospital
General Universitario Gregorio Maranon de Espafia fue la instituciéon con mayor
nimero de publicaciones con un promedio de 3 articulos acerca de la
osteointegracion de implantes dentales en pacientes irradiados. El impacto es una
medida muy importante que cataloga a las revistas de acuerdo con la cantidad de
citaciones y que, por lo general, designa su reputacion. Entre las revistas
seleccionadas del top 10 con el mayor impacto se encuentran Clinical Oral Implants
Research (1.691), Frontiers in Oncology (1.138), Journal of Clinical Medicine
(0.935), Clinical Oral Investigations (0.91), e International Journal of Oral and
Maxillofacial Surgery (0.884), siguiendo la misma linea, debemos resaltar que la
mayoria de las publicaciones se realizaron en el afio 2021 agrupandose dentro del

primer cuartil (Q1) y segundo cuartil (Q2).
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En nuestro andlisis se observé que la colaboracion entre paises tuvo aportes
internacionales, pero solo en una ocasion entre Estados Unidos con Italia, Paises
Bajos con China y Espafia con Chile, a diferencia de lo encontrado en el estudio de
Yang X et al., que analizd las tendencias en cancer oral evidenciando que Estados
Unidos fue el pais con mayor produccion cientifica con 35 publicaciones.!¢ De forma
similar en el trabajo realizado por Singh A et al., en tendencias y temas actuales de
la investigacion del cancer oral, se mostré que los paises con el mayor numero de
publicaciones fueron Estados Unidos, India y China con 465, 279, 228 articulos

respectivamente.'’

Uno de los temas de mayor interés por parte de los investigadores en el desarrollo de
estudios bibliométricos asociados a cancer oral fueron los factores de riesgo y la
composicion de la microbiota, que podrian conllevar a padecer de carcinoma oral de
células escamosas.'® ! En donde la revista mas importante dentro del campo de
investigacion fue Oral Oncology, con un total de 10 publicaciones y 428 citaciones
posicionandola como la revista cientifica mas productiva.'® Por otra parte en la
investigacion realizada por Liu Y et al., las revistas con mayor nimero de
publicaciones de articulos en relacion del uso de radioterapia en cancer fueron The
International Journal of Radiation Oncology, Biology, Physics con 42 articulos,
seguido por the Journal for Immunotherapy of Cancer y Frontiers in Oncology con

39 y 35 articulos respectivamente.?’

Con respecto a los datos obtenidos del estudio bibliométrico de Qiu L et al., en
lesiones mucosas inducidas por terapias de cancer, las instituciones mas productivas
fueron de Estados Unidos dentro de las que destacaron la University of Adelaide,

University of Texas MD Anderson Cancer Center, y el Memorial Sloan Kettering
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Cancer Center.?! De la misma manera, el trabajo realizado por Escoto L et al., mostr6
que la University of California-Los Angeles (UCLA) obtuvo la mayor cantidad de
publicaciones, con una contribuciéon promedio de 7 articulos con 2.827 citaciones,

seguida por la American Cancer Society, con 5 articulos y 32.982 citaciones.?

En el transcurso de la investigacion se descubrieron ciertas limitaciones, cabe
mencionar que un estudio bibliométrico dependera de la disponibilidad de los
articulos recuperados con la estrategia de buisqueda; motivo por el cual en primer
lugar debemos considerar que la recopilacion de datos se baso en Scopus; es por ello,
que en futuras investigaciones se podrian incluir citas bibliograficas de las bases de
datos Embase, MEDLINE y Web of Science. En segundo lugar, fue muy complejo
disefiar una estrategia de busqueda que pudiera identificar y excluir las publicaciones
relevantes de las irrelevantes; en tercer lugar, hubo un sesgo lingliistico puesto que
los articulos recuperados solo se limitaron a publicaciones en inglés. Por Gltimo, los
algoritmos automaticos del software pueden introducir sesgos debido a que no todas
las publicaciones se pudieron exportar a SciVal por incompatibilidad en los

metadatos.

V. CONCLUSIONES

En términos generales, este estudio se centrd en proporcionar a los investigadores
una vision global de la produccion cientifica que existe al respecto de la
osteointegracion de implantes dentales en pacientes irradiados. El creciente nimero
de articulos en esta 4rea mostro el interés, cada vez mayor por parte de los
investigadores por conocer que paises, instituciones, revistas y autores son los que

producen mas publicaciones y refieren mas citaciones por articulo. En nuestro
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analisis se denotd que los paises que aportaron mas publicaciones fueron Alemania
y Brasil; que a su vez tuvieron el mayor numero de autores con mads citaciones por
publicacion; pero el autor més productivo fue Antinez-Conde Raul, de nacionalidad
espafiola. Estos hallazgos pueden ser muy utiles para clinicos e investigadores a la
hora de mejorar las modalidades de tratamiento y el prondstico de los implantes

dentales en los pacientes tratados con radioterapia.
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VII. ANEXOS

Anexo 1. Estrategia de blisqueda

Scopus (11/05/2024)

TITLE-ABS-KEY (“Osseointegration” OR “biointegration” OR “bone
integration” OR “bone-implant integration” OR “bone-to-implant
integration” OR “osteointegration” OR “ingrowth” OR “biocompatibility”
OR “osteogenesis” OR “resorption” OR “dental implant” OR “artificial
teeth” OR “Oral implantology”) AND TITLE-ABS-KEY (“irradiated
patients” OR “patients with radiation injuries” OR “patients with radiation
damage” OR “radiation-exposed patients” OR “patients undergoing
irradiation” OR “patients receiving radiation therapy” OR “patients in
radiation treatment” OR “irradiation-treated patients” OR “patients
receiving irradiated blood components” OR “radiated patients” OR “patients
exposed to radiation” OR “patients treated with radiation” OR “radiation

therapy patients”) AND PUBYEAR >2017 AND PUBYEAR < 2025.
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Anexo 3. Table 1: Main information tall

Description Results
MAIN INFORMATION DATA

Timespan 2018:2024
Sources (Journals, Books, etc) 18
Documents 25
Annual Growth Rate % -16.73
Document Average Age 3.32
Average citations per doc 9.8
References 846
DOCUMENT CONTENTS

Keywords Plus (ID) 255
Author's Keywords (DE) 89
AUTHORS

Authors 144
Authors of single-authored docs 1
AUTHORS COLLABORATION
Single-authored docs 1
Co-Authors per Doc 6.2
International co-authorships % 12
DOCUMENT TYPES

Article 20
Review 5
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Anexo 4. Table 2: Top-10 Institutions, by Scholarly Output

Institution Country/Region Scholarly Output Views per Publication Citation Count
Hospital General Universitario Gregorio Marafion Spain 3 12 20
Berlin Institute of Health Germany 2 13 10
Charité — Universitditsmedizin Berlin Germany 2 13 10
Free University of Berlin Germany 2 13 10
Hospital Santa Catarina Brazil 2 23.5 37
King's College London United Kingdom 2 11 23
University of Amsterdam Netherlands 2 13 25
University of Freiburg Germany 2 13 10
Vrije Universiteit Amsterdam Netherlands 2 13 25
Amsterdam UMC Netherlands 1 14 17
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Anexo 5. Table 3: Top-10 Authors, by Scholarly Output

Scholarly Citations per

Author Affiliation Country/Region Output Publication H-index
Antunez-Conde, Raul Hospital General Universitario Gregorio Marafion Spain 3 6.7 4
Benites Condezo, Anthony Froy Unisagrado University Center Brazil 2 18.5 3
Cardoso, Camila Lopes Universidade de Sdo Paulo Brazil 2 18.5 15
Curi, Marcos Martins Hospital Santa Catarina Brazil 2 18.5 17
Heiland, Max Charité — Universitiatsmedizin Berlin Germany 2 5 39
Nahles, Susanne Charité — Universitidtsmedizin Berlin Germany 2 5 16
Navarro Cuéllar, Ignacio Hospital General Universitario Gregorio Marafion Spain 2 7 7
Navarro-Cuéllar, Carlos Hospital General Universitario Gregorio Marafion Spain 2 7 10
Nelson, Katja University of Freiburg Germany 2 5 29
Preissner, Saskia Charité — Universititsmedizin Berlin Germany 2 5 18
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Anexo 6. Table 4: Publications by CiteScore quartile

CiteScore quartile Overall 2018 2019 2020 2021 2022 2023 2024
Q1 14 3 1 2 5 1 1 1
Q2 6 0 1 0 3 1 1 0
Q3 3 0 1 0 2 0 0 0
Q4 1 0 0 0 0 0 1 0
Total 24 3 2 10 2 3 1
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Anexo 7. Table 5: Top-10 Scopus sources, by Scholarly Output

Scholarly Citations per

Scopus Source Output Publication SJR 2022 CiteScore 2022
Clinical Oral Investigations 3 10 0.91 6.3
International Journal of Oral and Maxillofacial Surgery 3 13.7 0.884 5
British Journal of Oral and Maxillofacial Surgery 2 9 0.553 2.8
Frontiers in Oncology 2 8.5 1.138 5.2
Journal of Clinical Medicine 2 5 0.935 54
Clinica Terapeutica 1 18 0.408 33
Clinical Oral Implants Research 1 8 1.691 7.3
Frontiers in Dentistry 1 1 0.268 1.5
International Journal of Prosthodontics and Restorative Dentistry 1 0 - 0.1
Journal of Biological Regulators and Homeostatic Agents 1 4 0.285 3.1
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Anexo 8. Figure 1: Country Collaboration Map
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Anexo 9. Figure 2: Co-occurrence by keyword
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1

2

3

4 .. .

p Original Article

6

- Osseointegration of dental implants in irradiated patients:

8 A bibliometric study

9

10 Running title: Osseointegration and irradiation

11

12 Abstract

13

L Aim: To analyze the osseointegration of dental implants in irradiated patients through a
16 bibliometric study.

18 Materials and Methods: A descriptive and retrospective bibliometric study was
19 conducted, focusing on English-language scientific publications indexed in Scopus from
20 January 2018 to May 2024. To maintain quality and relevance, the study excluded
21 abstracts, letters to the editor, book reviews, opinions, and symposium reports. The
22 search, conducted on May 11, 2024, utilized the MeSH terms from the National Library of
- s 2 < * :

:3 Medicine along with Boolean operators to refine the search. Relevant indicators such as
:': citation count, publications by country, year, author, journal quartile, and more were
:‘0 examined. The data were analyzed using SciVal, Mendeley, Bibliometrix, and
o VOSviewer software.

28

29

30

31

32

33

34

35

3o

38 . . I3 . . .

30 Conclusion: The study provides a comprehensive bibliometric analysis of
10 osseointegration of dental implants in irradiated patients, highlighting key trends and
41 collaborations in the field.

42

43 Clinical signifance: This study underscores the clinical importance of osseocintegration of
“ dental implants in patients who have undergone radiation therapy. By providing insights
1; into trends and collaborative networks, it enhances our understanding of these patterns,
pie which can improve treatment strategies, patient outcomes, and guide future research.
48 Ultimately, this advances the field of dental implantology for irradiated patients.

49

50 Keywords: Dental implant, osseointegration, radiated patients, radiation therapy.

51

52

53

34

35
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4

5 -

6 INTRODUCCION

/

8 Cancer is a major global health issue, responsible for 16.8% of all deaths worldwide and

9 nearly 23% of deaths from non-communicable diseases. According to the Global Cancer
10 Observatory's 2022 report, around 20 million people were expected to be diagnosed with
: 1 cancer that year, with nearly 10 million losing their lives to the disease.'

:':' Oral cancer is a malignant neoplasm affecting the tissues and structures of the oral cavity.
15 It can originate as a prima{y lesion in the mouth, metastasize from a distant site, or spread
16 from a contiguous area.” Trearment typically involves surgical procedures, with or
B without radiotherapy or chemotherapy.® Dental extractions may be necessary if they are
18 located near a tumor or during pre-radiation screening. Treatment choices depend on
19 various factors, including the tumor type and stage, as well as the patient’s overall health.

20 * Surgical resection is the preferred initial treatment for most patients with oral cancer and

21 often involves complex procedures, such as mandibulectomies, maxillotomies, and neck

22 dissection.>®

23

Ef Patients who undergo radiotherapy after surgery experience changes in bone structure at

:; vascular, cellular, and metabolic levels. Initially, there is increased blood flow to the

;., tissue (hyperemia), but over time, reduced vascularity can occur, potentially leading to

28 osteoradionecrosis.® These treatments result in early and late side effects, with early side

20 effects occurring during radiation therapy and late side effects potentially arising weeks or

30 years after treatment,’

1

32 Oral rehabilitation following radical cancer surgery is a demanding procedure.® Because

33 of changes in bone and soft tissues, dental implants can be placed at different stages:

34 before treatment, immediately after tooth extraction during ablative surgery, or after

::: completing radiotherapy.® It is suggested that the radiation dose in the maxilla be limited

P to assist in dental implant placement.’Radiation dose mapping is a useful tool, as different

:\s sites in the oral cavity receive varying doses of radiation.”® A recent study found that one

30 of the main causes of dental implant loss after radiotherapy was exposure to a radiation
40 dose greater than 50 Gy.** For implants placed before radiotherapy during ablative

41 surgery, the ideal threshold for radiation reduction was found to be greater than 40 Gy.”

42

43 Conducting a study based on various bibliometric indicators can reveal which journals are

4: most effective for article dissemination. Bibliometric studies have examined the most

jb cited articles in dentistry and its specialties, including endodontics, orthodontics,
; veriodontics, and implant dentistry. ‘

48 ' ;

49

50

51

52 : g The resulls are highly relevant for both

53 re«‘.earchors and clinicians, 1demifvmg the most influential institutions and authors and

“ highlighting areas of greatest impact. This facilitates potential collaborations, guides

:? future research, and helps clinicians stay abreast of the latest advancements to improve

;S outcomes in irradiated patients.

58

59

A
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; Thus, the aim of this study was to evaluate the bibliometric characteristics of scientific

6 publications on osseointegration of dental implants in irradiated patients.

7

8 MATERIALS AND METHODS

9

10 Study design

11 A descriptive, retrospective bibliometric study was conducted. The inclusion criteria
2 considered scientific publications in English indexed in Scopus from January 2018 to

13 May 2024, while abstracts, letters to the editor, book reviews, opinions, and symposium

:: reports were excluded.

16

17 Data collection

18 The search began on May 11, 2024, with Scopus as the database of choice, in which the

19 medical terms function (MeSH) of the National Library of Medicine (NLM) was used in

2 conjunction with the Boolean operators "AND", "OR" and "NOT" in order to refine the

2 search, defining the following strategy: TITLE-ABS-KEY ( "Osseointegration” OR

f-’ "biointegration” OR "bone integration” OR "bone-implant integration” OR "bone-to-

;4 implant integration" OR "osteointegration™ OR "ingrowth" OR “"biocompatibility” OR

5 "osteogenesis” OR “resorption” OR "dental implant*" OR “artificial teeth” OR "Oral

2% implantology” ) AND TITLE-ABS-KEY ( "irradiared patients” OR "patients with

'3'7 radiation injuries" OR "patients with radiation damage" OR "radiation-exposed patients”

a8 OR "patients undergoing irradiation” OR "patients receiving radiation therapy" OR

29 "patients in radiation treatment” OR "irradiation-treated patients™ OR "patients receiving

30 irradiated blood components” OR "radiated patients” OR "patients exposed to radiation”

31 OR "patients treated with radiation™ OR "radiation therapy patients” ) AND PUBYEAR >

:i 2017 AND PUBYEAR < 2025.

34 Bibliometric parameters

;; Indicators such as the number of citations, year, author, journal, publications by country,

e journal quartile, type of publication, h-index, CiteScore, and SClmago Journal Rank
38 (SJR) were used. In the same way, thematic maps were used to analyze the collaboration

39 between countries and the co-occurrence of keywords.

40

41 Data analysis

42 The SciVal program (Elsevier) was used to analyze the metadata, which enabled us to

43 obtain the bibliometric data of the scientific publications in .xls files. This information

44 was processed using Mendeley software 1o check for duplicates, and the metadata were

j:, exported to Bibliometrix 3.0 R version 4.2.3 and VOSviewer version 1.6.20 software.

47

pee RESULTS

49

50 Between 2018 and 2024, 25 documents from 18 sources were analyzed, revealing an

51 annual growth rate of -16.73%. The documents had an average age of 3.32 years and

52 received an average of 9.8 citations each, totaling 846 references. The study included 144

33 authors, with an average of 6.2 co-authors per document, and featured one single-authored

34 publication. Additionally, 12% of the collaborations were international. The publications

22 consisted of 20 articles and 5 reviews (Table 1).

:é The study analyzed the scholarly output and citation impact of various institutions from

59 2018 to 2024. Leading the way, Hospital General Universitario Gregorio Marafion in

60
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; Spain produced three publications, averaging 12 views and 20 citations per publication.
6 German institutions such as Berlin Institute of Health, Charité-Universitatsmedizin
7 Berlin, Free University of Berlin, and University of Freiburg each had two publications
3 with 13 views and 10 citations per publication. Santa Catarina Hospital in Brazil stood out
5 with 23.5 views and 37 citations per publication from its two studies. King's College

10 London in the UK and the University of Amsterdam and Vrije Universiteit Amsterdam in
1 the Netherlands each had two publications, with significant citation counts. Amsterdam
12 UMC contributed one publication with 14 views and 17 citations, highlighting a diverse
: 3 and intemationally collaborative research effort (Table 2).

:(5: Among the key authors, Rail Antinez-Conde from Hospital General Universitario
17 Gregorio Maranon in Spain had three publications, averaging 6.7 citations per
18 publication, and an h-index of 4, Brazilian authors Benites Condemn and Anthony Froy
19 from Unisagrado University Center, as well as Camila Lopes Cardoso from Universidade
20 de Sao Paulo, and Marcos Martins Curi from Santa Catarina Hospital, each had two
21 publications with a high citation impact of 18.5 per publication. Max Heiland from
2 Charité-Universitdtsmedizin Berlin had two publications and a remarkable h-index of 39.
_‘“ (Table 3).

4

25

5

qg From 2018 ro 2024, a total of 24 documents were analyzed across various CiteScore
28 quartiles. The majority of the documents (14) were in Q1, with notable peaks in 2021 (5
9 documents) and a consistent output across other vears. In Q2, 6 documents were
30 identified, with 2021 again showing a higher impact with 3 documents. Q3 had 3
31 documents, mostly concentrated in 2020. Finally, Q4 had just one document, published in
32 2023, The overall distribution highlights a focus on high-impact journals, particularly in
3 2021 (Table 4).

34

35

f; The study analyzed the scholarly output and citation impact across various Scopus
18 sources. Clinical Oral Investigation and International Journal of Oral and Maxillofacial
19 Surgery each had three publications, with Clinical Oral Investigation averaging 10
10 citations per publication and an SIR of 0.91. The Intemational Journal of Oral and
41 Maxillofacial Surgery led with 13.7 citations per publication and an SIR of 0.884. Other
42 notable sources include the British Journal of Oral and Maxillofacial Surgery and
a3 Frontiers in Oncology, each with two publications and significant citation counts. Clinica
44 Terapeutica and Clinical Oral Implant Research stood out for their high citations per
bot publication, with Clinica Terapeutica reaching 18 citations and Clinical Oral Implant
:g Research achieving an SJR of 1.691 (Table 5),

1: These maps of international collaboration illustrate a few instances of international
50 contributions, particularly parmerships, including one between the Netherlands and
51 China, Spain and Chile, and the United States and Italy (Figure 1). The collaborative
52 networks presented a clear vision of the world of scientific cooperation amongst
33 countries,

54

3 In Figure 2, a collaborative network was identified as having seven nodes representing
;‘; subjects with terms that were related most frequently within the database with 255
58 keywords. By a detailed survey of the network made out, it could be stated that the first
50 node (blue color) was primarily organized around the term "dental implants”, the second
60
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: node (red color) associated with the term "adult”, whose boundaries extended to "middle
5 aged”, "osteolysis”, "fibula graft”, among others, while in the case of the third node
7 (brown color), the term "head and neck neoplasm® was clustered. The clustered set at the
3 center of the map underlined strong connections of keywords, while the least number of

b] connections of nodes was at the extremes of the map.

10

:i DISCUSSION

:i Over time, various analyses have been conducted, including literature reviews, systematic
5 reviews, and clinical case reports, to examine the interaction or effects of radiation on
16 bone tissue and its relationship with oral lmplantology in cancer patients. However, few
17 studies have addressed the scientific production and impact of publications on this topic.
18 Therefore, the present analysis aimed to quantify the scholarly output on osseointegration
19 of dental implants in irradiated patients from 2018 to 2024.

20

1 This was achieved through a keyword search in the Scopus database, classifying the
33 results by author name, journal, institution, and international collaboration. According to
;: research by Gupta et al.,* the survival rates of dental implants placed in non-irradiated
. s areas were higher (93.9%) compared to those placed in kradiated areas (85.8%).
% Similarly, Toneatti et al. observed a survival rate of 97% after a follow-up period of 37.7
» months.”

28

29

30

3 Martins stands out, with an average of 18.5 citations per
32 publication and an h-index of 17; the Hospital General Universitario Gregorio Maranon of

3 Spain was the institution with the highest number of publications, with an average of 3
articles on the osseointegration of dental implants in irradiated patients. Impact is an

;2 important measure that ranks fournals according to their number of citations and generally
- designates their reputation. Among the journals selected from the top 10 with the highest
18 impact are Clinical Oral Tmplants Research (1.691), Frontiers in Oncology (1.138),
30 Joummal of Clinical Medicine (0.935), Clinical Oral Investigations (0.91), and
0 International Journal of Oral and Maxillofacial Surgery (0.884). Following the same line,
11 we highlight that most of the publications were made in the year 2021, grouping them
12 within the first quartile (Q1) and second quarile (Q2).

3

bod In our analysis, it was observed that collaboration between countries had international
:; contributions, but only en one occasion between the United States and laly, the
9 Netherlands and China, and Spain and Chile, unlike what was found in the study by Yang
e et al.®who analyzed trends in oral cancer, showing that the United States had the highest
19 scholarly output with 35 publications. Similarly, in the work of Singh et al.*’ on trends and
50 current topics in oral cancer research, it was shown that the countries with the highest
51 number of publications were the United States, India, and China, with 465, 279, and 228
52 articles, respectively,”

53

M In our analysis, it was observed that international collaboration occurred, but only in
55 isolated instances, such as between the United States and Italy, the Netherlands and
;g China, and Spain and Chile. This contrasts with the findings of _ who
58 analyzed wends in oral cancer and found that the United States had the highest number of
50 documents with 35 publications. Similarly, SHREIR®ERIE reported that the countries with
50

Page 5 of 16

Tesis publicada con autorizacion del autor
No olvide citar esta tesis




UNIVERSIDAD

CIENTIFICA

3

'; the highest number of publications in oral cancer research were the United States, India,
6 and China, with 465, 279, and 228 articles, respectively. The limited intemarional
7 collaboration in our study period could be attributed to several factors, including the
g specialized nature of research on osseointegration in irradiated patients, which may
9 require specific expertise and resources that are not widely available. Additionally,
10 geopalitical and economic barriers, as well as differences in research priorities and
:" funding availability, may have hindered broader international cooperation,**"’

13 One of the topics of greatest interest for researchers in the development of bibliometric
19 studies on oral cancer was the risk factors and composition of the microbiota, which could
5 lead to oral Il carcinoma. ™ Th i journal in the field of
16 squamons cell carcinoma. e most important journal in the field o

17 research was “Oral Oncology”, with 10 publications and 428 citations, making it the most
18 roductive scientific journal." On the other hand, in the research conducted by THIECEN
19 the journals with the highest number of publications of articles related to the use of
20 radiotherapy in cancer were “The Intemational Joumnal of Radiation Oncoelogy, Biclogy,
21 and Physics” with 42 articles, followed by the “Joumal for Immunotherapy of Cancer and
:: _*; Frontiers in Oncology” with 39 and 35 articles, respectively.

‘:; According to the bibliometric study by ISR on mucosal lesions caused by cancer
;b therapies, the most productive institutions were based in the USA, with the University of
57 Adelaide, the University of Texas, and the Memorial Sloan Kettering Cancer Center
28 leading in research output. Similarly, ESCOIEERER found that the University of California
29 had the highest number of publications, averaging seven articles with 2,827 citations,
30 followed by the American Cancer Society, which published five articles with 32,982
il citations

32

33

34

35

36

37

38

39

40

41

42

43 During the research, certain limitations were discovered; it is worth mentioning that a
4 bibliometric study will depend on the availability of the articles retrieved using the search
45 strategy; for this reason, we must first consider that the data collection was based on
j(; Scopus; therefore, future research could include bibliographic citations from the Embase,
48 Medline, and Web of Science databases. Second, designing a search strategy to
19 distinguish relevant from irrelevant publications was highly complex. Third, there was a
50 linguistic bias because the search was limited to articles published in English related to
51 osseointegration, implants and periodontics.®™® Finally, the automatic software
52 algorithms may introduce bias because not all publications could be exported to SciVal
;: due to metadata incompatibility.

Zg CONCLUSION

Z; The growing number of published articles pointed to an evident rise in interest in
50 identifying the most prolific and cited countries, institutions, journals, and authors. Our
&0
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; analysis revealed Germany and Brazil produced the highest number of publications, with

6 Brazilian authors exhibiting the maximum impact of citation. Notably, Antinez-Conde

7 Raul from Spain was the biggest contributor. Such findings can be very helpful to

8 clinicians and researchers to improve treatment modalities and prognoses for irradiated

9 patients for whom dental implants may be useful. Being aware of wends and key

10 contributors enables clinicians to maintain current on advancements and promote

:1 collaborative efforts favorable for patient care.
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Table 1: Main information

Description Total

- B - Y o

10 Period 2018:2024

12 Sources 18
Documents 25
15 Annual Growth % -16.73
16 Document Average Age 3.32
Average citations per doc 9.8
19 References 846

21 Author’s Keywords 89

24 Authors 144
25 Authors of single-authored docs 1

28 Single-authored docs 1
29 Co-Authors per Doc 6.2
International co-authorships % 12

33 Article 20
34 Review 5
35 , _—
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Table 2: Top 10 lnstitutions by Schalarly Ourpat

lostition Couuntry Scholacdy Owput Views per Publication  Catation Count_

Hospltal Goneral Unbversitarie Gregarso Marahon Spain 3 12 20
1 Borlin Instnune of Health, Getmany 2 13 10

T Chante, Universitatsmedirin Berlin Germany

"~
w

10

Free Unsversity of Berfin Germany

"

Sanra Catarina Hosplal Beazil

~
~
w
o
w

1

15 King's College London Unated Kingdom 2 1 23
28 University of Amsterdam Netherlaods 2 13 23
3 University of Freiburg Germany 2 1 10
Vitje Univeesatse Amsivrdam, Notherlads 2 13 25

2% Amterdam UMC Netheglands 1 14 17
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Table 3: Top 10 aurhors by acadenmic satpat

4

i Scholarly  Citations per
Author Affiliation Country Outpet Pablication Hendex

1| Anttnez-LConde, Rail Hospatal General Universstario Grogono Maraikoa Spain k a? 4

n Benates Condemnn and Anthony Froy Unisagrado University Center, Braal 2 185 3

3 Candoso, Camila Lopes Universidacde de S0 Paule, Brall Branl

o
®
u

n

"= Cun, Marcos Martoss, Santa Catartna Haspial Brazl 2 185 | &
Helland, Max Charttd, Universiidtsmedizin Berlin Cormany 2 5 19
Nahles, Susaew Chante, Universititsmedizom Berlin Germmany 2 5 16

Nivarro Codllar, Tgnacio Hospiial General Upiversitano Gregorio Maraion Spailn 2 7 7
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é Table 4: Publications by CiteScore quartile

CiteScore guartile Overall 2010 2019 2020 2021

n Qi 14 ] 1 2 5 i i i
5 Q b 0 | 0 ) ) I 0
18 Q 3 0 1 0 2 o 0 i

i o 1 0 0 0 Q 0 1 0

< Toead 24 k| 3

10 2 ] I

Page 12 of 18

6 Table 5: Top-10 Scepus sources by academic output

8 Scholarly Citabons per
. Scopes Source Quipet _Pablication SIR 22

11 Clintcal Oral Investigation 3 1« 0.91 6.1
Intermational Jousmal of Oral sed Maxillofacial Sargery 3 17 0004 5
14 Baitish Journal of Oval and Maxiflofacial Surgery 2 9 0553 28
14 Froeaiers in Oncology 2 85 1.138 52
Is Jowrnal of Clinical Medicios 2 5 0.935 G4
Clinica Tesapeutica 1 18 .40 a3
=4 Clinteal Oral lmplant Ressarch 1 ] 1641 7.3
23 Froediers in Dentistry 1 1 0,268 1.5
k Tutermacional Jourmal of Prosthodostics and Restarative Dentistry | 0 - 01

o Tournal of Biological Regulwors and Homeostaty: Agents 1 4 0.285 EA
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Figure 1: Country Collaboration Map
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Que, de acuerdo con la normativa vigente de la Umiversidad Cientifica del Sur, en uso de las
atmbuciones confendas al Decano Academico de Carrera.

SE RESUELVE:

ART. 1°: APROBAR E INSCRIBIR el Proyvecto de Tesis fitulado:
“OSTEOINTEGRACION DE IMPLANTES DENTALES EN PACIENTES
IRRADIADOS: ESTUDIO BIBLIOMETRICO™ de la CD. MONTOYA
MERCADO, JEAN PAUL: GARCIA HERENCIA, ROSABELLE con re@stro: N°
POS-84-2024-00624 v establecer la vigencia de aprobacién de este documento de dieciocho
(18) meses (hasta el 19 de septiembre del 2026). peniodo en el que puede dezarrollarse el proyecto
de investigacion.

ART. 2°: NOMBRAR Asesor del trabajo de tesis sefialado, al Dr. Esp. FRANK ROGER
MAYTA TOVALINO.
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Osseointegration of Dental Implants in Irradiated Patients:
A Bibliometric Study
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tosmel Pacheco-Mendoza®, Frank Mayta-Tovaling®

Recewved on. 14 February 2025; Accepded on; 13 March 2025; Published on; 28 April 2025

ABSTRACT

Background: To analyze the osseointegeation of dental implants in leradisted patients through » bibllometric study.

Materials and methods: A descriptive and retrospective bibliometric study was conducted, focusing on English-anguage soentific publications
indexsd in Scopus from January 2018 to May 2004, To maintain quaiity and rdevance. the study excludad abstracts, letters 10 the editor, book
reviews, opinions, and symposium feports. The search, conducted on May 11, 2024, utieed the MeSH terms from the National Library of
Medicne along with Boolean operators to refine the search. Relevant indicators such as ctation count, publications by country, year, author,
journal quartile, and mone wens sxamined. The dats were analyzed using SCVil Mendeley, Biblometrix, and VOSulewsr softwars.

Resutts: The resaarch identified 25 relevant papers, with an annual growth rate of 16.73% The avwerage number of Ctations per paper was 0.8,
with a total of B46 references and 144 authors. Gesman mstititions led in sclonsific production, with the highest impact seen at Hospital Santa
Cataring of Brazil Sraadian authors showed the highest citation impact, whvle Haland Max attained tha highest h-adex, Most publications warme

within the first (Q1, 0 = 14) and second (Q2, n = 6] quartiles, with 2021 standing out as the year with the higl

impact. Collab maps

highlightad international cooperatian between several countries such as the USA, Spain, China, and Chile,

Conchusion: The study pe
Key trends and collaborations in the fisdd.

Clinical significance: This study underscores the clinical importance of osseaintegration of dental implants In p:
dlath Achin ghts Into trends and collaborative networks, enhances our under
and patient cutcomes, and guide future sesearch. Ultimatedy, this advances the field of dental implantology for

r therapy. By p 9

4

npe
irmadated patients.

3 comprebensive iblometnic analysis of csssaintegration of dental implants in irfadiated patients, highliging

who have undergone
% which can

g of thosa pa

Keywords: Dental implant, Ossecintegration, Radiated patients, Radiation theeapy
The Jowna! of Comtemporary Dental Praceice [2025): 10.5005/jp-jourmais-10024-3823

INTRODUCTION

Cancer s a majar global health Issue, responsible for 16,8%
of all deaths woridwide and nearly 23% of deaths from non-
communicable diseases. According to the Global Cancer
Observatony’s 2022 report, around 20 millon poople wore oxpocted
1o be dagnosed with cancer that year, with naarly 10 milkon losing
their lives to the disease.’

Oval cancer is a malignant neoplasm affecting the tissues and
structures of the oral cavity. it canoriginato a4 a primary lasion in the
mouth, metastastze from a distant site, or spread from a contiguous
area.’ Traatment typically involves surgical procedures, with of
without radiotherapy or chemotherapy.” Dontal extractions may bo
necessary If located naar a tumoe or during pee-radiation scraering
Treatment choices depend on various factors, including the tumor
type and stage and the patient’s overall health.* Surgical resection
is the preferred initlal treatment for most patients with oral cancer
and often Involves complex procadures, such as mandibulectomdes,
maxiotomies, and neck dissection,**

Patients who undergo radlotherapy after surgery expeanence
changes In boae structure at vascular, celiular, and metabolic levets.
nitially, there Is Increased blood flow 1o the tissue Myperemial,
but over time, reduced vascularity can occur, potentially leading
to osteoradionecrosis.” Thesa treatments result in early and late
side effects, with carly side effects occurring during radiation

3] f"whm:n @5@&(5 Thes articke by distribsted wnder the derms of the Creatve C

“HDepartment of Oral implantology, School of Dentistry, Univarsidad
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therapy and late side affects potentially arlsing weeks or years
after reatment.”

Oral rehabllitation following radical cancer surgery Is a
demanding procedura.” Because of changes in bone and soft tissues,
dental implants can be placed at different stages: before treatment,
immediatedy after tooth extraction during ablative surgery, o after
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x License (htgpudoraativecommons.
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completing radiotherapy.” It Is suggested that the radlation dose
In the maxita be lieited to assist In dental implant placement ®
Radiaton dose mapping I$ a useful tool as different sites In the oral
cavity recalva varying doses of radlation.'® A racent study found that
one of the main causes of dental Implant loss after radlotherapy was
@xposure to a radlation dose groater than 50Gy." For implants placed
before radiotherapy dunng ablative surgery, the ideal threshold for
radiation reduction was found 10 be greater than 40 Gy

Conducting a study based on various biblicemetric Indicators can
reveal which journals are most effective for article dissemination
fibllometric studies have examined the most cited articles In
dentistry and Its speclalties, Including endodontics, orthodontics,
periodontics, and Implant dentistry.” Hence, the Increasing
number of patients requiring dental implants after radiation
therapy serves as the basts for this study. Radiation therapy may
negatively affect the ossecintegration of implants and compromise
thelr long-term success. With this study, the existing iterature
will be critically analyzed to [dentify patterns tronds and crucial
collaborations in the fiekd, resulting In better treatment outcomes
and strateghes for iradiated patients. The results are highly relevant
for both researchers and cliniclans, identifying the most influential
Institutions and authors and highlighting areas of greatest iImpact.
This facilitates potential collaborations, guides future research, and
hedps cliniclans stay abreast of the latest advancements to improve
outcomes In irradisted pationts.

Thus, the alm of this study was to evaluate the biblliometric
characteristics of sclentific publications on osseolntegration of
dental enplants In irradlated patients.

Mareriars anpo MeTHoDS

Study Design

A descriptive, retrospective bibliometric study was conducted.
The Inclusion critesta considered scientific publications in English
Indexed In Scopus from January 2018 to May 2024, while abstracts,
lettars to the aditor, book reviews, optnions, and symposium reports
were exduded

Data Collection

The search began on May 11, 2024, with Scopus as the database
of cholce, In which the medical terms function (MeSH) of the
National Library of Medicine (NLM) was used In conjunction
with the Boolean oparators “AND,” "OR.* and *NOT* in ordar to
refine the search, defining the following strategy: TITLE-ABS-KEY
("Ossecintegration” OR "blointegration” OR *bane Integration”
OF “bone-implant Integration” OR “bone-to-fmplant Integration”
OR “ostecintagration” OR “Ingrowth” OR “blocompatibility” OR
‘osteogonasis® OR *resorption® OR “dental Implant” OR “artificial
teeth” OR "Oral implantology™) AND TITLE-ABS-KEY (“Irradiated
patients® OR "patients with radiation injuries” OR "patients with
radlation damage® OR “radlation-exposed patients™ OR “patients
undergoing Irradlation” OR “patients receiving radiation therapy”
OR *patients In radlation treatment® OR *lrradiation-treated
patients” OR “patients recelving Irradiated blood components®
OR “radiated patients” OR “patients exposed to radiation” OR
“patiants troated with radiation® OR *radistion tharapy patients®)
AND PUBYEAR > 2017 AND PUBYEAR < 2025

Bibliometric Parameters

Indicators such as the number of dtations, year, author, jounal,
publications by country, journal quarttie, type of publication,

218 The journal of Contemporary Desmtal Practice, Velume J€ lssue 2 [Febeusy 2025)

Table 1: Main information

Descripbon Total
Period 2010:2024
Sources 18
Documents 25
Annual growtha -16.73
Document average age 33
Average citations per doc 98
Refarences 846
Author's keywords 99
Authors 144
Authors of sngle-authored docs !
Single-authored docs 1
Co-authors per doc 6.2
International co-authorships™ 12
Article 20
Review S

h-Index, CiteScore, and SCimago Journal Rank (SJR) were used, In
the same way, thomatic maps wore used 10 analyze the collabaration
between countries and the co-occurrence of keywords

Data Analysis

Tha Scival program {Elsevior) was used to analyze the metadata,
which enabled us to obtain the bibliometric data of the scientific
publications In s Rles This information was processed using
Mendeley software to check for duplicates, and the meatadata were
exported to Bibliometrix 3.0 Rversion 4.2.3 and VOSviewer version
1.6.20 software

ResuLts

Botwoon 2018 and 2024, 25 documents from 18 Sources were
analyzed, revealing an annual growth rate of -16.73%. The
documents had an average age of 3.32 years and recelved
an average of 9.8 citations each, totaling 846 references, The
study Included 144 authors, with an average of 6.2 co-authors
per document, and featured one single-suthored publication
Additionally, 12% of the collaborations were International. The
publications consisted of 20 articles and five reviews (Table 1)

The study analyzed the schalady output and citation Impact of
varlous Institutions from 2018 to 2024. Leading the way, Hospital
General Unlversitario Gregoro Maraddn In Spain produced theee
publications, averaging 12 views and 20 atations per publication
Germnan Institutions such as the Berin Institute of Health, Chartté-
Universitatsmedizin Borlin, Freo University of Berlin, and the
University of Frelburg each had two publications with 13 views
and 10 clitations per publication. Santa Catanina Hospital in Brazll
stood out with 23.5 views and 37 citations per publication from its
two studles, King's College London In the UK and the University of
Amstordam and Vijo Universitelt Amsterdam in the Netherlands
each had two publications, with significant citation counts
Amsterdam UMC contributed one publication with 14 views and
17 ctations, highlighting a diverse and Intemationally collaborative
research effort (Table 2).

Amonyg the key authors, Radi Antunez-Conda from Hospital
General Universitario Gregorio Maranon In Spain had three
publications, averaging 6.7 citations per publication, and an

™
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Table 2: Top 10 institutions by scholarly output

Institution

Hospital General Universitano Gregorio Masaidn

Berlin Institute of Haalth, Germany
Charita, Universititsmedizin Berlin Germany
Free Undversity of Berlin Germany
Santa Catacing Hospital Brast

King's Callege London

University of Amsterdam Netherlands
Urvversity of Freiburg Germany

Vrije Universitit Amaterdam, Netherfands
Amsterdam UM Nethertands

Tabde 3: Top 10 authors by academic cutput

United Kingdom

7 13 10
2 13 10
2 13 10
2 35 7
b " 23
2 13 25
2 13 10
2 13 25
1 14 17

Schalerly Ctations pes

Author AMliations Country output publicotion  h-ndex
Antiinez-Conde, Rl H&sﬁial Genesal Universitario Gregorio Marafién Spu'n‘ 3 ey '
Berates Condemn and Anthony froy  Unisagrado Uniwersty Center, Beazil 2 s 3
Cardoso, Camila Lopes Universidade da S3o Paulo, Brazd Brazil 2 185 15
Cun, Marcos Marts Santa Catarina Hospital Brazil 3 185 17
Heiland, Max Charité, Universititsmedizin Berlin Gearmatyy 2 5 39
Nahles, Susanne Charité, Unlversitatsmedizin Berfin Germany 2 5 16
Navarro Cuéllar, Ignacio Hospital General Universitario Gregorio Marafién  Spain 2 7 7
Navame-Cubllar, Cartos Hospital General Universitario Geagario Marafién  Spain 2 7 10
Nelson, Katja University of Freiburg Garmarny 2 5 29
Predssner, Saskia Charité, Universitatsmedizin Beslin Garmarny 2 5 L)

Tabde 4: Publcations by CiteScore quartile

CiteScore

quarthe  Owerall 2018 2019 2000 2021 2022 2023 2024
o 14 3 1 2 5 1 1 1
Ls)] ) 0 ' 0 1 ! 1 0
@ 3 0 1 o 2 0 0 0
] 1 0 0 0 0 0 1 0
Total 24 3 E] 2 10 2 3 1

h-index of 4. Brazflan authors Benites Condemn and Anthony
Froy from Unisagrado University Center, as well as Camils Lopes
Cardoso from Universidade de S3o Paulo, andd Marcos Marting Curl
from Santa Catarina Hospital, each had two publications with a high
citation impact of 18.5 per publication. Max Hedland from Charité-
Univessitatsmedizin Berlin had two publications and a remarkable
hindex of 30 (Table 3),

From 2018 to 2024, a total of 24 documents were analyzed
across varfous CiteScare quartiles. The majority of the documents
(14) were In Q1, with notable peaks In 2021 (five documents) and
a consistent cutput across other years. in Q2, six documents were
Identified, with 2021 again showing a higher tmpact with three
documents. Q3 had three documents, mostly concentrated in 2020
Finally, Q4 had just one document, published in 2023 The overall
distribution highiights a focus on high-mpact Journals, particularly
In 2021 (Tablo 4},

The study analyzed the scholarly output and citation Impact
across vanous Scopus sources. Clinical Oral Investigation and

The soarnal of Contempanary Dental Peactice, Volume 26 Baue 2 (February 2025)

International Journal of Oral and Maxilicfacial Surgery each had
three publications, with Clinical Oral Investigation averaging 10
cltations per publication and an SJR of 0.91. The international
Journal of Oral and Maxiliofacial Surgery led with 13,7 citations
per publication and an 58 of 0.884, Other notable sources Include
the British Journal of Oral and MaxBofaclal Surgery and Frontiers
In Oncology, each with two publications and significant citation
counts. Clinka Terapeutica and Clinical Oral Implant Research stood
out far thelr high citations per publication, with Clinica Terapeutica
reaching 18 citations and Clinlcal Oral implant Research achleving
an SJR of 1.691 (Table 5).

These maps of Intemational collaboration Wlustrate a few
Instances of international contributions, particularly partnerships,
Including one between the Netherdands and China, Spain, and Chile,
and the United 5tates and Italy (Fig. 1). The coliaborative networks
presented a clear vision of the world of sclentific cooparation
amongst countries,

n Fg. 2,2 collaborative notwork was dentified as having soven
nodes representing subjects with terms that were redated most
frequently within the database with 255 keywords. By a detalled
survey of the network made, It could be stated that the first node
(blue color) was primarily crganized around the term “dental
Implants,” the second node (red color) was assoctated with the term
“aduit,” whose boundaries extended to “middle-aged,” “osteolysls,”
“fibuls graft,” among othars, while In the case of the third node
(orown color), the term “head and neck neoplasm” was clustered
The clustered 56t at the contor of the map underlined strong
connections of keywords, while the least number of connections
of nodes was at the extremes of the map.
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Table 5: Top 10 Scopus sources by academic output

Scopus Source Scholarly outpur  Grations per putdication SR 2022  GireScove 2022
Cimical Oral Investigation 3 10 on 63
Intermnational Journal of Ora and Maxilofacid Surgery 3 137 0884 5
British Jourral of Oral and Maxilofadial Surgery 2 9 0553 8
Frontiers in Oncology 2 85 1.138 5.2
Joumad of Clirdcal Medicine 2 S 0935 54
Cliroca Terapeutica 1 1] 0.408 13
Ciracal Oral Implant Reseanch 1 8 1601 73
Frontiers in Dentistry 1 1 0.208 15
Intemational Journal of Prosthodontics and Restorative Dentistry 1 (] o
K 0.285 A

Journal of otogical Regulators and Homeostatic Agents |
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Discussion

Qver time, various analyses have been conducted, Including
literature reviews, systematic reviews, and clinical case reports, to
examine the Interaction or effects of radlation on bone tssue and
Its relatonship with oral iImplantology In cancer patients. However,
faw studies have addrassed the sclentific production and Impact
of publications on this topic, Therefore, the prasent analysis aimed
to quantify the scholarly output on osseointegration of dental
Implants In irradiated patients from 2018 to 2024

This was achieved through a keyword search In the Scopus
database, classifying the results by author name, Journal, institution,
and International coliaboration

According to resoarch by Gupta ot al™ the survival rates of
dental mpiants placed in non-irradiated areas were higher (93.9%)
compared 1o those placed In Irradiated aroas (85.8%), Similarly,
Toneatt! et al"* observed a survival rate of 97% after a follow-up
poriod of 37.7 months.

Qur study highlightad the high sclentific production of both
German authors and Institutions, without leaving aside the
contribution made by authors from Brazdl, of which the researcher
Curl Marcos Martins stands out, with an average of 18.5 cltations per
publication and an h-Indax of 17; the Hospital General Undversitario
Gregorio Marantn of Spain was the Institution with the highest
number of publications, with an average of three artices on the
ossecintegration of dental Implants In Iradiated patients. Impactis
animportant measwure that ranks Journads according to their number
of cltations and generally designates thelr reputation. Among
the journals selected from the top 10 with the highest Impact are
Clindcad Oral Implants Research{1.691), Frontiers in Oncology (1,138},
Joumal of Ciinical Medicine (0.935), Clinical Oral investigations (0.91),
and international Journal of Oral and Maxiliofacial Surgery (0.884).
Following the same line, we highlight that most of the publications
were made In the year 2021, grouping them within the first quartde
Q1) and second quartile {Q2).

In our analysls, It was observed that collaboration between
countries had International contributions, but only on one occasion
between the United States and Italy, the Nethedands and China, and
Spain and Chile, unlike what was found in the study by Yang etal*
who analyzed trends In oral cancer, showing that the United States
had the highest scholarly output with 35 publications, Similarly, In
the work of Singh et al.” on trends and curvent topics In oral cancer
resaarch, It was shown that the countries with the highest number
of pubBications were the United States, India, and China, with 445,
279, and 228 articles, respectively.”

nouranalysts, it was observed that Intemational collaboration
occurred, but only Inlsolated Instances, such as between the United
States and Italy, the Netherlands and China, and Spain and Chile
This contrasts with the findings of Yang et al.'® who analyzed
trends In oral cancer and found that the United States had the
highest number of documents with 35 publications, SimMarly,
singh et 21" reported that the countries with the highest number
of publications In oral cancer research were the United States, indla,
and China, with 465, 279, and 228 articles, respectivedy. The imited
International callaboration In our study penod could be attributed
to several factors, including the specialized nature of research on
osseocintegration in irraciated patients, which may require spectfic
expertise and resources that are not widely avallable, Additionally,
geopoiitical and economic barriers, as well as differences In research
priorities and funding avallability, may have hindered broader
Internaticnal cooperation.*
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One of the topics of greatest interest for researchers In the
development of bibllometric studies on oral cancer was the risk
factors and compaosition of the microblota, which could lead to oral
squamous coll carcinoma,' ' The mast important journal In the
field of research was “Oral Oncology”, with 10 publications and 428
citations, making It the most productive sclentifc joumal ™ On the
other hand, in the research conducted by Liu et al., ™ the journals
with the highest number of publications of articles related to the
use of radiotherapy In cancer were “The International Journal of
Radiation Oncology, Blology, and Physics” with 42 articles, followed
by the “Journal for Immunotherapy of Cancer and Frontiers in
Oncology” with 39 and 35 artiches, respectively.

According 1o the bibllometric study by Qs et 312" on mucasal
fesions caused by cancer theraples, the most productive institutions
weare based In the USA, with the Undversity of Adelalde, the Unilversity
of Texas, and the Memorlal Sioan Kettering Cancer Center leading in
research output Simifarly, Escoto et al > found that the Unlversity
of Caltfornda had the highest number of publications, averaging
seven articles with 2,827 citations, followed by the American Cancer
Soclety, which published five articies with 32,982 citations.

The strength of the present one lles In offering a full and
quantitative view of the process of osseointegration of dental
Implants amang Irradiatad patients. This study almed at keoping
track of key trends In the field, collaboration among countries, and
the evolution of research in this topic via bibllometric methodology
and leading tools such as SciVal, Mendeley, Bibliometrix, and
VOSviewor ** Additionally, the selectian of articles Indexed In the
Scopus indexing standard assures a decent quality and relevancy
of articles Included, providing a sound basis for future research
Investigations and extending thelr search Into other databases.

During the research, certain imitations were discovered; It Is
worth mentioning that a bibllometric study will depend on the
avallabiity of the articles retrfeved using the search strategy; for this
reason, we must first consider that the data collection was based
on Scopus; therefore, future research could Include bibliographic
cltations from the Embase, Medine, and Web of Sclence databases,
Second, designing a search strategy to distinguish relevant from
rrelevant publications was highly complex. Third, there was &
Inguistic bias because the search was limited to articles published in
English refated to osseolntegration, implants, and perladontics * 4=
Finally, the automati software algorithms may Introduce blas
because not all publications could be exported to Saval due to
metadata Incompatibility

ConcLusion

The growing rumber of published articles pointed to an evident
rise In nterest in identifying the most prolific and cited countries,
Institutions, journals, and authors. Our analysis revealed Germary and
Brazll produced the highest number of publications, with Brazilian
authors exhibiting the maximum impact of citation. Notably, Antunez -
Conde Radl from Spain was the biggest contributor. Such findings can
be very helpful 1o clinddians and researchers In Improving treatment
modalites and prognasés for imadiated patients for whom denta
Implants may be useful Being aware of trends and key contributors
enables diniclans to maintain current advancernents and promote
coliaborative efforts favorable for pathent care.
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