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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



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

redgiy Al oole ddme
98 351315 0395 33 QLI So Ry 3 (LS Julxs OB sanen
VELAA(Y): E-YY
Ol G g 48 (5 guro
"eular gl 036 T orao Lol M 2l (e N SB5  p0
ol eohan clian Sigasle olfails o Ky SleMbl e 538 o ALLS 5 slul 55,4
i ppsle oRasly ( Sigy Slo, el g o pae aSails o Kb Sl oMbl 5 sl 09,5
Olrl s s
Oyl laes lass (S ppole olKilo o Kbl m 0aSKails ( Sy Slu,eMbl g (5 ,lulS 09 37
oS>
5 Oleyd Laseis @it dis 0 Laianyben | (6 pSos B lrars (o iU
0, 80ae s pols aslllas 5l Ban sl 009 (iBudsg ojlgen b (5ilen (45T
)‘ oozl b ul*-““ uuo)“’ 035> 4 (Eyhanhyd ‘5)‘«’)[5 ryaz S ul"")“‘ ‘5’“1; U‘J“Jf VY VIV s bl g,
Lol iwoliS sla s, VETAN by o,

S8 58 o ) liize ode Sy a5 Juli oyl anels : g oy
g 0 )5 05 0 Slnl ole Sladgs ads ol img dnel> i o p h9) Aliochiob1@gmail.com

(WOS SCIE) a3, s S pale (goliciw] aled 10 ouls ayled oyl lb s 055> 10 coiae
el o0l oolaw! VOS Viewer 4 BiblioShiny

Slasslasy Wgy as ol lid gl ol obsk eain s AV 51 S 00 TIY ggomme o (bdaidly
el 03 (171) Yo o) Jlo 5l Slalllae [Leil 5T 5 (gogno SalS ¥+ 7w, #55 b S o
e P 009 i g8 ST S e 5l (g0gumme Slawi 5 Sy £ oy yidion Jluz 5l Y
FoaalS e g Jlad dche g oty (laieds oMl SlT oKl 5 SISl lwle e
58 adlee andi aiol plulid 059> (pl ausd aloe licas S g owlidicans )0
5ol el 004y ez g el [5iS b iy Syl liie ode (o) Kan a5 olo ol
Gros 550k 9 eomdtle 6550k b Gy g 5950 E3o50 9 JUI 650k g Gres

Wdg 059> w‘ .ML,..,); o5lgadS aw 55

ol o imn g o o Sl 5] IS (515 S il ool ol ol 5 S e
ot 4 Sbls SeS 5w @l Ll s 1) gl Gl gilen 059>y oad
Sles Jliml gladely Sy

VAQY): F-YY


mailto:sha_haghighat@yahoo.com
mailto:sha_haghighat@yahoo.com

- P92 0 059> 50 plilnl sl (ZwolS Sl

VA)F-YY

ailos,S colaiwl oo S Bl Fgele g adgl ey
ol s Oladoy (o jeie slazd i ((VFANY)
Sl O)lgs 9 B 51 sloanlid mhaw il Loy s
Sl slacadle pBasall 5l il slp oS
ool b allis gladool, 5l Sy aslond Lo bl
Gl (S oo p)l5 50 T egian ben pleol (il
(AN

laailyl, 51 a5 sl @il pole 1 glSLE eqimn jben
latadon gl 5 Ll she slaas] 3 5l alis ol
o oslul (g3 aeli g Sy (Yol (g S0l wile
2j9> ;8 OlPes ) Boranbse oo )5 (1) WS
lao g pgal pacsedd (V) (¥+) Sl 5l il slo
2b 02 Slaptus 5 (b (b Aln B TY)
sloaio; ;o (Loias lgr a8 3l ass o (YY)
sl (Bl )l plyear (Soj 50 09 (oole alizes
) ol 0 b a g logs AT IS g ppko 5 e
S das) sty FB jsbar (egtas bga (@dly 5o
S)len Cupde g ploys aZis ) ohiga |,
e g2 (ke 3B cnl 5 Cal 035 Jooiio Gl s
Gltorez @lp ) (SW) cobeS 5 anily b 65
(V) ol o0l stal33l calizeo

argd Sl gt 0j9> S Oliwy by 5l ol
(apis 9§ Sy dlea sl (plos )5 L e gran hge
o (V) Bl g0 380 (S5 9 o yuoke (530 4l

St O Wy e oS Sl (egtan bea 5l (Jpanme
36,8 sl o gl solaiul ool sleosls pas g ()l o
, cedle 6ol ool o Ll Ken 90505 L
calize gloog)S 5 anseid 4 0 a5 wio)S bylS
Sgys0 LAl () Cenl” late alfan gl oo
S Sy glears; can] slocd iy o egias ign
aloz 5l s dily )0 p 9 g 55l & Boes

OA) 055 Lyl (55950 2l mints (5350501

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

doddo

23l slo sk o a38le 3B1 oy iy ol
Wgh oo ol 00s JFUS (2hg) 4y 9 00,5 ad; (i
Ol o i oo JoSi5 ) 9005 ol 4y 2l 51 (slosgs g
ol 53 065 53 Gl 5l (SA6 S pe e gl Ly
O ipls e olbye () Cwl Glex
V09) byeiS ST 50 U5 o 5o odds ools aumis
oyl ool (1) el (5S VAD I S
P> 4y 5o Gl olbyw toilae Sl lole
(M) )1 513 e sl 55 @ld slags Lo
55 ol Sl Mallipes (eill Lasgs a5 55k lon
Ol b ol lens olass o5, oo il s DLl Y- YY L
oA el e 8 Gseles YN & Y F Lo
YI¥ 0g0 Yo Ve Jlo o ccblags Sl plosle ()15
3 g Sl 0ad Eud Gl plb e waz 3550 Goeles
Silew ol 5l (BB S e 290 518 FAD Sl ples
w5l e Yl S0 oleay (V) csl 0als 5158
397 Gl Ol Ol Sl 2 Ol ol 53 (35 Gseke
Slplasbe obwl sla,eaS j0.(V)) dies oo S 5l
OAYL L OY) el falidl a5, liny Gl 5 58
2 5095483 S5 Jlnl GU5 50 pliws Gl 59 Ol5ee
0 T 48l anwgi sl )9iS )0 055 Yleon b anlis
Sl e JLe Ve 5 ohles laws 0 Yo 5l s g amo
s Jsl &y 5e B5 51 by Ol iolnl 520
J5 5l ae )2 Y g 0ls 18 ety 4y )0 e 9 Spe Ll
ools Lplaiz] 8g5 4y Comniz a5 dz g5 o |, oyl s
Ul 55 iy 5l 3y50 VFAFY L ol LOF) cand
sl im0 1) o)lews ol & Ml Gliee (0 SYL YAV
S ogs ol Jle ol 5o slew FAY g atisls by
L)) Wleols cews

5 oty algie iy ol (lSiny) arts
Sy Ol ol 53 1) 0 oglee (S5 (s
Sl anwgs 528 paiz ies cnl 5o (10) Wiz
Oy (Bl gigw (oubline (wiligy; ()0 pngad
Ol sl BlSser 2 e b2 laaal

! Breast Cancer

2World Health Organization (WHO)

3 Artificial Intelligence (Al)

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



G wloly Ll sl adl congome sldloge
slasllas g2g0 slagtagy l aslllae cnl ol Kingh
Oy )3 (B g 3 )5 (e (o) 2 oga> 50
(b el oo 3 plowil 4y (riw DS g jas Ly
L ) gl lsS Ll ol adlls (ow
Ol Oy 58 (egmanbsn 3 )5 09> 50 Ll
s 3lS s e (S s e )l o
asled w23 by ol e siy] Sliiss o 1, egias

& b9, 9 olge

e 5 e S g SaS b (il aslla o
12 Gl ol R, 8 Slae Jelo sliiasy ol atis
Jbo 50 Gl by y0 (egianhsn 005 (ogas
Sl ( oS ol g 4y ol pll VoYY
Mme o,Shoe g Ll )o H5ebg slansy) sz
S 6,88 Sl 5 5,5 lasSl iaghy sleadlse
ol 5o (YF-YY) WS )Li;;ﬂ dg>g0 H5ho 4o | 039>
slasi) Byl o g mpoe ooy 1 gob; slass I Jdow
(Slegdge g (gaulS SlolS olas ) dasloul § oLl
(VD) 09 g0 oolazul

0old oL ol
ales cBLilS sloosls 5leledbl (55 aos jglatads
2 ooliwl Y wiluglog aml s sgle ol
oliw! Jolis 0ols ol L (ol Ol (gl Judo (3 5 eteo
Slllas o ol azg BB o5 T Gos oy s
Sladg Ll sl glgl g (TF) ximple
(ol iS OYle (syae 9 Jwel OYe)  ole
Sy azgs B idg fops 5 daoliS daallic
pole oot (Ladge it laoje )3yt ele

T sl 4 S Py Sl Gldigy 5 (FV) (S
Syl i sele Slady alS jlate e a4 g
b Sloj Cavgazms gy Gl Ol 5o (gm0 b0
5,ls 5 2!yl WOS SCIE oS30, 51 ¥+ YY Lo oLl
Sl Shogase g ol EXCEl v.2019 3306 5

s a5 e s Sl Laml B

3 Scopus

Gl i st ol b | 503 5 0

Oldod g die) Sy (Sdiy pgad Jlod g a5
ol Baa (YF) cul odgr (Lomasyigh p  sie
bl g Julos 5 525 )0 (egianign 3l coliiul
@SS 5 srgal sbodls J grar 6N o 038
b S mea ;o Sl wele plaazie 5 Gy
Colly (S 5 Ol Ol (arSiT 590 55 e
i 5 (BlFgele plaatie sgeS oS il
Ol ol 3 1) Gliay 6,800 ,¢ Sloss 2oliS g o
g Jolse B pamin Cono g C83 S (o0 e
@ o s Wl oo pgal Jlod g 45 )0 (eeran
b ol ooy (51 G 9 Vb kST L atss
g ball, o badan dly o (V) aes il
s Sl 0s3lig, eslaiul (gl paal (laptun
Ol s (s 9 0loys (Sl aneis o) egiae
oo o pyl5 al, L (YY) Sjleoe S by
S by by 5T iy 5 A o (Sstan
sl Sliod s 3 ol Jlo 53 Slios e
5 e iy o35l el Sy oo (V) Sl (59,2
ootee Szl el Ko i o Sl (sl
(YA 05,555 00g0b ams S 1, oy T IS wilgs e o5 1,
2 Eeas s 3 )5 05> 5 Slalllas 950 ccnl b

Seryo0 B 4 (6558 Ol Ol e
S sl odos (Ve owy oty 5 S
ookl b o)ls oo b mmwnlS Julow S L Ll
L) (o 9550 0397 59 (2vg% Slads, s par (B30
Srar Jebow g 4520 b lnl cul )5 Dbl (o5 Hsbas
g bl (M (Sluwie Baiwng do,gls
S gl g g 0je bl Slegdge
Sl lapgls g3l 8al 5 5 abgiye slas S
Sy laeadle g Gliioe (lgamisly (el 4 (e
9 o Ng) S0 5 b lah) e 5l e 25
4505 (YAF) aoo oo Sl asey cpl Sliass jo oasy
ol b ye ladisd g pliie 4 (oS Jeloo
@ adllas aiw) 5l slowijgel S0 b ars o 1) Co)d
VY ) s g | slas, o 5, 5e g3 50cuss
slcudle b hage ssrastse Slidxs ax Sl

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

VA(Y): $-YY



9B O )l 059> 0 Ll pl S SiBg G (LS Julo

VA)F-YY

pl S lbols ooty Judxi gl g 4 3l ol
Excel sla)ldley 5l (omiwls gladed ol
« Bibliometrix .o eslac.l VOSviewer f5éls 5 5
plo b Jlie B3I G conl 0ol 5,0l R L5
5 Lol srle Jausgs iy ()0 S ) R sloainy
S Ll 5 bl glaolSiails 51 glg 5uls” 501,58
8,5 L, BiblioShiny .cél asws ¥ dusils
s VOSviewer.(YA) el bibliometrix <y ,» e
Gleaslls g g cole lp a5 cwl gl
W) U=_>|)Ja L;Myw.m .E.v‘s) L> ‘G.OLM.A_)LS Xigy

F) el

SHlow o8 Jodoxs
S5 0j> 50 Sy VY ggozma o Jlnl ol Samgyy
Lo FIA (g 5ilea b (b b s 50 (ogan g0
Ol eSS e ) S e o lilag ol YUY
odds piiie glodiuns ST Gjgod S0 & wlow
€5 i dlae VAY Slaw b ool @Ylie wog
L a0 OYRe Loy ools plaiz] o> a4 |, SYls
G sloas; jo lae & b adsl pwpws g las VY

SF il @y
5 "Lsc . g':*j-“" 5 vvd)t;_m% QUo)...u" slooss

5 MeSH ladipdhol o lagl  slacisle
(5'.....19 9 Q‘)T L_SLQ")‘B‘A"'IS O g EMTREE
Ol by 5 (eoranhgn plaadie ) wllaas
o)...cal) RUCRWY VHSJQ WL».A LJ"J}' le.b)ﬂa&laj oolazwl

gt a5 Sl ) 200 4 eialoslog )o s
A% sl Yo VT aygils V8 20 )b 50 gloy Cudgasms (e
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

Sl O slao et oS (g5luaslas pas 4 axgils
FYYF ole clades Y- YF LL L WOS SCIE (s
swools ol jo wias 7 )b adlas ol sl Jdow
Pl 5550 oL 5l (e Cuop 0 g5 (SSLLalS

051 S e VY Lol a5 o

ol ol jw 30 (S gman Jigd )5 0)95 Il S Sledbl ) Jgus
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 (I1D) 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 lIranian 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 1725 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 30.5 3.81 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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Fig 3: Authors’ scientific productions by time
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Fig 4: Top ten organizations participating in publishing scientific products on the applications of artificial

intelligence in breast cancer
Ol b yw 38 Loiman g 0,5 code Oladgr JLAS] j0 cuisS &S )lio 15 9 g 00 :F JSC&

VA(Y):F-YY

Nomy 08 e belad a5 sbay wilead jalls
o olas, slass saums i s e 5 o jlusl il (g yiden
Jb YO L g aliss 5| Breast cancer .og oflgolls
Wlas, Yo L eyl alss 5l Machine learning wlos
aalS aw ooz, YP L ago aligs 5l Deep learning
Wl poedle Wog old, (i boadS
Artificial Feature selection Classification
Breast 4 Artificial neural network .intelligence
aS Wy (5,58 auls wlds 55 cancer diagnosis
oxd oolitul spzrgs BB jsbar 5 By by
Breast cancer 551y cpo (s0las, o2y yidan g
Breast 55ls oy e g Machine learning ,

og 00ldl 5ls! Deep learning 4 cancer

OB 65 53l Sl

OB W g5 o319 (s31as; o2

ole Sladg B ais g bawgs 03l9aldS FYA goomxe ;o
odd 03y )5 4 by plbpw )5 (oghanhge 08
slaz; iy JBlas b ojlaads YY (solas jon 4l o4
o5lgads” YY Egeme yO Lawlodusesls ol & s o
e S)a (03l AD) ped AlsS e S5ya (o3l
(5lg am) o lezr adgs ol S5y (o3ls Jlez) o aig>
R 54 (35 99) oty adoS Sl )3 96055 Kje
dlie G 50 ob b Ll a5 sao ol oS wlels



predigtion

artificial ne@sal network

genetic algorithm

featurefgelection

dita Diningbreast canggr diagnosis

support vegtor machine

é‘\fb VOSviewer

breast neoplasms

machine learning

segmeRtation

breawncer

classification

feature extraction

ultrasound

deep |garning

transferearning

mamme@graphy

computer-aided diagnosis

neural metworks

Fig 5: Co-occurrence network of authors' keywords

clne gole ladyl ol

And o

Yl ouisS piiie dtue D glulld jshaiea
058 5 g b 5l iy ol 5 ostan byn
oobl iy 5 e 00 F Jgaz ol colazwl o480l
Jles 5 oade Slodgs ggamae wlizul JS g-index m h
GRS ) 55 0 oo Sl 03,5 (gaiuas) jlasil g0
ol gl ailase el s pg8oly ol 5ib |, s
(ZONES) ailain dus 4y |y O oxs 55800 0 (ygil8 o2 oo
Gl shol alis sazas ol sl dihaie S o pendds
ol ol Gl Ol p )3 (egan tga DYl Lisl
Sl Ll e (g oo b atas e ol adlaio
dihie o als 18 ale VYO 5l aS ol olis b Julos
Y oddhis gV ddlie )0 Ole 4y iyl (I8 ) atis
Wt g ol lin 5 alne V7 pl ol singy 438 5713
Ol rs 58 (Egranhgn 3 )5 cale Sladg lasl
g ()l

OB R g s 5lg golas y pd aSTl 10 Sl

Ol yw )0 (Eghanigh 0jg> 53 Glegdge Wig)
by

Gl bl Wil ) gy Slegdge o JSS
wad el YoVY g VoV F Gla b o a5 Boruss
Slallas 55 a3 YoV LYY lo Lo o000 oo oylid
Jlo Sldllas .ol 054 Neural networks ,, i
Artificial neural network cowas yii 55 Y410
Support Prediction wlegsge .aivg 05,5 o §am
calize sl JLo o Classification wvector machine
V- L Breast Cancer gg.sge .ailoss Hlad by Slegsge
009 AP Oy90 3090 VoYY L Y-VV Lo 5l slas,
Breast neoplasms gss4e 45" cusl J> 5o ol .ol
om0 by gesge YoV b YAVA Jlo g
Jlo b a5 Slegdge bl 039 Slnl o, Ramg5
g olas, Y& L Deep learning wslowsls Jlad,b, Y+ YY
el 0090 olaz-, i L Transfer learning

Gl i st ol b | 503 5 0

VA(Y): $-YY



9B O )l 059> 0 Ll pl S SiBg G (LS Julo

deep learning - .
transfer learning - L ]
rmachine learning - .
feature selection- &

®

artificial intelligence-

Qreast cancer - .

data mining - -
£ segmentation - &
e breast neoplasms- -
s
computer-aided diagnosis- -
genetic algorithm - L
feature extraction - ®
classification - .
support vector machine - -
prediction - -
artificial neural network- -
neural netwarks- L]
T
[an] Iyl = [mp] — i
— — — — o ]
= = = = = =
('] ('] ('] ('] ('] (']
Year

Fig 6: Trends in topics of artificial intelligence in breast cancer from 2013 to 2023
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Table 4: Top 10 journals based on source impact

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-Atrtificial Intelligence for Engineering Design Analysisand | 15 2 70 Zone 1
Manufacturing

Annals of Operations Research 16 2 72 Zone 1

probabilistic neural network with local decision
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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 321 214 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
Tahmasbi 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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