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Abstract

Introduction: In recent decades, the application of Artificial Intelligence (Al)
in various aspects of cancer diagnosis, treatment, and prognosis has shown great
promise. The present study aimed to assess the performance of Iranian scientific
publications concerning the use of Al in breast cancer through bibliometric
methods.

Methods: The research encompasses all scientific productions of Iranian
scholars focusing on the application of Al in breast cancer, indexed in the Web
of Science Science Citation Index-Expanded (WOS SCIE) database without
time limitation. Bibliometric analysis was performed using Excel (version
2019), BiblioShiny, and VOS Viewer software.

Results: A total of 213 documents were retrieved from 929 authors. The results
demonstrated a sustained growth trend in document production, with a growth
rate of 3.06%, beginning in 2001 (n=1). Original articles were the predominant
type of publication, with only a few single-author papers. “Ali Abbasian
Ardakani” and the “Islamic Azad University” emerged as the author and
institution with the highest scientific output, while “Computers in Biology and
Medicine” was identified as the leading journal in this field. The co-authorship
map indicated that Iranian researchers primarily collaborated with colleagues
from the United States and China. “Deep learning” and “transfer learning” were
highlighted as trending topics. In addition, “breast cancer,” “machine learning,”
and “deep learning” emerged as the most frequent keywords.

Conclusion: This study offers a comprehensive overview of Al-related research
in the field of breast cancer in Iran. It holds significant potential to aid
researchers, policymakers, and specialists in advancing Al research relevant to
this field and understanding its possible impacts.
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Introduction

Breast cancer is the leading cause of cancer-
related death in women worldwide (1). This
disease is the most common cancer diagnosed
among women in most countries (159 out of
185 countries) (2). According to the World
Health Organization (WHO), breast cancer
ranks second on the list of common diseases
worldwide (3). Artificial intelligence (Al) has
significantly transformed the field of medicine,
especially in the diagnosis, treatment, and
management of cancer diseases, and this has
had a profound impact on clinical decision-
making and has increased the quality of life for
various populations (4). Reviewing articles on
the application of Al in breast cancer helps
readers to have a better understanding of the
developments made in the past years and in the
field of Al and its application in breast cancer,
the scientific achievements of Al in this field,
and what is expected in the future. Therefore, to
gain deeper insight into the research in the field
of the application of Al in breast cancer, the
approach of this study is bibliometric analysis.
The present work aimed to provide a general
perspective and direction for future work to
promote Al in breast cancer by conducting a
comprehensive  bibliometric  analysis  of
publications related to this field.

Materials and Methods

This scientometric study was conducted using
bibliometric and scientific mapping methods to
analyze the performance of Iranian researchers
on the application of Al in breast cancer in
2024. In order to collect information,
bibliographic data from the Science Citation
Index Expanded (SCIE) was employed.
Therefore, all scientific productions in the field
of the application of Al in breast cancer were
extracted from the Web of Science SCIE (WOS
SCIE) database without time limits until the end
of 2023 and entered into the Excel (version
2019) software. No restrictions were considered
in terms of the publication format of the study.
In order to search for studies related to the
research topic, the words "breast cancer" and
"Al" and their synonyms in the MeSH and
EMTREE thesauri, as well as free and natural
keywords of the term among Al and breast
cancer experts, were used and combined with
appropriate Boolean operators. Excel and
BiblioShiny software were applied for
bibliometric analyses, and VOSviewer software
was utilized to draw scientific maps.
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Results

Iranian researchers published a total of 213
papers in the field of the application of Al in
breast cancer, with an average age of 4.9 years
and 20.2 citations per paper. The 213 papers
reviewed received a total of 4,302 citations in
Web of Science. Among them, nine papers were
published as single-author papers. Original
articles, with 184 papers, accounted for the most
significant number of papers in terms of the
type of study. In this regard, review articles with
17 papers and early access with nine papers
ranked second and third. In general, research in
this field was divided into three periods. The
first period was from 2001 to 2013, with less
than 10 papers per year, and the second period
included scientific productions from 2014 to
2020 and was accompanied by an upward trend
in scientific productions in this field so that the
number of papers in this field reached 19 by
2020. Moreover, the third period, from 2021 to
2023, included a significant increase in the
scientific production of Al applications in the
field of breast cancer, with more than 20 papers
per year.

According to the results obtained from WOS, a
total of 50 countries have collaborated with
Iran. The United States has collaborated with
Iranian researchers in publishing 20 papers,
which includes approximately 10.32% of the
total publications reviewed. On the other hand,
there was a strong collaboration network
between Iran and the United States, with 20
collaborations. According to the authors,
Ardakani A.A., Mohammadi A., and
Teshnehlab M. were the most active authors in
the field of Al application in breast cancer in
Iran, with six papers for each. The survey of
institutions indicated that Islamic Azad
University accounted for more than 24% of the
total scientific production and was ranked first.

A total of 628 keywords were used by the
authors of scientific publications on the
application of Al in breast cancer. The co-
occurrence network of 22 keywords with at
least five occurrences was examined. The
highest co-occurrence was between the words
"Breast cancer" and "Machine learning,"
followed by the words "Breast cancer" and
"Deep learning."” However, the trending topics
analysis showed that the only topics that
remained popular until 2023 were "Deep
learning,” with 26 occurrences, and "Transfer
learning," with six occurrences. In order to
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identify the core journals publishing articles on
Al in breast cancer, Bradford's law and source
impact analysis were applied. The analysis
demonstrated that among 135 journals, 16
journals were located in core zone 1, and the
rest were located in zones 2 and 3. Therefore,
the top 16 journals were the main and core
sources for publishing scientific publications on
the application of Al in breast cancer.

In a work entitled "Enhanced probabilistic
neural network with local decision circles: A
robust classifier,” conducted by Mehran
Ahmadlou and Hojjat Adeli in 2010, the
accuracy and robustness of the generalized
neural network were compared with the
probabilistic neural network using three
different criterion classification problems, as
well as iris data, diabetes data, breast cancer
data, and five different ratios of training data to
test data. This paper was identified as the most
cited paper in Integrated Computer-Aided
Engineering, receiving 321 citations.

Discussion

Since bibliometric methods are used to discover
trends in various research fields (5, 6), and
numerous studies have been published on Al
and its application in various medical fields (7-
9), the present study can be considered the first
analysis and mapping of scientific productions
of Iranian researchers in the field of Al in breast
cancer in the WOS database. In line with the
results of this study, CheshmehSohrabi et al.
confirmed the growth path of Iranian research
in the field of cancer in 2022. According to the
results of their study, from 1970 to 2000,
scientific production in the field of cancer
varied from 2 to 33 articles, after which it
increased significantly (10). These results are
similar to the findings of the present study in
terms of the growth of scientific productions in
the field of breast cancer. A study by Karger and
Karel Jusik on bibliometric analysis of studies
on Al for cancer diagnosis indicated that the
United States and China had the most scientific
productions on the application of Al in cancer
(8), which is different from the results of the
present study in terms of examining all
countries in the world in terms of publishing
scientific productions on Al in the general field
of cancer.

The growing trend of scientific production by

Iranian researchers in the studied field
demonstrates that the use of Al has received

more attention from researchers in various
scientific fields, especially medical sciences
and cancer research, in recent years. The reason
for this has been the researchers' turning to new
methods to facilitate the diagnosis and
treatment of diseases through the use of new
technology. In a similar study, co-occurrence
analysis of words in the field of cancer showed
that the words "breast cancer,” "machine
learning," and "cancer classification" had the
highest frequencies (9), which is similar to the
results of the present work. Moreover, another
study indicated that "deep learning,” "machine
learning," and "Al" had a higher centrality in the
word network (8), which is also similar to the
findings of the present study. The results related
to determining the core journals publishing Al
research in breast cancer demonstrated that 16
journals were among them; "Computers in
Biology and Medicine" ranked first among
them based on source impact and Bradford's
law. In the study by Jiu et al., the top 10 journals
that published the most articles in the field of Al
in healthcare were reported. According to the
findings of this study, PLOS One and Expert
Systems with Applications published the most
articles between 1995 and 2019. In addition,
“Computers in Biology and Medicine” ranked
10th (7), which is different from the results of
the current work.

Conclusion

The results revealed that Iranian researchers
have published their articles in leading journals
in the world and have collaborated with
researchers in developed countries, which
shows the interest of Iranian researchers in the
application of Al in breast cancer research.
Additionally, co-occurrence analysis of the
terms in this field demonstrated the growth of
emerging terms in Al in breast cancer. With the
growing trend of this technology in the world, it
is expected that the country's government and
research  policymakers, while  creating
transparent financial and research policies, take
effective measures to provide the necessary
funding and technological infrastructure for
research in this field. These measures will pave
the way for international cooperation between
Iranian researchers in the field of Al in breast
cancer with global leaders.
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Table 1: General information on the evidence in the field of applications of artificial intelligence in breast

cancer
Description | Result Description | Result

Key information about the data Key information about the data

Duration | 2001-2023 Author collaboration

Sources (journals, books, etc.) 135 Single-author papers 9
Documents 213 Co-authors per paper 5.77

Annual growth rate (%) 3.06 International participation (%) 41.78
Average age of document 4.9 Types of articles
Average citations per document 20.2 Original article 184
Sources 10,408 Review article 17

Document contents Early access article 9

Plus Keywords (1D) 556 Data article 1

Author Keywords (DE) 628 Correction 1
Authors Editorial article 1

Authors 929 - -

Authors of single-author papers 9 - -

2 University of Naples and University of Campania’s
Luigi Vanvitelli (Italy)

' Massimo Aria and Corrado Cuccurullo
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Fig 1: Trend of publishing scientific products of Iranian researchers in the field of applications of artificial
intelligence in breast cancer in breast cancer from 2001 to 2023
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Table 2: Average citations per document and year for scientific output of Iranian researchers in the field

of applications of artificial intelligence in breast cancer

Year MeanTCperArt | MeanTCperYear | CitableYears
2001 49 2.04 24
2002 14 0.61 23
2004 0 0 21
2008 0 0 17
2010 172.5 115 15
2011 69 4.93 14
2012 255 1.96 13
2013 52.29 4.36 12
2014 27.25 2.48 11
2015 35.73 3.57 10
2016 34 3.78 9
2017 305 381 8
2018 20.5 2.93 7
2019 37.91 6.32 6
2020 13.94 2.79 5
2021 19.14 4.78 4
2022 7.35 2.45 3
2023 3.24 1.62 2
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Table 3: Countries or regions actively cooperating with Iran in publishing scientific products in the field of

applications of artificial intelligence in breast cancer

Countries/Regions Record % of 213 | Countries/Regions Record % of 213
Count Count
USA 22 10.32 INDIA 5 2.34
PEOPLES R CHINA 17 7.98 IRELAND 5 2.34
MALAYSIA 16 7.51 SPAIN 5 2.34
AUSTRALIA 12 5.63 IRAQ 4 1.87
CANADA 12 5.63 ITALY 4 1.87
GERMANY 10 4.69 JAPAN 4 1.87
TURKEY 8 3.75 JORDAN 4 1.87
ENGLAND 7 3.28 ROMANIA 4 1.87
NETHERLANDS 6 2.81 SINGAPORE 4 1.87
SWITZERLAND 6 2.81 SOUTH AFRICA 4 1.87
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Ol b )0 (Lgman Jigd 3 2)lS 0jg 50 hliseo Bblo b by, gls b ol pf (5,0 4ol :Y ISl

Teshnehlab .aisg o)l )0 by oy 10 coiao
OBaiss op S eeesd 5l Ahmadinegjad N. 4 M.
S5 plas,e YOV Jlo o oS s 055 ol (Sl
Yory Jlo oV S ol aiog 005 piste |, S 00
Slaws R aS ‘).> S 0o ulf\.\.».m.as.a @lﬂj&u C?‘
3 s Jlo cpl o Basg g Slolaul v g I low
slzewl Yo L Ghoushehi SJ. el sog ;508 slo Lo
<l 0 Jlo cpl jo Ty sliwl slass oy s VoYY L jo

Slunwgo 3 Qw98 ool Slalgi Julond
OB K gi oole Sladgi Juloxs

Slades Ll Jlo wlulp 1) Jlad soreggs oo ¥ S5
slass K508 (5o pls (S pl o000 oo LiS sole
Iy Slolowl ggame Ll S5, L slooply 5 Sl
Ardakani ¥ S olol poims oo ylid Jlo Lelool
elas’,» Teshnehlab M. 3 Mohammadi A. A A.

92 )5 059 (Baing Sl S jae b L

el OJ;
ARDAKAN A4 - -
MOHAMMADI A~ —
—_—
TESHNEHLAE M- o -
AEMADIMNELIAD N - f-\}
—_
&  DANYALI H- = (]
o =
=
£ GHOUSHCHI5)- & —@
HELFROUSH M5- = —
ACHARYA UR- S &
ASADI M~ - - -
ASADIR= - ———
_N -+ =] =1 b= o~
™~ = = = = a
= = = = = =
Year

Fig 3: Authors’ scientific productions by time
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Table 4: Top 10 journals based on source impact

[ Downloaded from ijbd.ir on 2025-07-27 ]

Element h_index | g_index | m_index | TC | NP | PY_start
Computers in Biology and Medicine 6 9 0.429 300 | 9 2011
Expert Systems with Applications 6 7 0.429 532 | 7 2011
Applied Soft Computing 5 6 0.417 228 | 6 2013
Biomedical Signal Processing and Control 4 4 1.333 24 7 2022
Computational Intelligence and Neuroscience 4 4 1 38 4 2021
Soft Computing 4 5 0.364 266 | 5 2014
Computational and Mathematical Methods in 3 3 0.333 87 3 2016
Medicine

Journal of Medical Systems 3 3 0.231 91 3 2012
Scientific Reports 3 5 0.6 44 5 2020
Al Edam-Atrtificial Intelligence for Engineering 2 2 0.222 7 2 2016
Design Analysis and Manufacturing
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Table 5: Ranking of core journals based on Bradford's law

Core Journals Rank | Freq | cumFreq| Zone
Computers in Biology and Medicine 1 9 9 Zone 1
Biomedical Signal Processing and Control 2 7 16 Zone 1
Expert Systems with Applications 3 7 23 Zone 1
Journal of Cancer Research and Clinical Oncology 4 7 30 Zone 1
Applied Soft Computing 5 6 36 Zone 1
Scientific Reports 6 5 41 Zone 1
Soft Computing 7 5 46 Zone 1
Computational Intelligence and Neuroscience 8 4 50 Zone 1
Asian Pacific Journal of Cancer Prevention 9 3 53 Zone 1
Computational and Mathematical Methods in Medicine 10 3 56 Zone 1
Computer Journal 11 3 59 Zone 1
Diagnostics 12 3 62 Zone 1
Journal of Medical Systems 13 3 65 Zone 1
Medical & Biological Engineering & Computing 14 3 68 Zone 1
Al Edam-Artificial Intelligence for Engineering Design Analysis and 15 2 70 Zone 1
Manufacturing

Annals of Operations Research 16 2 72 Zone 1
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Table 6: Ten highly cited articles by lranian researchers in the field of the applications of artificial

intelligence in breast cancer

Paper DOI Total | TC per |[Normalized
Citations| Year TC
Ahmadlou M, 2010, INTEGR COMPUT-|10.3233/ICA-2010-0345 321 21.4 1.86
AIDE
Rouhi R, 2015, EXPERT SYST APPL 10.1016/j.eswa.2014.09.020 251 25.1 7.03
Jalalian A, 2013, CLIN IMAG 10.1016/j.clinimag.2012.09.024 219 18.25 4.19
Tahmashi A, 2011, COMPUT BIOL MED |10.1016/j.compbiomed.2011.06.009| 169 12.07 2.45
Heidari AA, 2019, SOFT COMPUT 10.1007/s00500-018-3424-2 160 26.67 4.22
Esfandiari N, 2014, EXPERT SYST APPL |10.1016/j.eswa.2014.01.011 151 13.73 5.54
Sheikhpour R, 2016, APPL SOFT|10.1016/j.as0c.2015.10.005 118 13.11 3.47
COMPUT
Montazeri M, 2016, TECHNOL HEALTH|10.3233/THC-151071 116 12.89 341
CARE
Rasti R, 2017, PATTERN RECOGN 10.1016/j.patcog.2017.08.004 103 12.88 3.38
Abdar M, 2020, PATTERN RECOGN|10.1016/j.patrec.2018.11.004 95 19 6.81
LETT

VAQY): $-YY


http://dx.doi.org/10.61186/ijbd.18.2.4
https://ijbd.ir/article-1-1144-fa.html

i S i 15 ]l sy el o

[ Downloaded from ijbd.ir on 2025-07-27 ]

[ DOI: 10.61186/ijbd.18.2.4]

VA(Y):F-YY

adlas ol b as (FF) acils |y olbyw 1o coias
el Bloday e o 52 €IS sy 51 Sl
Syl Gl pr S 0555 13 (Sgan Sgp sole Dlargs
e g5 5 Gl Gl pos B0 5l gy 5o o
ey, sn el ol 2 285 3 Jine il
wole Sladg oSt L omwple Oldlas a5 ol
S b 5 Gy Ol 059> 50 (egman ten Sk
5 sor oos 55l 5 el sl o ol slaell
D55 5158 oo 990

0557 ) Slnl pliize sale Sladss JLasil wis) (o)
BV Glojosl 5o gl plbpw 5o (foianben
g 0091 0,05 1 (gal, Ay g, Wig, 3l aS ol lid (YA VY
Sy azg BB GnlEl o plgee ) VoYY L
Aoy @l (pl b bLI, jo .cidls 059> cpl (ele
(5wl s cgolie s & s S0 5 (o
Sdlo ;o (egian a0 p)5 45w oplis ol
Az ooy ;o liize bawgs (5 i az g5 I 12
0 10555 32 Ol o Dlachn 5 (S jpsle ofigas ol
ssbieas (gl slaby, & ol 59,50 55 o Jdo
S99 )18 danslse s Lo (3loys 5 (anseds Joend
Sl 009s >

2l b glpl o ea Sy, (o) elaly (izmen
3 giS 00 399> a5 ol (L @l ol slaygas
Olize b ol Gl o (eghan hgn 35 059>
L o) ol cpyicion a5 wilasls o )Kan Sl
15 s sl 058 (6 e 5 e (el smie V|
08, a5 el ogy do )0 FIIVA  Madliepn o8 Lo 500
a3 )5 O g0 Ololiw] gwy il Wlg o 2y JB
Yoro Jlo oS ols olis ojem ol eale Sladgs o
S93 & Jlo 5o 5 Syoe 5o slila ) sletul 255 cn i
0aS Les o g9 andllae s o .l sols olas]
FEyman s op)l5 chagh slady, owyp ea
L B R B RS S
)l 0355 ol Ll alg o ailaie b gl VY-
Slosgs Ll 6,88 51 B gs ol 5l oo a5 aziils
yol> adlllas slaasly L aS (FA) olpl g oz (oomen
Lol aslie

2\Wu

aSd b toleyl slaosls b ijgel slacols calisuw
2 e ol ol oad awlie Jlasl eac
L 4 Integrated Computer-Aided Engineering
elobis dlie oy policwly laieay ol YYY cél o
Jle as oleal YOV b oloslyy allie cpage (FY) ol
Classification " jlgic b allie cpl 05,5 o Y+ 10
of benign and malignant breast tumors based on
> 9, o>, Lawgs "hybrid level set segmentation

Expert Systems with o (,ax> cage o
o] Wlis cpl 5o ol oo, ol> 4 Applications
Wbyl S gele SSay (asid 55k gl Sy
20ls dnng b s Al o 2 W SE L) Sonels 2 (e
el ssalie BBF Joam ,5 olitul,y &Yle e (FY)

o ’ Y
2 ol ol s (ssran e egas 3 goaxie
Lol ((FA-Y0) sl onds piiie Ko e sloais;
e 9 Jelod sl Gl Olgiee 1) yol anllae
uw}&: 036> 4O u_:‘).b‘ ULB.W u’_.o.l.c A_J‘J.»Js) )‘ A8S
oy Sl oL e gl o (Egian
YWY ggemme jo a5 ol lis mls .cadls ialag]
2 sl ol VoIV 5 Jlo ¥/ o oSl b S 00
by Oy lbyw )d (Sorasher ojp> )0 Sy
O S el OYe a5 Wloads e Sl o Kingh
0391 18,95 p Slawd o yiion 5l ele Sladgr glgl L
Aol idgh opl 5l el mbs sbily o .ol
C.tl...) u,oLw‘)a ...leoo)f ..\.Sl.' ‘) qu).w 0)9.> B @‘f‘
0)9> oode Sladgr Yoo e B VAV Jlo 5l eyl anlllas
Lzls ol (F9) casl oals Slo 95 1 (6 Kot ]38l
039> sole Sladg wdy Sl 5l jole adlllas (slaasdly
JsS 9 2,5 addllas cnl cgplins slylo s lb
YL as sls lid by el glp Soacybee
S92 o)l ele Sladg ey ez 5 4 el oaie

! Karger and Kureljusic


http://dx.doi.org/10.61186/ijbd.18.2.4
https://ijbd.ir/article-1-1144-fa.html

[ Downloaded from ijbd.ir on 2025-07-27 ]

[ DOI: 10.61186/ijbd.18.2.4]

835 )18 059> cnl Odome (5,135 5
Lraogi Lo by Ol 0 (£5lmn ign sale Dladgs
gl aladi Cga Sl el ol oS o Lal Sl lasse
5l g8 alati .yl o lusds cins alais Koo cg 5l g
g9 oad plol hagh pl Hboiass lp a8 Gl
B oass 18 o> (pl ohldfcaln o ladse
059> (nl Dlindiznd dsug jolaiods i )o slacs s jael
Wlgs so Sk cpl 5l acsbails S slas,Sen g
M@L@gqammwl)odqi)MQmM
&1 Olalllas £9.550 Wlg oo g 00 (o) 2 E3090 (nl 4

sl

&5 A
hge Dlidiod oS olo plas raghy cnl 5l el b
a9y Ny, 5l Glnl 5o Gl plboyw 09> 5 (o
ol aS Canloogs Jloye5 sl sld Sl jo 059 (goud,
Olled G 3l G 1) 0397 Gl Dl 4y 4z g3 pg3) ol
50 059> ol Sldlas 4 Slebew! (Jb nl b ojle
Wiy go yol cpl el ails salS &g, B sl Lo
Gl sbcsloy; 5 azog slcusgaxe floa
2 ol g solall Glags 25 alawlgas (cgian oo
Foe 039> (nl Dladod p Wlgi o 095 a5 All HeiS
a5 ol L egh ol @S eiamen 00,8 &8l
Lo diz pp Ooe (o |y 095 Ve glpl ladse
s adly anwgd sloypas pliims b5 00,5 i
o] ol liie Saredle ol ol wilarsls g San
Ol Olb o Sliniod (3 (egian ign )5 (ogas
3 03sm rl QBly ol e ot aes seilas
2 Skasher aoys jarbsi laoly wb, SKbles
N9y b oy, Jl ulul (pl o Gl by
5 H9o OhlaS sl dis jo (5y0kd cpl wlja,
5 Jlo Blad glacalaw obul (ped 5iS  iagh
5 oy ol Cqz 0 A% Dbl aagh

o 2! 3l s slons sode alzro | ol IS0 5 S5 o1 p0

FOr a5 ul pain agh nl mbs oS i 5o
Ol rw 50 (Foranhsn (cole Sladys LAt )0 dnsha
(ol ol3T oKty cas Ay 4 Wlatils g obies
slads; ;o ol oy 5 (I (Sdppsle ollasls
GOl )0a (o) waiiils 15 SIS cnl 5l pgn Bl
Oy 059> 53 (Sorashge Slillhs laojlguls
slaojly 5l i Slnl Gladoe a5 sls las 55 (s
Deep 4 Machine learning Breast cancer
S50 ailes,S oolatwl 0g5  ale lades o learning
oy 039> SlelS solas e Judoo i aslllas
DU D C S PR CONN | SJOVALCH DN LU R R o
Wy 10555 daby i 51" ol s el L
653 anlllas .ol alive ol axdllae gl b as (FY)
5 oedle (6550l " Gres (6 TL" a5 ol i
Sl 4l 50 (st CujS e 3l " eghan hgn”
sl alivn 50 b (pl a5 (F7) Kloogs jls ;95 5
ol p5l> adlllag
0dsS  yiiie alwd OMme Gedd 4 bee mlo
A pasde (Gl Gl 10 (egtas ber Dlidiod
Computers " alxs .ailosg Edloe (ol 5 ales V8 a5
5 zo 36 _wluly "in Biology and Medicine
8 alee VP ol e o gl ol jo 0598005 (538
aS g oae Vo Kes g g adllas jo oils
) ceadls cdlye 5o (o gran hgn 09> SYlhe 1 ylicn
adlas ol mls Gillae 0l (5155 (iog 00,5 il
Expert Systems with Applications 4 PLOS One
e YV B Y290 oogasme jo 1) oYl oy i
Computers in Biology aloe «pizren 2504 03,5
L as (FO) cusls 18 oo o5l 4o and Medicine
Sls les 6,508 andllas ewl Sglite pol> adllas gulis
[Lecture Notes in Computer Science &dlxs a5

Progress In Biomedical Optics and Imaging
Computers in 4 Cancers Proceedings Of SPIE

)8 el B Jsl ol 4o Biology and Medicine
ool Sglite ol adlllae b b oaS (F8) ausly
Loy e 45 as o Lts Slalllae ol s s
P9 059> Slalllas JLasil o ) e (n i SLeSi

1 Guo

VAQY): $-YY


http://dx.doi.org/10.61186/ijbd.18.2.4
https://ijbd.ir/article-1-1144-fa.html

i S i 15 ]l sy el o

[ Downloaded from ijbd.ir on 2025-07-27 ]

[ DOI: 10.61186/ijbd.18.2.4]

VA(Y):F-YY

&b (pyla
3 (523l ol 45 zn oS silei oo g pal GBS g
D05 092 pol> idgh (ogas

S35 ol
pole oKy (5,0l 5 Clidod Coglas 3l Banagy
I8 5 asllie ol o oo Sblies glies (S5
sl ge Is)ud 5 K VE YA VVYELSY o Lot o ob

References

1. Jalali FS, Keshavarz K, Seif M, Akrami M,
Jafari A, Ravangard R. Economic burden of
breast cancer: a case of Southern Iran. Cost
Effectiveness and Resource Allocation.
2023;21(1):58. doi: 10.1186/s12962-023-
00470-8

2. Syed AH, Khan T. Evolution of research
trends in artificial intelligence for breast
cancer diagnosis and prognosis over the past
two decades: A bibliometric analysis.
Frontiers in Oncology. 2022;12:854927.
doi: 10.3389/fonc.2022.854927

3. Almansour NM. Triple-negative breast
cancer: a brief review about epidemiology,
risk factors, signaling pathways, treatment
and role of artificial intelligence. Frontiers
in Molecular Biosciences. 2022;9:836417.
doi: 10.3389/fmolb.2022.836417

4. Lyu P-f, Wang Y, Meng Q-X, Fan P-m, Ma
K, Xiao S, et al. Mapping intellectual
structures and research hotspots in the
application of artificial intelligence in
cancer: A bibliometric analysis. Frontiers in
Oncology. 2022;12:955668. doi:
10.3389/fonc.2022.955668

5. Eghbal MJ, Ardakani ND, Asgary S. A
scientometric study of PubMed-indexed
endodontic articles: a comparison between
Iran and other regional countries. Iranian
endodontic journal. 2012;7(2):56. doi:
10.22037/iej.v7i2.3005

6. Yao Q, Chen K, Yao L, Lyu P-h, Yang T-a,
Luo F, et al. Scientometric trends and
knowledge maps of global health systems
research. Health research policy and
systems. 2014;12:1-20. doi: 10.1186/1478-
4505-12-26

7. Guo Y, Hao Z, Zhao S, Gong J, Yang F.
Artificial intelligence in health care:
bibliometric analysis. Journal of Medical

pll oj92 cnl Dlidos ly 3 (5,5k8 slocSla )
oltdze Aadlpn slos,Son aiw) Slaladl pl oo
bl Ol 5o (Somanisr 05> 0 |y Sl

2,5 walgs ol 3 Loy ol

S a0l

S Sy Sl gt o IS aeS )0 asllas oyl
a8) Cewl ouls AU Aol lass Soppesle olladls
(IR.UMSHA.REC.1403.460 : 5= ar.S

Internet Research. 2020;22(7):e18228. doi:
10.2196/18228

8. Karger E, Kureljusic M. Atrtificial
intelligence  for cancer detection—a
bibliometric analysis and avenues for future
research. Current Oncology.
2023;30(2):1626-47. doi:
10.3390/curroncol30020125

9. Musa IH, Afolabi LO, Zamit |, Musa TH,
Musa HH, Tassang A, et al. Atrtificial
intelligence and machine learning in cancer
research: a systematic and thematic analysis
of the top 100 cited articles indexed in

Scopus  database.  Cancer  Control.
2022;29:10732748221095946. doi:
10.1177/10732748221095946

10.CheshmehSohrabi M, Shabani R,

Shirdavani S. Tops and Trends in Iranian
Cancer Research: A Bibliometric Analysis.

Archives of Iranian Medicine.
2022;25(4):224-34. doi:
10.34172/aim.2022.38

11.Bray F, Ferlay J, Soerjomataram I, Siegel
RL, Torre LA, Jemal A. Global cancer
statistics 2018: GLOBOCAN estimates of
incidence and mortality worldwide for 36
cancers in 185 countries. CA: a cancer
journal for clinicians. 2018;68(6):394-424.
doi: 10.3322/caac.21492

12.Mariotto AB, Robin Yabroff K, Shao Y,
Feuer EJ, Brown ML. Projections of the cost
of cancer care in the United States: 2010—
2020. Journal of the WNational Cancer
Institute. 2011;103(2):117-28. doi:
10.1093/jnci/djg495

13.Biglu MH. Breast cancer in Iran: the trend
of Iranian researchers' studies in MEDLINE
database. Basic & Clinical Cancer Research.
2014;6(1):22-32. url:


http://dx.doi.org/10.61186/ijbd.18.2.4
https://ijbd.ir/article-1-1144-fa.html

[ Downloaded from ijbd.ir on 2025-07-27 ]

[ DOI: 10.61186/ijbd.18.2.4]

https://bcer.tums.ac.ir/index.php/bccerj/articl
e/view/94

14.Sanaat Z, Dolatkhah R. Epidemiologic
profile of breast cancer in Iran: A systematic
review and meta-analysis.  Clinical
Epidemiology and  Global  Health.
2024:101537. doi:
10.1016/j.cegh.2024.101537

15.Shah SM, Khan RA, Arif S, Sajid U.
Artificial intelligence for breast cancer
analysis: Trends & directions. Computers in
Biology and Medicine. 2022;142:105221.
doi: 10.1016/j.compbiomed.2022.105221

16.Lee CH, Dershaw DD, Kopans D, Evans P,
Monsees B, Monticciolo D, et al. Breast
cancer screening with imaging:
recommendations from the Society of
Breast Imaging and the ACR on the use of
mammography, breast MRI, breast
ultrasound, and other technologies for the
detection of clinically occult breast cancer.
Journal of the American college of
radiology. 2010;7(1):18-27. doi:
10.1016/j.jacr.2009.09.022

17.0effinger KC, Fontham ET, Etzioni R,
Herzig A, Michaelson JS, Shih Y-CT, et al.
Breast cancer screening for women at
average risk: 2015 guideline update from the
American  Cancer  Society.  Jama.
2015;314(15):1599-614. doi:
10.1001/jama.2015.12783

18.Poortmans PM, Takanen S, Marta GN,
Meattini I, Kaidar-Person O. Winter is over:
the wuse of artificial intelligence to
individualise radiation therapy for breast
cancer. The Breast. 2020;49:194-200. doi:
10.1016/j.breast.2019.11.011

19.Holmes J, Sacchi L, Bellazzi R. Atrtificial
intelligence in medicine. Ann R Coll Surg
Engl. 2004;86:334-8. doi:
10.1308/147870804290

20.Yu K-H, Beam AL, Kohane IS. Artificial
intelligence  in  healthcare.  Nature
biomedical engineering. 2018;2(10):719-
31. doi: 10.1038/s41551-018-0305-z

21.Hamet P. Tremblay//J. Acrtificial
intelligence in medicine Metabolism S.
2017;609. doi:

10.1016/j.metabol.2017.01.011

22 . Trivikram C, Samarpitha S, Madhavi K,
Moses D. Evaluation of Hybrid Face and
Voice Recognition Systems for Biometric
Identification in Areas Requiring High
Security. 1-Manager's Journal of Pattern

o 2! 3l s slons sode alzro | ol IS0 5 S5 o1 p0

Recognition. 2017;4(3). doi:
10.26634/jpr.4.3.13885

23.de Kleijn M, Siebert M, Huggett S. Artificial
Intelligence: How knowledge is created,
transferred and used. 2017. url:
https://researchcollaborations.elsevier.com/
en/publications/artificial-intelligence-how-
knowledge-is-created-transferred-and-

24.Espinoza  Villavicencio H, Gamboa-
Cruzado J, Lopez-Goycochea J, Soto Soto
L. The Role of Artificial Intelligence in the
Diagnosis of Neoplastic Diseases: A
Systematic and Bibliometric Review.
International  Journal of Online &
Biomedical Engineering. 2024;20(4). doi:
10.3991/ijoe.v20i04.45429

25.Carter SM, Rogers W, Win KT, Frazer H,
Richards B, Houssami N. The ethical, legal
and social implications of using artificial
intelligence systems in breast cancer care.
The Breast. 2020;49:25-32. doi:
10.1016/j.breast.2019.10.001

26.Shen Z, Hu J, Wu H, Chen Z, Wu W, Lin J,
et al. Global research trends and foci of
artificial intelligence-based tumor
pathology: a scientometric study. Journal of
Translational Medicine. 2022;20(1):4009.
doi: 10.1186/s12967-022-03615-0

27.Zhang Y, YuC, Zhao F, XuH, ZzhuC, Li VY.
Landscape of artificial intelligence in breast
cancer (2000-2021): a  bibliometric
analysis. Frontiers in Bioscience-Landmark.
2022;27(8):224. doi: 10.31083/j.fbl12708224

28.Liu Q, Zhang J, Bai Y. Mapping the
landscape of artificial intelligence in skin
cancer research: a bibliometric analysis.
Frontiers in Oncology. 2023;13:1222426.
doi: 10.3389/fonc.2023.1222426

29.Liu G, Zhao J, Tian G, Li S, Lu Y.
Visualizing knowledge evolution trends and
research hotspots of artificial intelligence in
colorectal cancer: A bibliometric analysis.
Frontiers in Oncology. 2022;12:925924.
doi: 10.3389/fonc.2022.925924

30.Jimma BL. Artificial intelligence in
healthcare: A  bibliometric  analysis.
Telematics and Informatics Reports.
2023;9:100041. doi:
10.1016/j.teler.2023.100041

31.Ho Y-S, Ouchi A, Nemati-Anaraki L.
Highly cited publication performance in the
ophthalmology category in the Web of
Science database: a bibliometric analysis.
International Journal of Ophthalmology.

VAQY): $-YY


http://dx.doi.org/10.61186/ijbd.18.2.4
https://ijbd.ir/article-1-1144-fa.html

i S i 15 ]l sy el o

[ Downloaded from ijbd.ir on 2025-07-27 ]

[ DOI: 10.61186/ijbd.18.2.4]

VA(Y):F-YY

2023;16(7):1155. doi:
10.18240/ij0.2023.07.22

32.Verma S, Gustafsson A. Investigating the
emerging COVID-19 research trends in the
field of business and management: A
bibliometric analysis approach. Journal of
business research. 2020;118:253-61. doi:
10.1016/j.jbusres.2020.06.057

33.Durieux V, Gevenois PA. Bibliometric

indicators:  quality = measurements  of
scientific publication. Radiology.
2010;255(2):342-51. doi:

10.1148/radiol.09090626

34.Zareivenovel M, Nemati-Anaraki L, Ouchi
A, Nourizadeh M, Aghashahi M. Iranian
Journal of Allergy, Asthma, and
Immunology: A Bibliometric and Altmetric
Analysis from 2005 to 2022. Iranian Journal
of Allergy, Asthma and Immunology.
2024;23(1):29-51. doi:
10.18502/ijaai.v23i1.14952

35.Gaur A, Kumar M. A systematic approach
to conducting review studies: An
assessment of content analysis in 25 years of
IB research. Journal of World Business.
2018;53(2):280-9. doi:
10.1016/j.jwb.2017.11.003

36.Kaur V. Knowledge-based dynamic
capabilities: a scientometric analysis of
marriage between knowledge management
and dynamic capabilities. Journal of
Knowledge Management. 2022;27(4):919-
52. doi: 10.1108/jkm-02-2022-0112

37.Kaur V. Neurostrategy: A scientometric
analysis of marriage between neuroscience
and strategic management. Journal of
Business Research. 2024;170:114342. doi:
10.1016/j.jbusres.2023.114342

38.Aria M, Cuccurullo C. bibliometrix: An R-
tool for comprehensive science mapping
analysis.  Journal  of  informetrics.
2017;11(4):959-75. doi:
10.1016/j.j0i.2017.08.007

39.Van Eck N, Waltman L. Software survey:
VVOSviewer, a computer program for
bibliometric  mapping.  scientometrics.
2010;84(2):523-38. doi: 10.1007/s11192-
009-0146-3

40.Abdolmaleki P, Buadu LD, Naderimansh H.
Feature extraction and classification of
breast cancer on dynamic magnetic
resonance imaging using artificial neural
network. Cancer Lett. 2001;171(2):183-91.
doi: 10.1016/s0304-3835(01)00508-0

41.Ahmadlou M, Adeli H. Enhanced
probabilistic neural network with local
decision circles: A robust classifier.
Integrated Computer-Aided Engineering.
2010;17:197-210. doi:
10.5555/1839615.1839621

42.Rouhi R, Jafari M. Classification of benign
and malignant breast tumors based on
hybrid level set segmentation. Expert
Systems with Applications. 2016;46:45-59.
doi: 10.1016/j.eswa.2015.10.011

43.Eghbal MJ, Ardakani ND, Asgary Sllej. A
scientometric study of PubMed-indexed
endodontic articles: a comparison between
Iran and other regional countries.
2012;7(2):56. doi: 10.22037/iej.v7i2.3005

44.Yao Qiang YQ, Chen Kai CK, Yao Lan YL,
Lyu PengHui LP, Yang TianAn YT, Luo Fei
LF, et al. Scientometric trends and
knowledge map of global health systems
research. 2014. doi: 10.1186/1478-4505-12-
26

45.Guo Y, Hao Z, Zhao S, Gong J, Yang
FJJoMIR. Artificial intelligence in health
care: bibliometric analysis.
2020;22(7):e18228. doi: 10.2196/18228

46.Karger E, Kureljusic MJCO. Artificial
intelligence  for cancer detection—a
bibliometric analysis and avenues for future
research. 2023;30(2):1626-47. doi:
10.3390/curroncol30020125

47.Musa IH, Afolabi LO, Zamit I, Musa TH,
Musa HH, Tassang A, et al. Atrtificial
intelligence and machine learning in cancer
research: a systematic and thematic analysis
of the top 100 cited articles indexed in
Scopus database.
2022;29:10732748221095946. doi:
10.1177/10732748221095946

48.Wu T, Duan Y, Zhang T, Tian W, Liu H,
Deng Y. Research Trends in the Application
of Artificial Intelligence in Oncology: A
Bibliometric and Network Visualization
Study. 2022;27(9). doi:
10.31083/j.fb12709254

49.CheshmehSohrabi M, Shabani R,
Shirdavani SJAoIM. Tops and Trends in
Iranian Cancer Research: A Bibliometric
Analysis. 2022;25(4):224-34. doi:
10.34172/aim.2022.38


http://dx.doi.org/10.61186/ijbd.18.2.4
https://ijbd.ir/article-1-1144-fa.html
http://www.tcpdf.org

