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Abstract
Objectives: This paper aims to provide a bibliometric analysis on publication trends and a list of the top 100
most cited articles on platelet concentrates over the past 20 years.
Methods: A bibliographic search was performed on Microsoft Academic using the following strategy “(platelet-
rich)”. The number of citations related to specific use, favorable outcomes, and disciplines were analyzed using
Microsoft Excel and XLSTAT. A second table with the number of citations, the altmetric attention score (AAS)
and the year of publication was created. A ranking was sorted according to the number of citations with the 100
most frequently cited articles and variables being discussed. A graphical visualization of keywords was created
with VOSviewer. Statistical analyzes have taken into account a 95% confidence interval.
Results: A helpful list of the top 100 articles has been developed to help professionals in a wide variety of ways.
Platelet concentrates trends are valuable for researchers to visualize what interests’ readers and editors more.
Surgical use of platelet concentrates and some results are in the uptrend of publications (p < .05).
Conclusions: Bibliometrics and altmetrics are valuable tools to be updated in any healthcare profession. Both
tools save those interested in the topic a lot of effort and time. Having a suitable keyword is critical to article
dissemination.
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Introduction scientific literature, and bibliometrics and altmetrics
are, among others. Here it is one and perhaps a major
function of any bibliometric analysis, a high-quality
bibliographic search. Bibliometric analysis produces a
list of highly effective articles that is so important that

Over 4 million scientific articles were published in
2020 and updating them becomes an arduous task.
Scientometrics is the measurement and analysis of
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many other articles have cited it. Another form of
scientific evaluation is on the rise, the altmetric study.
This name is the combination of alternative + metrics,
alternative forms of evaluating scientific work through
web citations.

Bibliometrics seeks to identify the most influential
articles on a given topic and to examine the
characteristics of those articles.? The ranking created
relates to the scientific interest of another researcher
(bibliometric), or an internet user (altmetric). Of
course, a much cited and commented article has a
higher probability of being a pivotal contribution to
science, with an excellent methodological grade that
provides a scientific foundation with high impact.
Citations refer to another scientific work; an author
reads exciting work and uses it as a reference in his
article. An altmetric citation refers to any type of
internet quote, primarily social media, when a person
writes about a specific article on social media or other
web source such as Wikipedia.There is no graduation
between these two analyzes,they complement each
other.® This retrospective study provides a list of the
most cited articles on platelet-rich plasma and platelet-
rich fibrin. The author hypothesizes that bibliometric
analysis could be supported at any research or
professional level, saving time to get a high-quality
bibliographic search.

The aim of this study was to do a bibliometric analysis,
with some statistical tests being performed to confirm
more exciting topics and trends. This analysis could
help any healthcare professional dealing with platelet-
rich concentrates, especially researchers due to
publications trends.

Material and methods

This bibliometric analysis is a retrospective study that
followed the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE)
Statement.* This paper attempted to follow the
principles of the Leiden Manifesto,® with particular
attention to transparency, avoidance of false precision,
and allowing data to be verified.

Search strategy

A literature search was done until April 29, 2021,
using Microsoft Academic (MA) platform. An
investigation was conducted using the term "(platelet-
rich)". No language restrictions, publication year

range, journal impact factor, or methodology
selections were applied. As a review, this article is
exempt from institutional review board approval.

Data extraction and Bibliometric Parameters
Avrticles were identified using the search at Microsoft
Academic (MA). On the same day, a Pubmed search
was done. The list of top 100 articles was ordered by
number of citations and created using the following
variables: citations per year, authors, and publication
year. The investigator designed a table in Microsoft
Office Excel, and each paper was retrospective hand-
searched to identify the topic area, and year of
publication. Another column was created with the
Altmetric Attention Score (AAS) of each article, using
the Dimensions app. Any missed data between MA
and Dimensions were cross-matched to ensure the
accuracy of collected information. To be included in
this study sample, publications had to present platelet
AND rich on the title and/or abstract, with no
restriction about language or year of publication.
Publications were excluded if articles are not related
to platelet-rich plasma or fibrin.

Methodological design and data analysis

A list of 100 most-cited articles was created through
the MA platform and ordered through citations. After
this step, a table produced in Microsoft Excel was
fulfilled manually with year of publication, authors
reference, journals, institution, and country of origin.
Another manual fill was performed using data from
Dimensions, AAS. Finally, the citation density
column was automatically calculated through
Microsoft Excel, splitting the number of citations
between years of publication.

A second analysis included all published articles about
platelet concentrates. This second analysis aimed to
evaluate publication trends through the last 20 years.
This bibliometric analysis was conducted comparing
specific use of concentrates (surgical or therapeutical),
favorable  outcomes (wound healing, bone
regeneration, osteoarthritis and tendon
injuries/tendinopathies) and  main  disciplines
(orthopedics, oral and maxillofacial surgery,
periodontics, implantology, and dermatology). In
addition, correlation between open articles and
number of citations, mentions were performed. Tables
were created through Microsoft Excel. Statistical and
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linear trend analysis performed through Microsoft
Excel and XLSTAT. VOS-Viewer free software
(Leiden University, The Netherlands) was used to
create a graphical illustration of some critical
elements, a visual form of bibliometric analysis.
Pearson correlation test, Mann-Kendall test and
Kruskal-Wallis test were performed in Microsoft
Excel and XLSTAT (p < .05).

Results

There are 7,576 articles published in journals
concerning platelet concentrates. An excellent manner
to evaluate publishing trends is to assess MeSH
(Medical Subject Headings) descriptors, relevant
words used by own author to describe the subject of
the article better. Therefore, a retrospective list of the
top 100 most-cited articles was generated (table 1)
with variables number of citations in two different
platforms, AAS, year of publication, authors
reference, and citation density (average number of
citations per year).®

Table 1. List of top 100 most cited articles sorted by number of Microsoft citations

MA  Dimensions AAS citation density  reference year
3440 1983 13 149,57 Marx et al 1 1998
2007 1335 4 118,06 Marx 1! 2004
1677 834 14 111,80 Dohan et al 12 2006
1539 901 31 128,25 Ehrenfest et al 3 2009
1494 928 6 74,70 Marx 32 2001
1265 797 17 105,42 Foster et al 2 2009
1261 755 26 74,18 Eppley et al # 2004
1170 533 10 78,00 Choukroun et al % 2006
1127 592 10 75,13 Dohan et al % 2006
1111 632 37 74,07 Mishra, Pavelko % 2006
950 592 77 86,36 de Vos et al % 2010
866 438 0 57,73 Dohan et al ¥ 2006
818 381 13 54,53 Choukroun et al 3 2006
813 518 14 73,91 Peerbooms et al % 2010
774 452 3 40,74 Weibrich et al *° 2002
770 459 11 55,00 Séanchez et al 4 2007
742 412 3 43,65 Weibrich et al #? 2004
720 398 0 40,00 Séanchez et al 2003
692 413 11 57,67 Alsousou et al 4 2009
667 423 53 83,38 Patel et al 1° 2013
654 329 6 32,70 Man et al #° 2001
652 359 10 43,47 Anitua et al % 2006
644 394 29 58,55 Kon et al 22 2010
599 364 36 46,08 Sampson et al 2° 2008
592 374 36 59,20 Kon et al 28 2011
550 387 25 55,00 Gosens et al % 2011
548 395 8 36,53 Eppley et al 4’ 2006
518 299 10 47,09 Lacci, Dardik %8 2010
511 296 9 42,58 Mishra et al #° 2009
511 288 3 24,33 Landesberg et al > 2000
504 307 3 38,77 de Mos et al ! 2008
500 297 3 35,71 Schnabel et al 2 2007
490 364 0 49,00 Castricini et al 5 2011
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34,09
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El-Sharkawy et al 5
Filardo et al 5®
Dhillon et al %6
Akeda et al ¥’
Okuda et al 58
Kassolis et al >
Froum et al &
Castillo et al &
Sundman et al 62
Amable et al &
Ehrenfest et al ¢
Mishra et al
Randelli et al %
Mazzocca et al &
Boswell et al %
DelLong et al %
Driver etal 7
Mazor et al
Hall et al 72
Moraes et al *°
Aghaloo et al
Fréchette et al
McCarrel, Fortier ™
Yamada et al "
Ishida et al 77
Evertset al 8
Camargo et al ™

Martinez-Zapata et al &

Cerzaetal ®

He et al 8
Sanchez et al 8
Bendinelli et al &
Filardo et al &
Dhurat, Sukesh &
Filardo et al &
Kon et al &

de Jonge et al
Ghanaati et al 8
Thanasas et al %
Pietrzak, Eppley %
Niemeyer et al %
Haleem et al ®?
Kakudo et al %
Ehrenfest et al *
Ehrenfest et al ®°
Wiltfang et al %
Filardo et al ¥
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354 215 4 27,23 Kajikawa et al 8 2008

347 205 15 38,56 Lietal % 2012

346 229 15 16,48 Hemker et al 1 2000

342 173 0 19,00 T6ziim, Demiralp 1% 2003

341 231 13 34,10 van Buul et al 1% 2011

338 247 3 24,14 Murray et al 1% 2007

338 206 3 22,53 Van Den Dolder et al 1% 2006

337 255 10 37,44 Rodeo et al 1% 2012

33 220 16 27,92 Hammond et al 1% 2009

338 248 3 24,14 Murray et al 1% 2007

335 206 6 19,71 Kitoh et al 108 2004

333 233 62 41,63 Krogh et al 18 2013

331 223 2 36,78 Mishra et al 1%° 2012

330 192 9 18,33 Carter et al 11 2003

326 237 0 36,22 McCarrel et al 1 2012

316 227 11 35,11 Sheth et al %2 2012

314 205 30 28,55 Engebretsen et al % 2010

310 226 14 38,75 Zhu et al 13 2013

307 206 8 27,91 Sampson et al 1 2010

306 213 61 61,20 Meheux et al 2016
Platelet concentrate related to surgical procedures slope of 5,031 and Kendall's tau of 0,216 to
(54,33%) have a little higher articles number than therapeutical. This shows us, both procedures have an
therapeutical procedures (45,66%). A Mann-Kendal increasing number of publications, but surgical
test performed returned a Sen’s slope value of 30,885 procedures have the most robust trend (figure 1).

and Kendall’s tau of 0,332 to surgical while a Sen’s
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Furthermore, a p-value of surgical use of platelet Favorable outcomes analysed included wound
concentrates is 0,044, statistically significant, but healing, bone regeneration, osteoarthritis and tendon
therapeutical use has a p-value of 0,194. injuries/tendinopathy. A resume of Kendall stau, p-

value and Sen’s slope is on table 2.
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Table 2. Favorable outcomes Mann-Kendal test results

Series\Test gﬁndall S p-value Sen's slope
wound healing 0,765 <0,0001 4,806
bone regeneration 0,222 0,183 0,569
osteoarthritis 0,899 <0,0001 1,667
tendon injuries/tendinopathy 0,569 0,001 1,806
There is a clear uptrend in all outcomes, most notably p-value not statistically significant (p = 0,183). A
on wound healing. Three results have statistically graphic visualization of trends can be seen on figure 2.

significant p-values while bone regeneration returns a

‘wound healing bone regeneration

1 2006 2011 2016

osteoarthritis tendon injuriesitendinopathy

Platelet concentrates can be used in many indications, dentistry, it is possible to cite oral surgery,
spread in some disciplines. For example, the medicine implantodontics, and periodontics.” An area graphic
disciplines that most routinely use platelet demonstrates a visual comparison between number of
concentrates are orthopedics, sports medicine, plastic articles in each discipline (figure 3).

surgery, dermatology, and ophthalmology while in

W orthopedics W oral surgery W periodontics dermatology

W implantodontics sports medicine plastic surgery ® ophthalmology

oral surgery

dermatology

periodontics orthopedics plastic surgery sports medicine el {0l

In figure 4 is possible to see a map of the countries that are producing these papers.
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A Pearson’s correlation test was performed on the top
100 list, between two bibliographic search platforms,
MA and Dimensions and between each platform and
AAS. Pearson’s correlation coefficient between MA

500 1000 1500

A Fisher exact test was performed to assess if an open-
access article has more chances to be mentioned. Test
statistic returned a statistically significant value of
0.0182 (p <.05). A Kruskal-Wallis test was performed
to examine the relation between citation density and
year of publication, returning a H statistic of 209.3354
(1, N=315, p <.00001).

The most frequent MeSH keyword were “humans”,

“male”, “platelet-rich plasma”, “female”, and

and Dimensions was 0.977 (figure 5), considered very
high. MA and AAS have a coefficient of 0.1096 (poor)
and between Dimensions and AAS, 0.36699
(moderate).

“animals”. In figure 6 is possible to see a graphical
representation of keywords in a network visualization
made through free software VOSviewer (Leiden
University, Netherlands). The size of the circles is
related to the number of citations using the determined
keyword.®
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Discussion

This paper aims to perform a bibliometric analysis of
platelet concentrates and assess publications trends
over time. Graphic data visualization through
bibliometric software and statistical tests were

el ma n S follow-up studies
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performed to make information more assimilable (p <
.05). Bibliometric analysis enables researchers and
readers to identify research evolution in a specific area
over time and to get a superior comprehension as well
as some possible failures.®
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Interest in surgical use of platelet concentrates has an
uptrend. As a result, handling platelet concentrates
with surgical purposes has a higher chance of
publication and dissemination (p = 0,044), contrary to
therapeutical use, in a downtrend. However, this trend
is not statistically significant (p = 0,194).

Same statistically significant uptrend can be found on
wound healing (p < .0001), osteoarthritis (p < .0001)
and tendon injuries/tendinopathy (p = 0.001), what
indicates these outcomes has a high chance of increase
in number of publications. And although bone
regeneration is in uptrend, this is not statistically
significant (p = 0,183).

Number of publications about platelet concentrates on
periodontics and orthopedics is higher than in other
disciplines. This difference could get bigger over time
due to constant interest in these two disciplines.
However, the three more cited articles are related to
oral surgery.’*1? Thus, the list of top 100 most cited
articles has an heterogeneous distribution on
disciplines and journals. The only question with a
higher predominance on the top 100 list is USA as
country of origin, with 36 articles.

Keyword choose is critical on article dissemination,®
specially in cases of some topic areas like platelet
concentrates, used in various disciplines. A graphical
analysis through a bibliometric software can be
instrumental in choosing an appropriate keyword,
increasing precision, sensitivity and efficiency on a
bibliographic search.*

There is no surgical precision in bibliometrics
analysis.> However, there is a high correlation
between Microsoft Academic and Dimensions, which
delineates these two platforms are equivalent. The
same correlation is not found on AAS. These two
search platforms lead us to conclude that altmetrics is
complementary to bibliometrics, two utterly different
manners to assess scientific articles. An open-access

article has more chances to be mentioned (AAS) than
a paid articled (p < .05), same conclusion of another
paper *° and contrary to a second one.

Citation density is the number of citations per year of
publication and is an essential manner for
understanding the scientific strength and impact of a
determined paper. A strong correlation was found (p <
.05) between year of publication and citation density.
An older article has a higher chance of increasing
citations than a more recently published article.5’
According to Altmetrics, a score that could be
considered good is about.?® Seventeen articles on this
top 100 list are equal or higher than,? of these,'® are
related to orthopedics or sports medicine.*®3! There is
a growing interest on the web about platelet
concentrates use on orthopedics and sports medicine.

Conclusions

Bibliometric and altmetric analysis are very useful for
researchers, academics, and students since both can
facilitate any study, research or publishing an article.
Open articles have a higher chance to be mentioned
than paid articles. Surgical use of platelet concentrates
as wound healing, osteoarthritis and tendon
injuries/tendinopathy are uptrend, with more
opportunities to achieve publication. An appropriate
keyword is crucial in article dissemination. Futures
studies are necessary since science is very dynamic,
and this list needs updating from times to times.
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Pe3rome
Henn: Llenwio 3T0i cTaThu ABISIETCA NMPEJOCTaBICHUE OMOIMOMETPUYECKOTO aHAIN3a TEHACHIUH MyOIuKaIid 1
ciucka 100 Hanboiee MUTHPYEMBIX CTaTel 0 KOHIIGHTpaTax TPOMOOIMTOB 3a Tiocieanue 20 yier.
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cTparerun  «(oboramieHHbIE TpoMmOoIuTaMu)y». KonmdecTBO IUTHPOBAHWN, CBSA3AHHBIX C KOHKPETHBIM
WCTIOJIb30BaHUEM, OJIarOTNPHSITHBIMU HUCXOJaMHU W JUCHUIUIMHAMH, OBUIO MPOAHATH3HPOBAHO C UCIIOIB30BAaHHEM
Microsoft Excel u XLSTAT. bbuta co3aana BTopas TabgWIa ¢ KOJTMYECTBOM IMTHPOBAHUM, albTMETPHUCCKOMN
onerkoii BuuManus (AAS) u rooM myOaukaun. PeTHHT ObLIT OTCOPTHPOBAH IO KOJIUYECTBY UTHpOBaHuii co 100
Hanboliee YacTO IUTHPYEMBIMH CTaTbIMU H OOCYXJTaeMbIMH TEPEMEHHBIMU. [ padudeckas BU3yanIn3aIus
KJIFOUEBBIX CJIOB ObUTa co3naHa ¢ momouibto VOSviewer. CTaTUCTHYECKHUI aHANIW3 TPHHSUT BO BHEUMaHue 95%
JIOBEPUTEIILHBIN HHTEPBAL.

PesyabTaThl: Bout cocTaBnen nonesnsiii ciimcok u3 100 mydmux crarei, 9To0bl MOMOYb podeccroHaraM caMbIMU
pasHbpIMH  cioco0amu. TeHJEHLUMH KOHLEHTPATOB TPOMOOLMTOB IIEHHBI IS HCCIIENOBaTeNeH, MOCKOIBbKY
MO3BOJISIIOT  BU3YQIM3UPOBATh TO, YTO OOINbIIE WHTEpPECYeT 4YHUTaTellell M pPeJakTopoB. XHPYPTrHUECKOES
WCTIOJIb30BaHUE KOHIICHTPATOB TPOMOOIIUTOB W HEKOTOPBIC PE3YJIbTAThl HAXOJATCS B BOCXOJISIIEM TpPEHJE
nyonukanuii (p < 0,05).

BoiBoabl: brbnroMeTtpus v albTMETPHUKA SIBISIOTCS IEHHBIMA WHCTPYMEHTaMHU, KOTOPbIE HEOOXOMMO OOHOBIISITH
B 100011 nipodeccuu 3apaBooxpanenus. O0a HHCTPYMEHTA SKOHOMSIT MHOTO CHJI U BpEMEHH TEM, KTO HHTEPECYETCs
TeMol. Hann4ne moaxosiero KJIr4eBoro cioBa UMEET pellarolee 3HaYCHUE TS PACIPOCTPaHEHUS CTAThH.
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