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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.

18(2):4-23


http://dx.doi.org/10.61186/ijbd.18.2.4
https://irjbd.com/article-1-1144-en.html

[ Downloaded from irjbd.com on 2026-06-20 ]

[ DOI: 10.61186/ijbd.18.2.4

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. lranian
endodontic  journal. 2012;7(2):56. doi:
10.22037/iej.v7i2.3005

Iranian Journal of Breast Diseases | Zarghani M et al

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

8.Karger E, Kureljusic M. Artificial
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. Artificial
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 lIranian
Cancer Research: A Bibliometric Analysis.
Archives of Iranian Medicine.
2022;25(4):224-34.  doi:  10.34172/aim.
2022.38 .


https://doi.org/10.2196/18228
https://doi.org/10.34172/aim.2022.38
https://doi.org/10.34172/aim.2022.38
http://dx.doi.org/10.61186/ijbd.18.2.4
https://irjbd.com/article-1-1144-en.html

[ Downloaded from irjbd.com on 2026-06-20 ]

[ DOI: 10.61186/ijbd.18.2.4]

PEV AL
ovgR 8515 0395 40 (il SR g Y (FwLS Jukxi
ol (W g 30 (5 gucro

"eglan gamol 0356 T ro Lol B ol e ) S5 0 50

ol (ad ohed S psle oSl ( Ky SN o e 535 po LS g olinsl 55 50"
Sqeale oSl ( Sy oy MBI 5 oo 0aSiils ¢ Sy Sl y oMbl 5 (5 IWES 055"
Olrl s s

Dl o slon (S5 p5le oS (K531 9SS oS53y Syl 5 (5 LS 055"

o>

.o
5 layd Lanid alize lodis 0 Loanjisr 5l (6 S0 B slaars o idus
5,80ee s pol> asdllas 5l Ban sl 009 iSudng ojlgen b (o lew 5T
Foslinad b pliny Oy 0js> 53 (gran e 5 )5 (pgax ;o (Ll sele Doy

oo 3 )5 059 50 Slnl Qe (cole Slady alS ol gl asela towyp Y95
(WOS SCIE) a8l 5 1S ple golitul aled )3 00l ayled iy ol s 055> )3 (o5
Excel v.2019 slo,li8le 5 5l omwolS slo ldow cyz cwl Sy Cudgaome (o

ol 0o ool VOS Viewer 5 BiblioShiny

Slaasl as ) wgy aS ole lad b b obsb essn g AV 51 S0 YIY goaze o ildaidly
el 0353 (1Z1) Yo o) Lo 51 lalllas JLazil ST 5 (oogmo SlS ¥/o 5w, 5 b 5 o
e YAy g ol g8 U S e 5l (g0game slasi g S e E9 (o yuion Jlez gl Yle
Fompals alome 5 Jlb dunsho 5 ot si plyieas ol ol olStsls 5 5ol plesle e
255" (hdbion 4t siad (plulid 09> (pl s ale Glgicas Sy g (lidicans 5
S5k el 03gr (e 9 o0l 558 b iy Slal Qliie (ol (65 a5 Sls (las

Broe §550b 5 eomle (6, 50b by (o s g 55,4 gg050 g0 (JWl 5,50k 5 Gree
Adg 058> ol deluw 1 05190dS dws 35

Pl (e gtanhon b Lo e Dlisiod | S sled G Wil oo anlllan (| s 15 puS dxacti
olione 4 Sbls SeS 5 aws @l lnl o 1) gl Gle s (gilen 059>y ond

9 L_g)Lo.a.J Q)‘J‘ LJ Ja.u).o GCMU“‘?’D s.;LA.i?u 4.)...;93 )0 059> UJ‘ uL.a..aM 9 su‘)l;&fwu
Sled Jleiol sloaely Sy

(ke Alme
Oy lan slasyles
VE-£AACY): E-YY

VEY VI byl Gy
VEYNNAG pdy f,b

1] gomen 0y 93
Aliochi061@gmail.com

VA(Y): $-YY


mailto:sha_haghighat@yahoo.com
mailto:sha_haghighat@yahoo.com
http://dx.doi.org/10.61186/ijbd.18.2.4
https://irjbd.com/article-1-1144-en.html

i 5 93355 ]l g, ol b

[ Downloaded from irjbd.com on 2026-06-20 ]

[ DOI: 10.61186/ijbd.18.2.4]

VA(Y):F-YY

Wlos )7 oolaiwl 00,uS B 5sele g adgl lny
et gl Slaizg 5 petens o i (V£ Y)
el Slo g IS 51 glodil38 mhans piline (oo
Sl slacudle (Bawsal)l 5l gl sl oS
ol b ablie gl dol, 5l Sy caslonds Lo sl
Sl (S5 S5 0 T egianise plesl (Gl
(AN

laall, 51 a5 ol 6L, pole 3 glasls _cqime ban
ailiiadgn sla)ls) 5 ol se lasn ]y 5l alis sl
o ol (6358l g S5 (Pl (5T ok asils
0397 5 Glgise | (Samanisn slas )5 .(V1) wiS
o 5 pgal parseds (V) (Ye) Sy, 5l il slo
C8b 0y Slaptann 5 (reb ) (A5len B YY)
Sladine) )3 (Sorasher D)3 3l ars s (YY)
Slr s lpl plared (San 50 ohg (sele il
() Cel ouls 85 g lan w5 o o 5 asis
S dee) kxS KB Hsbar esran ben @dly 5o
sl lon Cupde 5 ol (asis ;o ohg
oy (hee S () g sl 00,8 Syt llo pu
Gloumer slp Ty (S coeS 5 anily b 65
(VF) ol o0ls Lzl Cilisre

drwg Slp grda 0o o Ol Glboje el
(wantid 9 (6 8Ly alox jl (o202 )5 L (e gian ogo
(b S peal Gl 5 (G b sl
o (V0) WSk oo 380 (S 9 Zu poke 532540k

Tobias by (6l oo Sl § ledbl &g pas

ot 50 Wlgige &5 Sl (estan a5l Jpaze
36,8 1l ogd eolatwl ool sboosls peas g s s
) sedle 8ol o, SO il 50505
e gloog)S 5 Landeid 4 0 a5 wis,S bylS
S50 Wl () Conl” ae alfan Gl ol
S Sy slaars; canl slocd iy o egias ben
aloz 5l s aily g0y psal 5 (5,5l 4 Baae

(V) oS Ll (6 j97me ot ins (559) 5G]

5Fernandez Martinez
% Triple-Negative Breast Cancer (TNBC)
’Radiation Oncology (RO)

dodio

il sl sbe a5 widl e sl Gloj' iy s
Wgid 5o i 005 LS (Shg) 42 9 00,5 Ay L
Ot s i3 0 oS5 1) j90g5 pb 4y CBL Sl (slodgs
ol 53 065 58 Gl 5l (AL S pe e gl Gl
Ol siiele e plbre (1)l ol
10%) Lo,)5iS 25T 10 o5 om0 ol esls muieis
Gt oeluly (1) sl (oS VAD I ,5iS
P oy o Ol olby todibiy Sl bl
(1) 0,08 518 Gl ol jo Bl slags jlony o]
55 ol s Sl Malliyes (uill asgs a5 55k lon
Ol b ol Slaws 05, o0 amil s wel Yo ¥Y L
3T olol o i ypedee YA 4 YoFe L
YIY 050 Yo Ve Jlo o ccblags S plosle (5,155
39 Sl 0ad &b iy (b e waz 3550 (gl
Sl ol 51 (AL Spe 0590 e FAD Lo plen
o 3] i AVl 530 ey (1) ol 00 byl
397 ol Ol Ol Sl 2 Ol i 58 (35 Ggele
el aile ool (la 085 10 (1)) aidd_so anso 511,
SO cel il o) Gl Gl 5550 58
3 395 a8 Sy Glpl 0bj 59 Gl Gl 592 Glie
o T 48l anngi slayeiS )3 993 Ylaoa b anslis
35,9 cp JLo ¥o s Ghles jlawe,0 Yol i 5w
e Jsl sy 59z 5 5l Glay Gl ol Rl 5o (VY
JS 51,0 g 3500 8 ey 45, 50 pe 9 S pe Sl
o3ld plais] 093 4 Lotz @ dzg8 g | Lol
Ul 53 i ol e 3,50 VFAEY Ly ol (V) o
Il e 50 1y ilem Gl Ml le 2 YL VY
My 0 ol Jlo T 5o Jlom FAV- 5 axils (b s
(V) Wlesls Cewss

FB pobar Wi oo Gl by plimsg; (ansuis
S Ol polr 0 1) 05 ol (S5 s
S a8l dnwgi )9l iz i) (pl )3 (10) iy
Ol (Bl ggw (ommbline (wilss; )0 pngas
Ol sl GBS 9er e L2 laasl

! Breast Cancer

2World Health Organization (WHO)

3 Artificial Intelligence (Al)

4 DEep Sensing of the Increased Risk of Early-onset
breast cancer (DESIREE)


http://dx.doi.org/10.61186/ijbd.18.2.4
https://irjbd.com/article-1-1144-en.html

[ Downloaded from irjbd.com on 2026-06-20 ]

[ DOI: 10.61186/ijbd.18.2.4]

(8 T u"L‘*")'.' Ll woel asb Cangaore W‘J.éﬁ
Gladdllas wozge sloingh 5l aslllas cul ol Kaags,
Oy )0 (Egiman sl 815 (Jl5ae gy oga )
ol ple Sl oo 5 plonil 4y (2w QBS540 (bny
ollesl 5l sl rwolS Jdow pols dslllas Bun
Ol Oy ;o (egmanbsn 3 )5 09> 5o sl
P92 98 sy i) (S s S Al L as el
dles ool 8 oyl ylo pw son] Glidss o 1) cgiae

g, g olge

5 5 (oS by ) S L (wple adlas (pl
3 Srl OhRaegs o Shee Jolo jolareas cole 4t
Jlo 5o Gl lboyw (o (omanisn 0 )5 Logas
Sl ( rwoliS Ll g ajes ol pll VoYY
e 3o g Dl jLail jo s0ebs slasis; Gozen
S 658 )5l 5 (5 Sen slagSl gy (slaadlye
ol 50 (YF-YY) WS o 80T 09390 ygie yo 1y 039>
slawi) Byb o g piee slrools 51 ool olaas 51 o
(Slegdge g (gaudS SladS las ) dasliwl ¢ ol Lac!
(YD) 598 oo oolaul

odld oL bl

ales BLalS sloosls 5 eledbl 555l aes jslateas
s ooliil " uislgloy il b S pole ol
bl Jold ools ol cnl Sl (sl SIS (n e
Slllae yo ol a2y BB )5 ol oo e, g
Slady el cladB glgl Jibe (Y5) il
(oS SV sy9p0 5 Jeel V) oele
Sladgs azgi B idg fops 5 daclS daallic
pole ohish (Lodse lize laoje> o jee el
T osisSonl 4 Cumnd Py (Sloy Ghisy 5 (FV) (S
S5 o9 oale ladss alS eliie es 4 g
b Sloy cusgazme (g (liny Olbyw )3 (Soras Ssn
5)ls 5 5l WOS SCIE olSl 5 Y- Y¥ L oLl
Sl Suogame i .o EXCel v.2019 l330e 5
i axs S s Slalllae Laxl JB

3 Scopus

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

Sliod ppe Ahpe) S (Sbj pgad oS g 4528
kel Baa (YF) cul oog Loan igr p S
8T pgas Julos g 4325 50 (egtan byl ool
@SS 5 srgas sbodls 5l grar 6N So 038
b xS preas ;o BTl plaazie 5 (K5
ol (i g Ol by parsiS 8590 50 e
i 50 (BF gl plaaine 09eS oS il
Ol ol 3 1) Gliny 680058 Sloas SolaS 5 (0g
hee Jelgs 04 pamie Lo g B3 WS o0 WS
4 (s Wlgior poal Jlod g 425 0 (eehas
ol Ol 5T G 9 Vb ColsS b et
g ailly o s,y dly o (V) sws il
oPer 5l 098le, ekl (gl pngal Slaptuc
Ol (St 5 Oloyd (b padiis 31 (e gian
P9 oo wd; b (TY) Sileies (See Ol
S by ooy ST i 5 LA 50 (Soran
sl i s ol Jlo > Sl b
5 byt (3T 5l el S0 g (V) Senl (5505
oo sadl, ol (Sew laione ¢ Slias slans,
(YA) 06,655 g0l ams S 1, lagyT S wilgs oo a5 1,
2 (Eean s 3 )5 05>y Slalllae 550 ccnl b

ey o0 B 4 659,80 Gl b e
oS Gla g (Ve o) 2 slahs, 5l
51 ool b ol ae bamimlsS s (SKaS by
Ly (oo 9550 0397 53 (2095 Loy, s par (B30 5
Srar Jedod g a3 b Il (ol 0,87 obj)) (oo jsba
g eDloliwl (dlme (Oluwbo (Baisg do,ais
i gl g gk ejex bl legse
Slrios Glaogls (g5le, S50 55 g abgy e sl S
Se pheadle 5 Gl (lgmisly (plEli a4y e
5 M Wg) S 9 Ll lah) e 5l (e (215
4525 (VAF) aoo o a1l aie ol Sladod (o oasy
ol baiye laiisd g liime 4 (uwolS Julov
@ dasdlas a5l Glodizgel S0 b ars o]y Co)d
ANV ) e gy |y slas, o 5, 5ep g0 50cuss
Scadle b badye (sgianhge Slides ax S

I Bibliometric analysis
2 Web of Science Science Citation Index-Expended
(WOS SCIE)

VAQY): F-YY


http://dx.doi.org/10.61186/ijbd.18.2.4
https://irjbd.com/article-1-1144-en.html

i S i 15 ]l sy el o

[ Downloaded from irjbd.com on 2026-06-20 ]

[ DOI: 10.61186/ijbd.18.2.4]

VA(Y):F-YY

Pl 5 Liols ooty Julow sl 55l oLl
Excel sbolitley I riwclS gladels sl
ole lbacis vow i cg> 5 BiblioShiny 4v.2019
< Bibliometrix .o sola.l VOSviewer l58ls 5 5!
2l b Jlite L3I G cosl oads 5,80l R 05
5 byl genle oy diny ol S Jogess 1) R (sl
S Llals 5 bl sleelSails 1Y glg 0ulS™ g0l,68
S35 L, BiblioShiny <ol arws ¥ Lyl
5 VOSviewer.(YA) ..l bibliometrix <y ,» e
LY ORPUNCS S WP IR SN PN [ PO
oS e bl bl o Kimgh g OMore  oeiwlsS
oud (ALl (Farmgies Luly, b (SFLIOLS Wsn

Y el

S Hlow o8 Jodxs
S 03> 33 Sy MY g0z )0 Slnl (), Kamgs
JUo FIA (o 5ileo b Gl pllo s 50 (e gan ogo
ool e, S e 1) Shae e glilag slaul YUY
0uds piiie lodiug S Gged S0 & wlw
E9 Oyiies dlae VAT slaw b Jeol oYlie aiog
L 6)om oVlie .aing ools plaisl o a4 1) wYlke
G sbas ) jo alie & L adsl wyws g alie VY

SO Jguz) aasls )3

SF 1yl @y
Sl oegn Egoge b s pe Slalllas oxtar jslateds
5 Erangise g ol plbye (slaesls

5 MeSH lalpMao!l o oyl slacssle
Ol by 5 (ghanisn plaasis b ) plhaas
logorine &5 Conl ) 258 4 uislaglog ;o gt
Al sl Yo VT aygils V8 20 )b 5o gloy Cudgasme (g
TS= (“Artificial Intelligence” OR “Deep Learning”
OR “Machine Learning” OR “Support Vector
Machine*” OR “Decision Tree*” OR “Neural
Network*” OR “Random Forest*” OR “AI” OR
“chatbot”) AND TS= (“Breast Neoplasm*” OR
“Breast Tumor*” OR “Breast Cancer*” OR
“Mammary Cancer*” OR “Malignant Neoplasm of
Breast® OR “Breast Malignant Neoplasm*” OR
“Malignant Tumor of Breast” OR “Breast Malignant
Tumor*” OR “Cancer of the Breast” OR “Cancer of
Breast” OR “Mammary Carcinoma*, Human” OR
“Human Mammary Carcinoma*’ OR “Human
Mammary Neoplasm*” OR ‘“Neoplasm*, Human
Mammary” OR “Breast Carcinoma*” OR
“Carcinoma*, Breast”) AND AD= (Iran) Time
span= without time limitation to 2023
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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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Fig 2: Countries or regions actively cooperating with Iran in publishing scientific products in the field of
applications of artificial intelligence in breast cancer
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Table 4: Top 10 journals based on source impact

[ Downloaded from irjbd.com on 2026-06-20 ]

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
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