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Abstract

Background/objective Cervical cancer is the major cause of cancer-related mortalities in women globally. It constitutes
one of the life-threatening conditions for women in developing countries. The popularization of cervical cancer screening
and the improvement of treatment levels has caused the mortality rate of cervical cancer to decrease gradually, but pelvic
floor dysfunction before and after cervical cancer treatment has become prominent and attracted more and more attention.
Bibliometric analysis has been carried out in this research. The main goal of this research is to provide a comprehensive
insight into the knowledge structure and global research hotspots about pelvic floor dysfunction in cervical cancer.
Methods Literature related to cervical cancer and pelvic floor dysfunction as of May 2023 was searched on the Web of
Science Core Collection (WOSCC). The visualization and bibliometric analyses of the number and contents of publications
were performed to analyze the temporal trends, spatial distribution, collaborative networks, influential references, keyword
co-occurrence, and clustering.

Results There were 870 publications from 74 countries or regions, with the U.S. publications in a leading position. Since
2020, the number of publications has rapidly increased with the emphasis on the quality of life of cervical cancer patients.
Although pelvic floor dysfunction in cervical cancer mainly occurs in developing countries, developed countries have made
great contributions to this disease. However, in developing countries such as China and India, the quality of publications
needs to be improved. In this field, the studies focused on the sexual dysfunction or urinary incontinence of cervical cancer
patients, and the most cited papers discussed the effect of cervical cancer treatment on the sexual activities of females. The
frontier keywords were represented by pelvic radiotherapy and risk factors.

Conclusion This study provides an objective and comprehensive analysis of the literature available on pelvic floor dysfunc-
tion in cervical cancer and identifies future trends and current hotspots. It can provide a valuable reference for researchers
in this field.
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Introduction

Cervical cancer is one of the most common malignan-
cies of the reproductive system in females and the lead-
ing cause of cancer-related mortality in women globally
(Rahangdale et al. 2022). According to global epidemio-
logical data, cervical cancer is the fourth most common
malignancy that threatens the health of females after breast
cancer, lung cancer, and colorectal cancer (Siegel et al.
2023). Human papillomavirus (HPV) has been established
as a required element in the formation of cervical cancer
(Goodman 2015). The majority of cervical cancer cases
can be avoided by vaccinating against the human papil-
lomavirus (HPV) (primary prevention), screening for and
treating precancerous lesions caused by HPV infections
(secondary prevention), and it can be controlled if treated
early (tertiary prevention) (Alfaro et al. 2021). The HPV
vaccine has been proven to reduce cervical cancer by
70-90% worldwide (Qu et al. 2023). Although the inci-
dence and mortality of cervical cancer have decreased year
by year with the popularization of cervical cancer screen-
ing in recent years, it is still a serious health problem and
a major public health issue, especially in middle and low-
income countries (Boon et al. 2913). It is estimated that
there are 604,127 newly-onset cases of cervical cancer
every year, 88% of which occur in middle and low-income
countries. Besides that, nine out of ten cervical cancer
mortalities occur in developing countries (Lintao et al.
2022; Singh et al. 2023).

The treatment procedures employed in the manage-
ment of cervical cancer have changed greatly. Presently,
the treatment methods for cervical cancer mainly include
surgery, radiotherapy, chemotherapy, and combination
therapy (Moss et al. 2023; Koh et al. 2019; Gupta et al.
2018; Raspagliesi and Bogani 2019). However, regardless
of the treatment method, many patients experience varying
degrees of pelvic floor dysfunction after treatment (Wenzel
et al. 2022; Zietek-Strobl et al. 2020; Manea et al. 2018).
As a complication, pelvic floor dysfunction has greatly
limited the therapeutic value of existing treatment methods
in patients with cervical cancer (Wit and Horenblas 2014;
Nagell et al. 1974).

At present, bibliometric analysis has become a widely
used quantitative method to evaluate the quality and influ-
ence of academic research results (Brandt et al. 2019). By
combining mathematics and statistics and assessing the
unique parameters of published literature (such as key-
word, author, country, etc.), the status quo, topics, and
trends of scientific research can be described quantitatively
(Sholklapper et al. 2023). Using this method, a scientific
technique is provided for understanding trends in vari-
ous fields and ranking academic individuals and groups.
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It also promotes cooperation and exchanges among aca-
demic circles, promoting the development and progress of
disciplines. In addition, by analyzing bibliometric data and
trends, future research directions and development trends
can be predicted in the academic field, providing valuable
references for decision-makers in academia and related
fields (Rossello et al. 2022). However, there are no specific
bibliometric studies in the field of pelvic floor dysfunction
in individuals with cervical cancer. Therefore, this study
aimed to collect and analyze all literature related to pelvic
floor dysfunction in cervical cancer as of May 13, 2023, to
evaluate the current status of this field and provide direc-
tions and suggestions for future research. In this study,
pelvic floor dysfunction in cervical cancer was studied
systematically to determine the current research focus,
trends, and hotspots. The data acquired in this research
offers valuable recommendations for future studies, which
will help to fully understand the current status of this field.
Moreover, the recommendations proposed in this study
can serve as a scientific guide and provide support for
academic research endeavors in this field.

Methods
Data source and search strategy

The literature related to cervical cancer and pelvic floor dys-
function was searched in the Web of Science core database
(WOSCC), which covers comprehensive multidisciplinary
academic information resources and a vast range of the most
influential core academic journals in different research areas.
It is the most common bibliometric database (Zhou et al.
2023; Kumar et al. 2023). The download and literature
search of all data were completed on May 13, 2023, to avoid
the potential bias from frequently updating the database. The
search strategy was shown in Table 1.

Data selection

The publications included in this research were related to
cervical cancer and pelvic floor dysfunction, excluding
Proceeding Papers, Meeting Abstract, Editorial Material,
Book Chapters, Early Access, Letters, Correction and Note,
and non-English literature. The two authors independently
searched relevant literature in the WOSCC database and
downloaded the TXT format (title, article citations, key-
words, author information, abstract, countries or regions
published and references, etc.). In case of divergence, help
from a third researcher was required. The literature search
process is illustrated in Fig. 1.
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Table 1 Search strategy

Fig.1 Framework flowchart.
The figure reveals detailed
selection criteria of publications
related to pelvic floor dysfunc-
tion of cervical cancer and the
steps of bibliometric analysis in
the WOSCC database

#1
#2

#3

“cervical cancer” OR “Uterine Cervical Neoplasms” OR “cervical carcinoma”

incontinence OR “urinary incontinence” OR “urinary incontinence, stress”
OR “urinary incontinence, urge” OR “mixed urinary incontinence” OR “pel-
vic organ prolapse” OR “genital prolapse” OR “uterine prolapse” OR “cervi-
cal prolapse” OR “urogenital prolapse” OR “vaginal prolapse” OR “vaginal
apex prolapse” OR “vaginal vault prolapse” OR “utero-vaginal prolapse”
OR “anterior vaginal wall prolapse” OR “posterior wall prolapse” OR “pos-
terior vaginal wall prolapse” OR rectocele OR proctocele* OR cystocele OR
“urinary bladder prolapse” OR enterocele OR “fecal incontinence” OR “anal
incontinence” OR “bowel incontinence” OR “sexual dysfunction, physi-
ological” OR “physiological sexual dysfunction*” OR “sexual dysfunction*”
OR “sexual disorder*” OR dyspareunia OR “pelvic pain” OR “urinary reten-
tion” OR “urinary bladder diseases” OR “urinary bladder, neurogenic” OR
“urinary bladder” OR “urinary bladder, overactive” OR “overactive bladder”
OR “overactive detrusor” OR “overactive bladder syndrome” OR “urinary
bladder, neurogenic” OR “neurogenic bladder” OR “bladder dysfunction”
OR “diurnal enuresis” OR “nocturnal enuresis” OR “lower urinary tract
symptoms” OR “lower urinary tract dysfunction” OR “lower urinary tract
abnormalities” OR “pelvic floor” OR “pelvic floor disorders” OR “pelvic
floor disorder*” OR “pelvic floor disease*”” OR “pelvic floor dysfunction*”

#1 AND #2

870 refined by document type

Web of Science Core Collection(WOSCC)

Searching through terms

Initial Search:
973 documents retrieved

> Excluded due to language

(n=40)

Screened:
933 refined by Language
Excluded due to document
> type
(n=63)
—> VOSviewer (1.6.18)

Dol > CiteSpace 5.8.R3

————»  https://bibliometric.com

e R (4.2.0)
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Bibliometrics and visualization analysis

All valid data were converted to TXT format and then
imported into the analysis software. The analysis was
performed using CiteSpace (5.8.R3), bibliometric online
analysis platforms (http://bibliometric.com/), VOSviewer
(1.6.18), and R (4.2.0). Software such as CiteSpace and
VOSviewer have become widely used tools in bibliomet-
ric analysis (Eck and Waltman 2010; Dervis 2019; Chen
2020). The quality of the included literature was evaluated,
and the analysis of the countries, authors, institutions, ref-
erences, journals, keywords, etc. were performed, with the
visualization results generated subsequently. In addition, the
analysis of the strongest citation bursts based on keywords
was conducted, which could help to understand the trend of
the changes in the research hotspots over time (Song et al.
2001).

Results
Overall situation of publications

As of May 13, 2023, overall 870 papers were finally included
in the bibliometric analysis by reading the titles, abstracts,
and full texts. All literature was published in English from
1983 to 2023. The collected literature was of good quality,
and only a small number of them lacked keywords (Fig. 2A).
The collected publications were from 370 journals, 4,276
authors, and a total of 23,383 references. Publications from
international cooperation accounted for about 13.45%. The
overall characteristics of the collected literature are shown
in Fig. 2B.

Number of publications and distribution
of publication years

The number of papers published is an important indicator
for analyzing the popularity of research fields. In Fig. 3, the
chronological distribution of publications by year is shown
in the form of a line chart. It was noted that the number of
articles related to research on pelvic floor dysfunction in
cervical cancer showed an increasing trend year by year,
with an annual growth rate of 6.62%. From 1983 to 2001,
the number of publications was extremely low and the stud-
ies stagnated. However, from 2002 to 2019, the number of
publications increased steadily, indicating that the study
fields of cervical cancer and pelvic floor dysfunction were
attracting more and more attention. A further increase was
noted from 2020 to 2022, with more than 60 papers pub-
lished steadily every year, and it is expected that the number
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of papers published in 2023 will remain more than 60. This
suggests that the study field of pelvic floor dysfunction in
individuals with cervical cancer has attracted the attention
of researchers.

Countries and regions

The literature concerning pelvic floor dysfunction in cervical
cancer was published in a total of 74 countries or regions,
with the most publications in the United States, followed
by China and Italy (Fig. 4A). Figure 4B shows the cumula-
tive number of times the top six countries appeared in the
publications over time. The United States has always been
far ahead, and China has remained in second place since
2010. International cooperation is a relatively common
phenomenon in scientific research, with the most frequent
international cooperation with the United States (Fig. 4C,
D). Table 2 shows the total number of citations and the aver-
age number of citations of the top 10 countries in the field
of pelvic floor dysfunction in cervical cancer. Although the
number of papers published in China was high, the average
number of citations was only 10.7. The papers published in
the Netherlands, Sweden, and the UK had a higher number
of citations.

Analysis of universities and institutions

A total of 1331 institutions participated in these articles.
Table 3 shows the top ten institutions with the most publica-
tions. Among them, 4/10 were from the United States, 2/10
were from Sweden, and 2/10 were from the Netherlands.
Karolinska Institute was the institution with the most publi-
cations, followed by Peking University, Leiden University,
and Memorial Sloan Kettering Cancer Center. The data indi-
cated that universities and institutions in developed countries
dominated the research in the field of pelvic floor dysfunc-
tion in cervical cancer.

Statistical analysis of journals

The 870 papers included in this study were published in
370 journals. The top 10 journals and their 2022 impact
factors(2022 IF) are listed in Table 4. The number of papers
published in Gynecologic Oncology (62, United States)
ranked first, with those published in the International Journal
of gynecological cancer (49, United States) ranked second,
and the International Journal of radiation oncology biology
physics publications (24, United Kingdom) ranked third.
Gynecologic Oncology had the highest total number of cita-
tions. The bibliographic coupling between journals was also
visualized (Fig. 5).
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A

Metadata Description

AU Author

DT Document Type

SO Journal

LA Language

NR Number of Cited References
wC Science Categories
Tl Title

TC Total Citation

CR Cited References

PY Publication Year

AB Abstract

C1 Affiliation

RP Corresponding Author
ID Keywords Plus

DI DOI

DE Keywords

Timespan Sources

1983:2023 370

Authors Authors of single-authored docs

4276 36

Author's Keywords (DE)

1758

References

23383

Missing Counts

Status

Missing %
0 0.00

0 0.00

17 1.95
17 1.95
40 4.60

66 7.59

124 14.25 Acceptable

Annual Growth Rate

6.62 %

Documents

International Co-Authorship

13.45 %

Co-Authors per Doc

6.02

Document Average Age

10.1

Average citations per doc

26.48

Fig.2 General characteristics of publications. A Quality evaluation of publications. B Data summary of publications

Statistical analysis of citation frequency of articles

The citation frequency of papers is one of the important
indicators to evaluate the quality of research results. Among
the 870 selected articles, the top 10 articles were selected
according to the citation frequency of the articles as of May
13, 2023. It was noted that the article published by Bergmark
in 1999 had the highest citation frequency. In the article, a
comparative analysis of 332 women with a history of early
cervical cancer and 489 women without cancer showed that
women who received treatment for cervical cancer depicted
persistent vaginal changes that affected sexual performance

and caused considerable distress to patients. Additionally,
the articles published by Querleu and Jensen had a citation
frequency of 435 and 231 times, ranking them second and
third in terms of total citations (Table 5).

Statistical analysis of authors

A total of 4276 authors were included in the 870 articles,
with the average number of co-authors per paper being 6.02.
Only 36 publications had only one author, which indicated
that there was a large number of cooperation among the
researchers engaged in the study of pelvic floor dysfunction

@ Springer
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Fig.3 Time trend distribution of publications in the field of cervical cancer and pelvic floor dysfunction

in cervical cancer. The co-citation and Bibliographic cou-
pling between authors were analyzed. The author co-citation
analysis identified the core authors in the research areas
related to pelvic floor dysfunction in cervical cancer and the
association strength between authors (Fig. 6A). The author
bibliographic coupling method is an effective method to
explore the knowledge structure of a discipline. Hence, it is
also a useful supplement to the author co-citation method.
Among the authors who have published more than five pub-
lications, 21 authors had bibliographic coupling (Fig. 6B).
Furthermore, the productivity over the year of the top 10
authors for publishing papers was visualized, with Steineck
G indicated as the author with the most publications, fol-
lowed by Kenter GG and Avall-Lundqvist E.

Statistical analysis of high-frequency keywords

The statistical data showed that there were 3481 keywords
in 870 articles (including Author keywords and KeyWords
Plus). KeyWords Plus is an index word automatically gener-
ated according to the title of cited references. It was found
that the most frequently occurring keywords in KeyWords
Plus were cervical cancer, radical hysterectomy, and quality-
of-life, which appeared 261, 185, and 161 times, respec-
tively, and were consistent with the research topic (Fig. 7A,
B). Moreover, the analysis of all keywords showed that other
keywords with higher frequency were also associated with
the quality of life of cervical cancer patients, such as sexual
dysfunction, management, dysfunction, women, and com-
plications (Fig. 7C, D). The analysis of author keywords
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showed that authors preferred using keywords such as
quality of life, sexual dysfunction, radical hysterectomy,
brachytherapy, and radiotherapy when publishing articles
(Fig. 7E). After removing the tumor-related keywords, the
research direction of researchers could be identified. There-
fore, the keyword density map after removing tumor key-
words (Fig. 7F) was drawn. The results showed that sexual
dysfunction and urinary incontinence were interesting points
for the researchers of pelvic floor dysfunction.

Analysis of hotspots and trends

The analysis of the keywords is helpful to understand
research hotspots, frontiers, and trends in this field.
According to the number of published papers, all literature
was divided into three stages: stagnation period, growth
period, and burst period. The period prior to 2001 was
considered as a stagnation period. During this period, the
number of publications was small, and the keywords were
scattered, such as cervical cancer, dysfunction, diagno-
sis, etc. The keywords in the growth period were mainly
tumors, such as carcinoma, cancer, and cervical cancer.
Whereas, the keywords in the burst period grew more
refined and in-depth, such as radiation therapy, risk, and
function index (Fig. 8 A). The top 25 keywords with the
strongest citation bursts were also analyzed. The time
trend/hotspot change showed that cervical carcinoma,
cancer, and urine cervix were the hotspots with the long-
est duration. Additionally, the data indicated that the
uterine cervical neoplasms, impact, survivors, survival,
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Table 2 Top ten countries/regions with the most publications and the
number of citations

Rank Country Documents Total citations Average
Article cita-
tions

1 USA 173 5925 342

2 China 112 1195 10.7

3 Italy 55 1366 24.8

4 United Kingdom 51 2460 48.2

5 Japan 50 1112 222

6 Sweden 35 1720 49.1

7 Netherlands 32 1573 49.2

8 Korea 27 706 26.1

9 India 24 244 10.2

10 Brazil 23 321 14

Table 3 Top ten universities/institutions with the most publications

Rank Affiliation Documents Country

1 Karolinska Institutet 38 Sweden

2 Peking University 34 China

3 Leiden University 32 Netherlands

4 Memorial Sloan Kettering Cancer 32 USA
Center

5 Karolinska University Hospital 24 Sweden

6 University of San Francisco 20 USA

7 Seoul National University 17 Korea

8 University of Utah 16 USA

9 University of Amsterdam 15 Netherlands

10 University of Chicago 15 USA

pelvic radiotherapy, and risk factors were the hotspots in
the recent three years. Furthermore, it was observed that
the hotspots, excluding the risk factors, continued to be
prominent up until 2023 (Fig. 8B). This suggests that these

areas are likely to remain as ongoing research focuses and
emerging frontiers in the future.

Discussion

This study included all publications in the field of cervical
cancer and pelvic floor dysfunction from the construction of
the WOSCC database to May 2023. The characteristics of
publications such as number, countries, institutions, journals,
authors, and keywords were analyzed using CiteSpace,
VOSviewer, bibliometric online analysis platforms, and
R. This study showed that the research in cervical cancer
and pelvic floor dysfunction was not a hotspot in the early
twenty-first century and prior. However, starting in 2020,
there has been a significant increase in research activity in
this field, indicating a burst period. The number of published
papers has since stabilized at more than 60 (Fig. 3). It is
anticipated that studies in the fields of cervical cancer and
pelvic floor dysfunction will continue to remain active and
experience steady growth in the forthcoming years. This is
attributed to the heightened attention from institutions and
researchers toward improving the quality of life of cervical
cancer patients, especially the functions of the lower urinary
tract. This growing focus and support for this field have
markedly contributed to the high growth rate in recent years
(Hu and Ke 2021; Dogan et al. 2021).

Over the past few decades, the United States has made
the greatest academic contribution to the field of pelvic
floor dysfunction in cervical cancer, which is reflected in the
number of publications. This is evident from the substantial
number of publications originating from the United States,
accounting for approximately 20%. Furthermore, nearly half
of the ten institutions with the most publications are located
in the United States. While China ranks as the second largest
contributor to the number of publications, only one Chinese
institution is included in the top 10 list. Additionally, Italy,

Table 4 Top ten journals

. Rank Source Documents Citations Average 2022 IF
with the largest number of article cita-
publications tions

1 Gynecologic Oncology 62 2890 46.6 4.7
2 International Journal of Gynecological Cancer 49 1508 30.8 4.8
3 International Journal of Radiation Oncology 24 1520 63.3 7.0
Biology Physics
4 International Urogynecology Journal 22 247 11.2 1.8
5 European Journal of Gynaecological Oncology 19 165 8.7 0.4
6 Archives of Gynecology and Obstetrics 18 195 10.8 2.6
7 Journal of Sexual Medicine 16 585 36.6 35
8 Journal of Minimally Invasive Gynecology 11 319 29.0 4.1
9 Supportive Care in Cancer 11 147 13.4 3.1
10 Cancer 10 1128 112.8 6.2

@ Springer



Journal of Cancer Research and Clinical Oncology (2024) 150:54

Page90of16 54

A

anticancegresearch bjog-an interngaional journal

acta obstetricigget gynecologi

american jourgal of obstetrics

internationafiglirnal of gynec

journal of gynegBlogic oncolog:

european jourighof gynaecolog

european jouggiil of obstetrics
journal of mignally invasive piodne

neurourology Qegeynercs cochrane databigse of systemati

~ tetrics
international igynecology jo Shstaics s pnvcolRy

journal of obsttrics and gyna

gynecologic andobstetric inve

anticancegresearch bjog-an international journal
acta obstetricigjet gynecologl

american journal of obstetrics

gynecol”ncolcgy

Journal of gynecologic oncolog

european ‘curr‘of gynaecolog
european jourfial of obstetrics
talwanese jourpal of obstetric

plosone
journal of migiinally invasive

neurourology @gUBMEITIES cochrane database of systemati

international Wiigynecology jo

obstetrics and gynecology

journal of obstetrics and gyna

gynecologic and obstetric inve

archives of gygecology and obs

acta ongologica

gynecolovn cology

Journat-of s@ilual medicine o
international jgirnal of radia .

journal of contgmporary brachy®

archives of gy@@eology and obs

clinical@ncology

psycho-gncology
matuitas

medieine

nternational urnal of envir

acta ongologica

supportive care in cancer

Jjournal of s@Xual medicine

internationat j@lirnal of radia

strahlentheraple und onkologie

dlinical@ncology
[
journal of conteémporary brachy

psycho-ancology
maturitas

medicine

international journal of envir

Fig.5 A visualization map of journal bibliography coupling. A Network diagram of bibliographic coupling between journals. B Bibliographic

coupling of journal dynamics and trends

Britain, Japan, etc. have also made great contributions to
this field. Notably, extensive cooperative research has been
carried out among various countries and institutions, high-
lighting a growing trend towards cooperation in the field of
pelvic floor dysfunction in cervical cancer.

The number of citations can represent the quality of
papers to a certain extent. Generally, the more citations a

published paper has, the higher the quality of the paper and
the more original the innovations (Gao et al. 2023; Wang
et al. 2022). In this research, the total number of citations
and the average number of citations from various countries
were analyzed. It was observed that the aforementioned val-
ues were higher in the Netherlands, Sweden, and the UK.
Although the number of publications was higher in China,
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Table 5 Top ten publications with the highest citation frequency

Rank Year Title

First auther Citations

1999 Vaginal changes and sexuality in women with a history of cervical cancer (Bergmark et al. 1999)
2008 Classification of radical hysterectomy (Querleu and Morrow 2008)

Bergmark, K 500
Querleu, D 437

3 2010 It's not over when it’s over: long-term symptoms in cancer survivors-a systematic review (Har- Harrington, CB 434
rington et al. 2010)

4 2002 Dynamic contrast-enhanced MRI in clinical oncology: Current status and future directions (Padhani Padhani, AR 349
2002)

5 2004 Posttraumatic stress disorder in female veterans—Association with self-reported health problems Dobie, DJ 263

and functional impairment (Dobie et al. 2004)

6 2010 Radiation dose-volume effects of the urinary bladder (Viswanathan et al. 2010)

7 2007 Second cancers among 104,760 survivors of cervical cancer: evaluation of long-term risk (Chatur-

vedi et al. 2007)

8 2003 Longitudinal study of sexual function and vaginal changes after radiotherapy for cervical cancer

(Jensen et al. 2004a)

9 1993 Cancer in kampala, uganda, in 1989-91—changes in incidence in the era of aids (Wabinga et al.

1993)

10 2004 Early-stage cervical carcinoma, radical hysterectomy, and sexual function—a longitudinal study

(Jensen et al. 2004b)

Viswanathan, AN 248
Chaturvedi, AK 241

Jensen, PT 231

WABINGA, HR 217

Jensen, PT 215

As of May 13, 2023

the total number of citations and the average number of cita-
tions were lower than those in many countries. It is worth
noting that although China leads in the number of publi-
cations in the field of pelvic floor dysfunction in cervical
cancer, the overall quality of the publications needs to be
addressed. It is evident that there is a discrepancy between
the distribution of published papers and the epidemiological
status of cervical cancer. Developing countries, particularly
those in sub-Saharan Africa and South Asia, bear a signifi-
cant burden of cervical cancer-related deaths (88%). How-
ever, the top 10 countries with the highest number of pub-
lished papers predominantly consist of developed countries,
with China and India, being the only developing countries
(Lancet 2020). This disparity may be attributed to the differ-
ing priorities and research focus of these countries. Devel-
oping countries focus more on reducing the incidence and
mortality of cervical cancer, while developed countries are
currently paying more attention to improving the quality of
life of patients with cervical cancer. As a result, more stud-
ies on pelvic floor dysfunction are conducted in developed
countries (Ye et al. 2014). It is important for developing
countries to recognize the significance of cervical cancer
and actively contribute to research in this area.

In terms of journals, as shown in Table 4, most papers
regarding pelvic floor dysfunction in cervical cancer were
published in Gynecologic Oncology, followed by the inter-
national journal of gynecological cancer and the interna-
tional journal of radiation oncology biology physics. All of
these journals were classified as Q1 in JCR. This means
that the quality of published articles in this field is gener-
ally high. Papers published in high-IF journals are often
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cited more, which may provide a theoretical basis for future
research and lead the development trend.

The most cited paper is an article published by Bergmark
et al. (1999) in The New England Journal of Medicine in
1999. The research dealt with women with cervical cancer,
wherein treatment can lead to changes in vaginal anatomy
and functions. The researchers recruited 332 women under
the age of 80 with a history of early cervical cancer (IB
or ITA) who had received treatment in seven gynecological
oncology departments in Sweden in 1991 and 1992. The
participants were asked to answer questions about vaginal
changes and sexual functions in an anonymous questionnaire.
The results showed that women who received treatment for
cervical cancer depict persistent vaginal changes that can
affect the sexual activity and cause considerable distress.
In recent years, cervical cancer and sexual activity are
still research hotspots in this field. A systematic review
encompassing literature from 1966 to 2013 analyzed the
changes in sexual function in patients with cervical cancer.
The results showed that vaginal dryness, difficulty, short
vagina, and sexual dissatisfaction were prominent problems
of sexual dysfunction and vaginal changes in cervical cancer
(Ye et al. 2014). A survey in Spain showed that almost half
of cervical cancer survivors reported sexual dysfunction and
impairment of sexual satisfaction (Membrilla-Beltran et al.
2023). This indicates that cervical cancer notably influences
the sexual life of patients (Bjelic-Radisic et al. 2012). It is
crucial to conduct further studies on the impact of various
treatment regimens on sexual functions.

Hotspots refer to scientific topics in a specific
research field within a certain period and are one of the
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Fig.6 Visualization analysis
diagram of the authors. A Co-
citation analysis among authors
(inclusion analysis with a mini-
mum threshold of 30 co-cita-
tions). B Bibliographic coupling
among authors (authors who
published more than 5 publica-
tions were included in the
analysis). C Authors' Production
over Time
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key methods of bibliometric analysis (Wu et al. 2021).
Keywords usually highlight research ideas, while burst
keywords reflect research frontiers and trends (Feng et al.
2023). The analysis shows that radical hysterectomy
and radiotherapy are the main research areas of cervical
cancer, while sexual dysfunction and urinary incontinence
are the research interests of researchers in the field of
pelvic floor dysfunction. In terms of the research trends,
the studies carried out ten years ago focus on the tumors,
while the studies carried out in recent years focus on patient
management after treatment to decrease the occurrence of
pelvic floor dysfunction and enhance the quality of life.
According to burst keywords, the research on the life quality
of survivors and the analysis of factors affecting pelvic
floor dysfunction are expected to continue being prominent
research areas in the future. These areas are likely to
continue being frontiers of ongoing research. This indicates

PR
sheztifanio

Year

that a disease-oriented model has been gradually shifted to
a patient-oriented research model. Overall, the research field
of pelvic floor dysfunction in cervical cancer appears highly
cohesive and focuses on the management of quality of life
(Spampinato et al. 2023).

Previous studies have shown that bladder dysfunction
is a common complication after radical hysterectomy.
The dysfunction arises due to injury or damage inflicted
upon the pelvic autonomic nerves that innervate the
bladder muscles, urethral sphincter, and pelvic floor fascia
(Laterza et al. 2015). It is important to note that radical
surgery, radiation therapy, and chemotherapy may lead
to pelvic floor dysfunction, including stress incontinence
urge incontinence, and dysuria (Vilos et al. 2021; Rogers
et al. 2012). Presently, various postoperative interventions
have been proposed for the prevention of bladder
dysfunction after radical hysterectomy (Aue-Aungkul

@ Springer



54 Page120f16

Journal of Cancer Research and Clinical Oncology (2024) 150:54

oc)

A

Sellﬂ function mmmﬂ

Sta9e Corvic camcer
=== CArcinoma:=::=.

LI cnmnlncanuns
""(I“a “v 0I-
-

Gﬂl‘_lﬁ

Keywords Plus

— cANCEr dvsiunctlnn
surgery management

T==sunivorspa diotherapy presstcancer
radical hysterectomy——

endomeirial cancer

© gasabantheapy o
T o

e o s "w!"
* ocacmey -
oo g

PN SR ‘ua“u" o w‘v aer

el histerectomy »

corvcal grainoma

e gparng
Fetnc ey o

ooty -l « »

P P pagomanis, vl

sacncmrgers

Fig.7 Visualization analysis diagram of keywords. A Word cloud
based on keywords from KeyWords Plus. B Top 10 keywords for the
occurrence frequency based on KeyWords Plus. C Co-occurrence
analysis map of all keywords. D Co-occurrence trend over the year

et al. 2021); however, further studies are needed for pelvic
floor dysfunction after radiotherapy and chemotherapy. In
terms of treatment methods, doctors often focus on the
treatment effect, but ignore the complications after treat-
ment. Further exploration is essential to understand the
impact of different treatment methods on pelvic floor dys-
function in patients with cervical cancer. It is necessary
for doctors to be aware of and consider the advantages and
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disadvantages associated with these therapeutic measures
during the diagnosis and treatment of cervical cancer.
This research has certain limitations. Firstly, the mono-
graphs and reviews written in English and recorded in the
WOSCC were included, with the research in other databases
and non-English publications excluded. Although this study
method may have overlooked some valuable studies, given
that WOSCC is the most commonly used scientometric
analysis database and covers the vast majority of studies, it
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has no material impact on the overall trend. Secondly, dueto  be updated accordingly in subsequent studies. Nonetheless,
the delay in citations, high-quality studies published recently ~  this research will greatly help researchers understand trends,
may not receive the attention they deserve, so they need to  developments, hotspots, and frontiers in the fields of cervical
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cancer and pelvic floor dysfunction and identify the areas
that need to be further studied.

Conclusions

In conclusion, this bibliographic analysis had the following
outcomes:

(1) The number of publications on pelvic floor dysfunc-
tion in cervical cancer has increased significantly, and this
field is receiving more and more attention; (2) Countries
including China, the United States, the United Kingdom and
Italy have made great contributions to this research field and
researchers have established strong cooperation; (3) Devel-
oped countries have made more significant contributions
to this field, while developing countries such as China and
India need to improve the quality of published publications;
(4) The disease-oriented models have gradually shifted to
patient-oriented research model, and the life quality of the
affected individuals is getting more and more attention; (5)
The research topic on sexual life after cervical cancer treat-
ment is still a hot topic, which needs to be further explored
as an independent topic; (6) Further exploration is warranted
to investigate the impact of different treatment methods on
pelvic floor dysfunction in individuals with cervical cancer.
It is essential for healthcare providers to be aware of and
consider the advantages and disadvantages associated with
these treatment approaches during the diagnosis and treat-
ment of cervical cancer; (7) Intervention measures to lower
the complications of pelvic floor dysfunction in cervical
cancer are a potential research direction.
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