81689 Auto Edited.docx



Top 50 most cited articles on prostatic artery embolization for benign prostatic

hyperplasia: A bibliometric review
Zoppo CT et al. PAE for BPH, a bibliometric review
Christopher Thomas Zoppo, Trenton Taros, Aaron Harman

Abstract

BACKGROUND

Bibliometric analysis can be used to assess the current state of the literature and
éublication trends on a given topic. There has not been a review of this kind on
prostatic artery embolization (PAE) for benign prostatic hyperplasia (BPH). PAE is a
relatively new and somewhat controversial treatment option for BPH. Given the

novelty and controversy, there has been much research published on the topic recently.

AIM a
q
To survey the current state of research on PAE for BPH by using bibliometric analysis to

analyze the top 50 most highly cited articles.

HETI—IODS

A cross-sectional study was performed using the Web of Science database to identify
the most cited articles published on PAE for BPH as of June 2022. Articleg that did not
primarily focus on PAE or BPH as an indication were eliminated. The 50 most cited

articles were carried forward for analysis.

RESULTS
All but 6 articles were published in the last decade with contributions from 15 countries.
Fifty-two percent of the studies had a C level of evidence. The majority were published

in the Journal of Vascular and Interventional Radiology and Cardiovascular and Interventional
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Radiology. Twenty percent (n = 10) of the articles were published in urologic journals.
On average, articles published in urologic journals tended to be more recent. The mean
year of publication for an article in a urological journal was 2016. 6 compared to 2013. 9
in a non-urologic journal (P = 0.02). Seventy percent of the articles focused on clinical
outcomes, while only 2% focused on practice guidelines. Self-citations accounted for

11.4 citations per article on average, corresponding to 14.7% of all citations analyzed.

CONCLUSION

The most influential papers on this topic represent a fairly recent body of work with
contributions from a wide variety of countries and journals. The fact that articles in
urologic journals were published significantly more recently than articles on the list in
non-urologic journals may suggest that the field of urology is starting to accept PAE for
a wider range of indications. Finally, while there has been much high-quality research
published, more influential studies on practice guidelines and technique may be
beneficial.

Key Words: Prostate artery embolization; Benign prostatic hyperplasia; Endovascular

urology; Bibliometric review
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Core Tip: Prostatic artery embolization is a technique for treating certain with patients
with benign prostatic hyperplasia that although controversial is gaining traction. We
utilized a bibliometric review to investigate the current landscape of the literature on
this topic. Based on the publication trends in the most influential papers on this topic it

appears that urologist may be starting to recognize the merits of the procedure.
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Additionally, this procedure has an international appeal with literature being published

out of a wide variety of countries in radiology and urology journals alike.

alTRODUCTION

Prostatic artery embolization (PAE) for the treatment of benign prostﬁ'c hyperplasia
(BPH) is a relatively new, interventional radiology (IR) procedure that may serve as an
alternative to traditional surgical methods in some patients. Articles on PAE for BPH
began to be published in the early 2000s and since then, it has become a prominent area
of IR and_urologic researchlll. PAE has been shown to be an effective procedure, with
success rates at 1-3 years and > 3 years post-procedure of 81.9% and 76.3%
respectively?. Some have cited possible benefits over traditional surgical methods
including shorter hospital stay, lower rates of urinary incontinence, and lower rates of
retrograde ejaculationl34l. Nevertheless, there remains controversy surrounding the use
of PAE to treat BPH by some professional societies indicating that ongoing investigation
is necessaryll.

Bibliometric studies have been heralded as a way of measuring that which is
inherently difficult to quantify, the quality and scope of the body of research for a
specific topicltl. They have been used to identify trends, find gaps within the evidence
base, and provide guidance into new areas of study!”l. Of the many types of bibliometric
reviews, citation analysis has become a popular methodology for evaluating a given
subjectl®8l. Citation reviews in particular allow researchers to identify hot or
controversial topics within the field, determine the nations that are leading the field,
and can quantify the strength of the current evidence overall. This type of citation
analysis has not previously been done on PAE for BPH.

Citation analysis was used to identify the characteristics of the current state of the
literature surrounding PAE for BPH. A search was conducted for the 50 most highly
cited articles within the current body of evidence. Given the controversy surrounding

the subject, care was taken to identify the level of evidence present within each article.
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MATERIALS AND METHODS

In June 2022 the Clarivate Web of Science (WoS) database was used to identify articles
that discussed PAE for BPH using the search terms: (PAE AND Prostate) OR [(Prostatic
OR Prostate) AND (Embolization OR Embolisation)]. Fourth year medical students
trained in bibliometric review performed the search, any discrepancies were discussed
at length based on full text review. These articles were sorted by number of citations in
descending order. Article titles and abstracts were used as an initial screen for inclusion,
which was performed by a single author. Duplicate articles and those not focusing on
PAE for BPH were excluded. The remaining articles were exported for further full text
analysis. 8

The WoS database extracted several variables of interest pertinent to ach article,
including title, journal, citation count, year published and country of origin. Other
variables of interest, such as level of evidence and article type, were extracted through
full-text review by reviewers. Self-citation search was carried out by authors using
analysis of citations within Google Scholar. Variables were extracted from the WoS
database and exported to Microsoft Excel which was used to store, analyze, and
visualize the data. The level of eyidence was determined independently by two separate
authors using guidelines from the Journal of Vascular and Interventional Radiology
2018 methodology update and Oxford Centre for Evidence-based Medicinel®!?l. Prior to
the database search, article categories were determined to consist of clinical outcomes,
technique, imaging/anatomy, translational, guidelines, and other. Each article was
classified into only one category based on the consensus opinion of two authors.

A t-test was used to compare the mean year of publication between articles the list
that were published in urology journals compared to those that were not. atistical

significance was determined as P < 0.05.

RESULTS
The initial search generated 851 articles. The titles and abstracts were reviewed for the

first 120 articles. 58 were found not to focus on PAE specifically for BPH and were
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excluded from analysis leaving 62 articles that were exported for full text review. 2
additional articles were excluded after full text review, which determined that they
were only tangentially related to PAE for BPH (Figure 1)["12l. Of the remaining articles,
the 50 most cited were analyzed in this review (Appendix 1).

All articles were published between 2000 and 2020 with 46 published between 2011
and 2020 (Figure 2). Additionally, 9 of the top 10 articles were published during this
period. The average number of citations was 77.3 with a range of 34-171 and median of
64.5. Nine articles were considered neither positive nor negative towards PAE for BPH,
of the remaining 41 articles analyzed 40 (97.6%) were considered to be positive in favor
of PAE for BPH.

The top 50 most cited articles represent the work of researchers from 15 different
countries. Brazil had the highest number of contributions (1 = 12), followed by Portugal
(n =9), the United States (n = 8), and China (n = 5) (Figure 3). -

The analyzed articles were published in 13 different journals with over half published
in the Journal of Vascular and Interventional Radiology (n = 15) and Cardiovascular and
Interventional Radiology (n = 15). Radiology was the next most prcﬁuctive journal (n = 5)
with all other journals having fewer than 4 contributions (Figure 4).

The most common level of evidence was C (n = 26)ﬁollowed byB(n=8),Dn=7),E
(n = 6), and A (n = 3) (Figure 5). The majority of articles were classified as clinical
outcomes (n = 35), followed by technique (n = 6), imaging/anatomy (n = 5),
translational (1 = 2), guidelines (n = 1), and basic science (n = 1) (Figure 6).

Twenty percent (n = 10) of the articles were published in urologic journals. On
average, articles published in urologic journals tended to be more recent. The mean year
of publication for an article in a urological journal was 2016. 6 compared to 2013. 9 in a
non-urologic journal (P = 0.02).

Self-citations accounted for 14.7% of all citations, or an average of 11.4 self-citations
per article, for the top 50 most cited articles. Seventy-two percent of the articles
analyzed had greater than 10% of their citations coming from the authors of the article

themselves. Two articles had no self-citations.
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DISCUSSION

The most cited studies of PAE for BPH were published out of a variety of countries,
with Brazil, Portugal, the United States, and China being particularly well represented.
Some of the first research on PAE was conducted in China, so it is unsurprising that the
number one cited paper was published by a research group based there. Additionally,
much of the early research by Wang is represented at various positions in the list,
including at the 21st, 33rd, and 36th spots.

Though articles on the topic were first published in the early 2000s, many of the most
highly cited articles have been published in the last decade. This illustrates both
continued high-quality research and the growing popularity of the procedure based on
a track record of safety and efficacy. Many of these recent articles focus on clinical
outcomes. This is not surprising given surgical therapies such as TURP have long been
accepted as reliable options for the treatment of BPH refractory to medical
management. Surgical management has well demonstrated benefits and clearly
outlined risks, therefore much work had to be done to demonstrate the noninferiority of
PAE as it became more commonplace. The Society of Interventional Radiology, along
with other professional societies have continued to support this kind of research, urging
for larger trials with longer follow-up periods to compare PAE to established surgical
therapies(!3l,

It is likely that strong research in the field has been important for the adoption of PAE
as an established therapy by practice groups and specialty societies. Additionally, with
increasing interest and access to scientific literature, this research is also important in
informing patients who may be interested in a variety of treatment options for BPH. As
the efficacy and safety of PAE continues to be demonstrated, the proportion of patients
who self-refer for the procedure may also be growing/4l. Despite this body of research,
PAE is not a universally recognized alternative to existing therapies in appropriate

patients(1215l. Though outcomes research will likely remain a popular article subject,
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over time it is possible that more of the influential research in the field will shift to
updating practice guidelines and improving techniques.

Despite strong resistance early on, our findings suggest that the field of urology may
be starting to accept PAE for a wider range of indications. This is supported by the fact
that articles in urologic journals were published significantly more recently than articles
on the list in non-urologic journals. Still, official urologic guidelines such as those
published by the American Urologic Association still do not support PAE for BPHI!2I.
Continued publication of high impact research on this topic may indicate slowly
changing opinions on these specific indications in the field.

The majority of the top articles had a “C” level of evidence, which was somewhat
expected given the novelty of the field. Performing a randomized controlled trial (RCT)
that meets the criteria for an “A” level of evidence is challenging in any field, however
some of these barriers are more apparent when investigating PAE. Given that PAE is a
relatively new treatment option, patient volume can be a concern when attempting to
construct large scale RCTs. The case volume at some centers is growing, which will
likely enable larger scale RCTs as well as cohorts for retrospective analysis(!4l.

Though high quality RCTs are considered the gold standard, not all clinical questions
lend themselves to this type of analysis, and the value of other well-designed studies
should not be discounted. The utility of observational studies in complementing
randomized trial findings is clearly demonstrated by the United Kingdom ROPE study,
which showed PAE could be a cost-effective surgery alternative in certain healthcare
systemsl3. The ease of performing these large-scale studies will only improve with
increased procedure volume. Increased recognition by patients and specialty societies
will also aid in opening the door for more high-level research.

The highest cited paper of the group, “Benign Prostatic Hyperplasia: Prostatic Arterial
Embolization vs Transurethral Resection of the Prostate-A Prospective, Randomized, and
Controlled Clinical Trial” by Gao et all*®l garnered 171 citations and was one of a handful
to earn an “A” level of evidence. This paper was the culmination of several smaller

studies by Gao et all'®l and the rest of his China-based team, some of which represent
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the earliest PAE related research found!!l. This is a high quality, well designed RCT that
came at a time when there were few prospective randomized studies within the
literature. Despite its relatively small sample size, it was a critical early study in
affirming the efficacy of PAE for BPH, even when compared to the gold standard
operative management. It also was among the first to outline a specific methodology for
performing PAE, which others continue to build on. As the first RCT on the subject, its
position at the top of the list is not surprising.

“Embolization of prostatic arteries as treatment of moderate to severe lower urinary symptoms
(LUTS) secondary to benign hyperplasia: results of short- and mid-term follow up” by Pisco et
all'7l was cited 155 times,_the second most cited article of those evaluated. This early,
large, and well-designed prospective study demonstrated the safety and efficacy of PAE
in treating moderate and severe, medically refractory BPH. Having been published in
2013, this study came at a time when there were few nonsurgical options for these
patients. Contributing to the popularity of this article is the framework the study
established, one that other authors such as Carnevale ef all4l would use in later
prospective randomized trials.

With 134 citations, the third most highly cited article on this list is 2015's
”mnsurethml Resection of the Prostate (TURP) Versus original and PErFecTED Prostate
Artery Embolization (PAE) Due to Benign Prostatic Hyperplasia (BPH): Preliminary Results of
a Single Center, Prospective, Urodynamic-Controlled Analysis” by Carnevale et all*l. Only
the second RCT published on PAE, it sought to expand upon the works published by
Gao and Pisco. This study utilized urodynamic evaluation to assess patient’s bladder
dysfunction, something previous studies had not evaluated, likely due to the
invasiveness of the testing. The use of these established metrics for evaluating
participants was important in producing a more quantitative comparison between PAE
and TURP. Additionally, this study included a third arm allowing for the evaluation of
two different methods for PAE, something not done before. The study’s findings
supported earlier works by other authors and laid the foundation for future PAE

research.
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At first glance, the self-citation rate of 14.7% may seem unreasonably high, leading to
questions of the validity of the research of PAE for BPH. This is explained, however, by
the status of many of these papers as landmark studies within the PAE literature. In this
setting, the high self-citation rate corresponds to the continued work of many prolific
authors, whose citing of themselves is quite reasonable as they are often the innovators
who created and published on many of the popular techniques employed today.

The goal of the bibliometric review is to analyze the most influential articles in a
given field. Despite contributing to the literature on this topic, the analysis does have
some limitations. Citations were the only measure used within this study to rank
articles. Although considered a good measure, citations do not consider all dimensions
of influence an article may have. This measure is also biased towards older articles
which have had more opportunity to be cited. Newer, potentially more influential
articles may not have been included due to inadequate time to accrue citations. Citation
counts for each article were generated by WoS which does not count citations from
every journal. Finally, citations in certain types of publications such as books, patents,
conference proceedings, and dissertations, among others, are not counted. As a result,

the full influence of some publications may not be fully reflected by the analysis.

CONCLUSION

The most influential research articles on PAE come from a variety of countries and
represent a fairly recent body of work with all but 6 published in the last decade. The
majority of these highly cited works were published in either JVIR or CVIR, though 20%
of the articles were published in urologic journals. Both of these fields will likely remain
important sources of influential research on this topic. Though PAE is more widely
accepted, some still feel there is insufficient evidence to support it for BPH. The
sustained resistance illustrates the continued need for large, high-quality studies to
corroborate previously published findings, outline improved techniques, and develop

impactful and up-to-date practice guidelines to ensure optimal patient outcomes.
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ARTICLE HIGHLIGHTS
éesearch background

Prostate artery embolization (PAE) for benign prostatic hyperplasia (BPH) is a new
technique hardly past its infancy. Past studies have evaluated the utility, indications,
efficacy and basic science of the procedure. Although there have been some systematic

studies, a bibliometric review has not been conducted prior to this study.

Research motivation

This bibliometric review will analyze the 50 most cited articles with regards to PAE for
BPH. This will show the strengths and weaknesses of the current body of literature,
where said literature is being produced, and will attempt to quantify the growing

acceptance of this procedure by the field of urology.

Research objectives

By performing a bibliometric review, it is hoped that avenues for future expansion of
the literature are clearly elucidated. This will allow future researchers to better pursue
novel and helpful research, rather than studies similar to those that have already been

conducted and are well-respected.

Research methods

The bibliometric review, while popular in many fields, has not seen the same level of
acceptance in the fields of interventional radiology or urology. As described previously,
PAE for BPH is relatively cutting-edge and the literature on the subject is not yet well-
established. Therefore, it is unsurprising that this study represents the first bibliometric

analysis of PAE for BPH.

Research results
The top 50 articles on PAE for BPH were all written within the last two decades, with a

heavy bias towards the last decade. Although only 20% of these articles were published
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in urology journals, those that were published within these journals were significantly
newer than their non-urologically published counterparts. The C level of evidence was
the most common level represented. Future research should include higher evidence
level studies (comparative randomized control trials and meta-analyses) and may be

more likely to be accepted into urology journals.

Research conclusions

The methodology of applying a bibliometric review to PAE for BPH is a completely
novel endeavor. This theory proposes the idea that the literature for PAE for BPH is
young but growing. Additionally, our results suggest that PAE for BPH is steadily

gaining greater acceptance within the field of urology.

Research perspectives
Future research should be directed towards high evidence level studies. This will
steadily increase the evidence level seen by future bibliometric reviews as would be

expected in a young but rapidly expanding field.

Figure Legends

Figure 1 Modified PRISMA flowchart. PAE: Prostatic artery embolization; BPH:

Benign prostatic hyperplasia.

Figure 2 Frequency of top 50 articles published between 2000 and 2020.

Figure 3 Frequency of articles published by country. PAE: Prostatic artery

embolization.
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Figure 4 Frequency of articles published by journal. PAE: Prostatic artery

embolization.
Figure 5 Frequency of articles published by level of evidence. PAE: Prostatic artery
embolization.
Figure 6 Frequency of articles published by article type. PAE: Prostatic artery

embolization.
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