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In modern medicine, artificial intelligence (Al) plays an increasingly important role in diagnosing and treating
various pathologies, including oncology. This review examines significant trends in the use of Al to improve the accu-
racy and speed of breast cancer detection. Thanks to machine learning algorithms and the analysis of large volumes
of data, Al systems can analyze digital radiological and pathomorphological images and detect anomalies with high

accuracy.

The aim of the work: bibliometric analysis and systematization of data on the use of Al algorithms to improve

breast cancer diagnosis.

Current research shows that Al can significantly reduce the number of false positives and negatives, leading to
timely detection of cancer and treatment of patients. In addition, integrating Al into diagnostic practice will allow
doctors to receive decision-making support, which will reduce the burden on the diagnostic service and help elimi-

nate the subjectivity factor in routine cases.

Therefore, the application of artificial intelligence in diagnosing breast cancer promises to revolutionize ap-
proaches to early detection and treatment but requires further research and discussion to ensure safety and efficacy.

Key words: artificial intelligence, breast cancer, BI-RADS scale, screening, bibliometric analysis.

Connection of the publication with planned re-
search works.

The work is a fragment of the planned research work
of the Department of Pathological Anatomy of Sumy
State University of the Ministry of Education and Sci-
ence of Ukraine on the topic “Application of artificial in-
telligence to ensure automation and standardization of
the Gleason system in the diagnosis of prostate cancer”,
state registration number 0122U000773.

Introduction.

Breast cancer (BC) remains the leading cause of
death among women worldwide. In 2020, more than
2.3 million women were diagnosed with breast cancer,
of which 33.5% died [1]. Breast cancer in men is very
rare and accounts for <1% of all cases of malignant neo-
plasms in men [2].

Diagnosis and treatment of BC is determined by a
complex interaction of genetic, environmental and so-
cio-economic risk factors. Family history, specific genetic
mutations, such as BRCA1 and BRCA2, gland density are
identified as key determinants of high risk of developing
BC [1].

Optimization of the diagnosis of this pathology took
place thanks to the introduction of breast cancer screen-
ing with the help of radiation imaging methods such as
digital mammography, digital tomosynthesis, ultrasound
and MRI [3]. Population-based breast cancer screening
programs have been implemented in many developed
countries over the past decades, which has contributed
to the detection of the disease in the early stages and
increased survival rates of cancer patients [4]. Howev-
er, BC screening programs have raised the issue of the
balance of benefits and harms, namely age, onset, and
interval of screening [4]. Scientists have proven that it is
economically beneficial to carry out not a routine, but a
personalized screening, taking into account the degree
of risk of developing BC [5]. There is also the problem
of overdiagnosis and routine biopsies, which is economi-
cally unjustified and traumatic for the patient [6].

The use of artificial intelligence (Al) can reduce the
level of subjectivity and improve the efficiency of the
diagnosis of BC, while using fewer resources than the
current standard diagnostic scheme. BC screening pro-
grams may miss 15% to 35% of cancers either through
error or because the cancer is not visible to radiologists
during the examination [7]. Artificial intelligence can be
used as an initial program to evaluate screening imaging
in a routine workflow [8].

Imaging of the breast gland faces the problem of
high workload on the radiology service. In the conditions
of war and the Covid-19 pandemic, there is a shortage
of radiologists, so this solution strategy is really relevant
and economically justified.

The aim of the study.

Bibliometric analysis and systematization of data on
the use of artificial intelligence to optimize radiation di-
agnosis of breast cancer.

Object and research methods.

The authors searched, analyzed, and systematized
scientific publications on the use of artificial intelligence
to optimize radiodiagnosis of breast cancer in electron-
ic databases such as PubMed, Scopus, Web of Science,
and Google Scholar over the past 40 years using key
words “artificial intelligence” and “breast cancer”. Tools
for bibliometric analysis of the Scopus database and the
VOSviewer system for building bibliometric networks
were used to visualize the research results.

Main part.

Diagnosis of breast cancer.

The most common screening method for breast
cancer is digital mammography, which is performed on
women aged 50-70 and reduces mortality from breast
cancer by 20% [2]. Modern studies conducted by scien-
tists from Canada and the USA have shown the feasibil-
ity of early screening for cervical cancer (women over
40 years old). Statistics Canada has shown that cities
with earlier screening have a lower incidence of stage Il
cancer and a higher incidence of stage | cancer [8]. The
purpose of screening for breast cancer is to identify ear-
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lier stages of breast cancer
that are more amenable to
treatment. Early-stage BC
usually involves less expen-
sive treatment, including a
reduced need for mastec-
tomy, axillary dissection,
chemotherapy, and radi-
ation therapy, ultimately
resulting in cost savings [2].

A recent US study found
an absolute reduction in
the risk of breast cancer
death  associated with
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2010s. The difference in
screening effectiveness of
2 per 10,000 women be-
tween the 1970s and 2010s was due to the introduction
of effective treatment methods [9].

Using new screening methods, such as digital tomo-
synthesis, can increase the sensitivity of screening and
thus increase its benefits [10].

In recent years, screening with MRI has been sug-
gested for women with extremely dense breasts at the
time of mammography because of the increased risk of
disease and the low sensitivity of mammography. Today,
the European Society of Breast Imaging (EUSOBI) recom-
mends screening breast MRI every 2-4 years for women
aged 50-70. Studies show that high breast density is
the cause of 26% of breast cancer in postmenopausal
women [11]. Mammographic density among the female
population corresponds to a Gaussian distribution and
is described according to the terminology of the ACRBI-
RADS atlas as follows:

a) mammary glands are almost entirely fatty (approx-
imately 10% of the screening population),

b) there are areas of density of fibrous glands (ap-
proximately 42% of the screening population),

c) the glands are heterogeneously dense, which can
hide small formations (approximately 40% of the screen-
ing population),

d) the mammary glands are incredibly dense, which
reduces the sensitivity of mammography (about 8% of
the screening population)[11].

Misdiagnosis is a more significant problem in women

Figure 1 — The result of visualization of the publication chronology on this topic using the tools of
bibliometric analysis of the Scopus database.

Currently, in breast cancer imaging, Al can detect
specific changes with an accuracy comparable to that
of radiologists. Recently, many software algorithms for
image analysis have appeared, which are under devel-
opment or testing [14].

According to the BI-RADS atlas, radiologically, BC can
be characterized by volumetric formations, microcalci-
fications, asymmetries, and architectural deformations
[15].

Scientists Becker and Han investigated that DL (deep
learning) systems showed high efficiency in diagnosing
breast calcifications with an accuracy of 93.4%, a sensitiv-
ity of 88.6%, and a specificity of 97.1% [16]. Eskreis-Win-
kler researchers found that DL (deep learning) tools can
reduce image reading time [17]. Performance metrics of
an Al-based sorting algorithm trained on 1,878 images
were recently published. In the test set of 595 photos,
the model sorted 315 scans (53%) as low priority. None
of the low-priority images contained cancer, supporting
the idea that Al can provide safe and efficient mammog-
raphy image sorting [18].

It is recognized that the ML (Machine Learning)
model requires more human intervention and struc-
tured data to achieve results. In contrast, the DL (Deep
Learning) model requires original unstructured data/
input (such as images and text), so the DL model outper-
forms the ML model in the case of large data sets since
manual feature extraction is not required [19].

with  extremely  dense
breast tissue compared to
others. A recent study of 40
women aged 40-49 years
showed that the sensitiv-
ity of MRI screening im-
proved from 77 to 91%
with the addition of ultra- 10
sound [12]. The availability
of MRI-guided biopsy is an
essential consideration for
implementing breast MRI
as a screening method [13].

The use of artificial in-
telligence in radiation diag-
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Figure 2 — The result of visualization of the publication chronology by publications on this topic using

the tools of bibliometric analysis of the Scopus database.
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Figure 3 — The result of visualization of the distribution of publications on
this topic by subject areas using the tools of bibliometric analysis of the

Scopus database.

In 1998, ML-based systems were developed to be
used as a second opinion to analyze patient images
during screening mammography [20]. To date, scientists
claim that with the help of the ML system, there is no
improvement in BC’s detection and prognostic charac-
teristics [21].

Instead, DL deep learning-based models can inter-
pret massive amounts of data, learn features from imag-
es, learn from mistakes, and improve performance over
time. This shows the advantages of DL technology over
ML. Currently, neural networks (CNN/ANN) are most
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Figure 4 — The result of visualization of the patterns of the thematic
distribution of this topic using VOSviewer bibliometric analysis
tools.

Figure 5 — The result of visualization of the patterns of chronological
development of this topic with the use of VOSviewer bibliometric
analysis tools.
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often used in DL for image pattern recognition
[22].

The diagnosis of BC was investigated using
neural networks based on MRI images. The main
tasks of artificial intelligence were detecting, seg-
menting, and classifying lesions on MRI images
[23, 24]. Ayatollahi et al. achieved a high detection
rate of BC of 0.90 (0.876-0.934), sensitivity of 0.95
(0.934-0.980), and detection rate of benign tu-
mors of 0.81 (0.751-0.871) [25].

Artificial intelligence (Al) can reduce the
amount of image interpretation during mam-
mography screening by replacing one of the two
radiologists in dual-reading settings with Al or by
stratifying examinations into different risk groups
[26, 27]. Al can also take over more routine and
boring cases so that radiologists have enough time
to focus on complex cases [28].

Bibliometric analysis of scientific literature.

From 1987 to 2026, 4,751 publications with the
final words “artificial intelligence” and “breast cancer”
were included in the Scopus database. According to the
results of the bibliometric analysis, the number of pub-
lications on this topic has been increasing since 2019,
reaching a peak in 2023, which indicates the relevance
and perspective of research on the use of Al to diagnose
breast cancer (fig. 1).

The first periodicals in which publications on this
topic began to appear were “Lecture Notes In Computer
Science,” and in recent years “Cancers,” “Frontiers In On-
cology,” “Diagnostics,” “Lecture Notes in Networks and
Systems” have gained more popularity (fig. 2).

Scientists from the United States of America, India,
China, and Great Britain predominate among research-
ers in this field, and the largest sponsoring organizations
include Memorial Sloan-Kettering Cancer Center (United
States), Radboud University Medical Center (Nether-
lands).

According to the results of a bibliometric analysis of
4,751 publications in the Scopus database using the key-
words “artificial intelligence” and “breast cancer,” they
can be divided into 11 subject areas, the vast majority of
which belong to medicine, computer science, biochem-
istry, engineering and mathematics (fig. 3).

Using VOSviewer bibliometric network visualization
tools 4751 publications in the Scopus database using
the keywords “artificial intelligence” and “breast can-
cer” can be divided into three thematic clusters: artifi-
cial intelligence, imaging methods, pathomorphology of
breast cancer (fig. 4).

It is also possible to distinguish three chronologi-
cal stages: research using statistical and mathematical
methods, the development of artificial intelligence and
machine learning, the use of artificial intelligence to au-
tomate the analysis of the results of imaging methods,
the beginning of the involvement of artificial intelligence
in the analysis of pathobiological images (fig. 5).

Conclusions.

Today, the idea of using Al to solve the problem of
subjectivity and simplify the routine in the radiation di-
agnosis of diseases has gained considerable popularity.

Many software algorithms for image analysis are
under development or testing.

According to the results of bibliometric analysis of
publications using the keywords “artificial intelligence”
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and “breast cancer” in the Scopus database published
during the years 1987-2026, it was established that over
the past five years, the number of articles in this field
had increased significantly. Most research is conducted
in the United States of America, India, China, and Great
Britain. Publication data can be divided into 11 subject
areas, most of which belong to medicine, computer sci-
ence, biochemistry, engineering, and mathematics.

With the help of VOSviewer bibliometric network
visualization tools, 4,751 publications in the Scopus
database using the keywords “artificial intelligence”
and “breast cancer” can be divided into three thematic
clusters: artificial intelligence and machine learning, ra-
diological imaging methods of BC, pathomorphological
diagnosis and treatment of BC.

It is also possible to distinguish three chronologi-
cal stages: research using statistical and mathematical
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methods, the development of artificial intelligence and
machine learning, the use of artificial intelligence to au-
tomate the analysis of the results of imaging methods,
the beginning of the involvement of artificial intelligence
in the analysis of pathohistological images.

Therefore, Al algorithms are now actively developing
and gradually taking their place in diagnosing BC.

Currently, the agreement between the results of au-
tomated analysis and radiologists is at most 70%, while
the effective interaction between radiologists and Al
models for the automation and standardization of the
BC diagnosis is increasing yearly.

Prospects for further research.

In the future, research is planned to prove or disprove
the benefit or harm of using Al algorithms during breast
cancer screening using radiation and pathobiological
methods.

3ACTOCYBAHHS LUTYYHOIO IHTENEKTY NMPU OIATHOCTUL,I PAKY FPYAHOI 3AN1I03U:
BIBNIOMETPUYHUNA AHANI3

CyMCbKUI aepKaBHUii yHiBepcuteT, MeguuHuii iHctutyT (M. Cymun, YKpaiHa)
r.lakhtaryna@med.sumdu.edu.ua

Y cyyacHili meduyuHi wmy4Huli iHmenekm (LUI) eidiepae ece binow eaxaugy ponb y OdiaeHocmuyi ma
NIKYBAHHI pi3HUX namosoeili 8 momy yucai oHKonoz2iYHux. JaHuli 027140 po32a1a00€ OCHOBHI meHOeHYil po3sumky
suKopucmaHHa LI 0asa noKpaweHHA MoYHOCMi ma WeudKoCcmi eusesnieHHA PaKy epyoOHoi 3aa03u. 3a80AKu
an120pUMMAM MAWUHHO20 HABYAHHA Ma aHanidy eenukux obcseie daHux, cucmemu LI 30amHi aHanizysamu

yugposi padionozivyHi, namomopgono2iyHi 306paxeHHA Ma 3 8UCOKO MOYHICMIO 8UABAAMU AHOMATTII.
Mema pobomu: 6ibniomempuyHuli aHAi3 ma cucmemamu3ayia OaHUX Wo00 BUKOPUCMAHHA anzopummie LL|

0719 NOKPAW,eHHA diaeHOCMUKU paKy epyOHOi 3a/103u.

Cy4yacHi 0ocnioxeHHA nokasyroms, wo LUl moxe 3HQYHO 3HU3UMU KiflbKicmb MOMUKOBUX MO3UMUBHUX |
HeaamugHux pe3yanbmamis, w0 sede 00 CBOEYACHO20 BUABAEHHA PAKY Ma AiKy8aHHA nayieHmis. Kpim moeo,

iHmeepayia LI 8 diaeHOCMuYHy nPaKmMuKy 003807UMb

AiKapaMm ompumysamu niOMpumKy 8 npuliHammi

pilweHsb, Wo 3MeHWUmMs HABAHMAXEHHA Ha 0ia2HOCMUYHY Cay#by, a maKkox« 00NnomMoxe enimiHysamu ¢hakmop

cyb6’ekmusHocmi 8 pymuHHUX Kelicax.

Omice, 3aCMoCy8aHHA WMYy4YHO20 iHMesneKkmy 6 diazHocmuuyi paky epyOHoI 3as103u 06iyse pegonroyioHizysamu
nioxodu 00 PaHHLO20 BUABAEHHA MA iKY8AHHA, 0OHAK nompebye nodanbwux AocnioneHs i obeogopeHs 04

3a6e3neveHHAa be3neku ma epekmusHoCMi.

Knro4oei cnosa: wmyyHuli iHmenekm, pak 2pyoOHoi 3a7103u, wKana BI-RADS, ckpuHiHe, 6ibniomempuyHuli aHanis.

38’A30K ny6niKauii 3 n1aHOBUMM HayKOBO-AoCAiA-
HUMMU poboTamu.

PoboTta € ¢parmeHTOM NAAHOBOT HayKOBO-A4OCAIA-
HOI poboTn Kadeapw naTonoriyHoi aHaTomii CymcbKoro
OepKaBHOro yHiBepcuTeTy MiHicTepcTBa OCBITH i HAayKK
YKpaiHM Ha Temy «3aCTOCYBaHHA LWTYYHOrO iHTENEeKTY
OnA 3abe3neyeHHA aBTomMaTM3alii i cTaHAapTM3auii cuc-
Temu [nicoHa npu giarHocTuLi paky nepeamixypoBoi 3a-
N031», HOMep aeprkaBHoI peectpauii 0122U000773.

Bcryn.

Pak rpygHoi 3an03u (Pl3) 3aaMWaETbcA OCHOBHOMO
NPUYMHOK CMEPTHOCTI Cepes, KiHOYOro HacesneHHA Y
BCbOMY CBITi. 33 2020 piK giarHO3 «pakK rpygHoi 3a103n»
6yn0 nocTaBieHo MoHaz 2,3 MJIH XKiHOK, 3 AKkux 33,5%
nomepnu [1]. PaKk rpyaHoi 3a71031 y YONOBIKiB 3ycTpiya-
€TbCA AyXe PigKo Ta cTaHOBUTb <1% ycix BMNagKis 3101-
KiCHMX HOBOYTBOPEHb Y YO/OBIKiB [2].

[iarHoctnka Ta nikyBaHHA  PI3 0bymoBtoeTbCA
CKNAgHOK B33aEMOLIEID FEHETUYHUX, EKOJIOTIYHUX | CO-
Lia/IbHO-EKOHOMIYHMX  daKTopiB pu3nKy. CimenHui

aHamHe3, cneundiyHi reHeTUYHI MmyTauii, Taki Ak BRCA1
i BRCA2, WwinbHicTb 331031 BU3HAYEHI K K/IHOYOBI AeTep-
MiHaHTW BUCOKOTO pU3MKY po3BUTKY PI3 [1].
OnTuMmiszaujia AgiarHOCTMKM AaHoi natonorii Biabynaca
33aBAAKN BMNPOBALMKEHHIO CKPUHIHTY PaKy rpygHoi 3a-
1031 32 JOMNOMOrol0 NMPOMEHEBMX METOAIB Bi3yanisau,ii
Takux K uudposa mamorpadia, umMdpoBMin TOMOCUH-
Te3, Y34 ta MPT [3]. MNMonynauiinHi nporpamm CKPUHiH-
ry paky rpygHoi 3as103u 6ynun BnposageHi B 6araTbox
PO3BMHYTUX KpaiHaX NPOTArOM OCTaHHIX AECATUNITD, WO
CNPUANO BUABNEHHIO 3aXBOPIOBAHHA HA PaHHIX cTagiax i
NigBULLEHHA PiBHA BUMXMBAHHA OHKONOTYHUX NALEHTIB
[4]. NpoTe nporpamu ckpuHiHry PI3 iHiujtoBanu npobne-
My woao 6anaHcy KOPUCTI Ta LKOAM, @ Came LLLOAO BiKY,
NnoyaTKy Ta iHTepBany CKpuHiHry [4]. BueHi gosenu, wo
€KOHOMIYHO BUriAHO NPOBOAUTM HE PYTUHHWI, @ Nepco-
HanNi30BaHWM CKPUHIHT 3 ypaxyBaHHAM CTyNneHA PU3MNKY
po3BuTKy PI3 [5]. Takox nocTtae npobnema rinepgia-
FHOCTMKM Ta PYTUHHMX BiONCiiA, O € EKOHOMIYHO Heob-
I'PYHTOBAHO i TPAaBMATUYHO AR NaLieHTa [6].
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3acTtocyBaHHA WTy4yHoro iHTenekty (LUI) y giarHoc-
TMUi P[3 Mae MOXKAMBICTb NOKPALLUTK ii eEeKTUBHICTD,
BMKOPWCTOBYIOUYMN MPU LLbOMY MEHLLEe PecypciB, HiXK Cy-
YacHa CTaHAapTHa Cxema AiarHoCTUKK. Mporpamum ckpwm-
HiHry PI3 moxyTb nponyctnuTu Big 15% Ao 35% BMnagkKis
paKy abo yepes NomuKy, abo Yepes Te, WO pPaK He Mno-
MIiTHUI pagionoram nig vyac gocnigeHHs [7]. LWTyyHni
iHTeNeKT Moxke ByTU BUKOPUCTAHUI AIK MOYATKOBA MPO-
rpama Ana oLuiHKM CKPUHIHIOBOI Bi3yani3aLii B pyTUHHO-
My poboyomy npovueci [8].

Bisyanisauia rpyaHoi 3a103mM CTUKaEeTbCA 3 npobne-
MO BUCOKOTO HAaBaHTAXKEHHA Ha PASioNoriuHy cnyoy.
B ymoBax BiltHM Ta naHgemii Covid-19 cnocTtepiraetbca
nediunt pagionoris, Tomy faHa cTpaTeria pilleHHA €
OiVICHO aKTya/IbHOO Ta EKOHOMIYHO OBIPYHTOBaHO!O.

MerTa gocnigyKeHHs.

BibniomeTpuMyHUIN aHani3 Ta cucTemaTmsalia AaHuX
LLIOA0 3aCTOCYBAHHA WTYYHOrO IHTENIEKTY A8 ONTUMI3a-
LT NPOMEHEeBOI A4iarHOCTUKM paKy rpyaHOoi 3a1031.

06’eKT i meTOAM AOCNIAXKEHHA.

MowyK, aHani3 Ta cMcTtemaTm3salia HayKoBux nybni-
Kalii WoAo WoAOo 3aCTOCYBAHHA LUTYYHOrO iHTENEKTY
ANA ONTMMI3aLii NPOMEeHEeBOI A4iarHOCTUKM PaKy rpyaHOT
3371031 B €/IeKTPOHHMX 6azax gaHux, Takmx Ak PubMed,
Scopus, Web of Science Ta GoogleScholar, 3a ocTaHHi
40 pOKiB 33 KNHOYOBUMM CNOBAMMU KLUTYYHUI iIHTENEKT»
Ta «paK rpyaHoi 3an03u». Ana Bisyanisauii pesynbraTis
LOCNIAMEHHS 3aCTOCOBYBAIUCA IHCTPYMeEHTU Bibniome-
TPUYHOTO aHanisy 6asu AaHux Scopus Ta cuctema noby-
noBu 6ibniometpuuHmMx mepesk VOSviewer.

OcHOBHa YacTuHa.

[iarHocTuKa pakKy rpyaHoi 3a103u.

HannowwnpeHiwnii metoq CKpuHiHry PI3 — undpo-
Ba Mamorpadia, AKa NPOBOAMTLCA KiHKam Yy Biui 50-70
POKiB Ta 3HUXKYE CMEPTHICTb Bif, paKy rpyAHOi 3371031 Ha
20% [2]. CyuacHi gocnigyKeHHs, aKi npoBoAnan BYeHi Ka-
Haau Ta CLUA, nokasanu AouinbHICTb NpoBeaeHHA paH-
HbOTO CKPWHIHTYy PT3 (3kiHKM cTapwe 40 pokis). Ctatuc-
TUYHe ynpaBAiHHA KaHaan nokasano, Lo micta 3 6inblu
paHHIM CKPUHIHTOM MalOTb HUXKYY 3aXBOPIOBAHICTb Ha
pak lll cTagii Ta BULLY YacTOTy BUABNEHHA PaKy Ha | cTa-
Aii [8]. MeToto ckpuHiHry PI3 € BUSBIEHHSA Bifibll pPaHHiX
cTagii PM3, aki Kpalle nignatoTbecs NiKyBaHHIO. PaHHA
cTagia Pr3 3a3Buyait nepeabavae nNikyBaHHA 3 MEHLWMMM
BMUTPATaMM, BKIOUYAOUM 3MEHLLIEHHA NOTPebyn B MacTeK-
TOMIi, MaxBOBil AMCEKLi, ximioTepanii Ta NpomeHeBil
Tepanii, Wo B KiHUEBOMY MiACyMKy 3abe3nedyye eKoHo-
Mito KowTis [2].

HewopasHe pocnigykeHHsa B CLUA nokasano abco-
JIIOTHE 3HUMKEHHA PU3MKY CMEPTI Bif, paKy rpyaHoi 3a-
N03u1, NoB’A3aHOro 3i CKpUHiHrom 5 Ha 10 000 KiHOK Yy
1970-x pokax i 3 Ha 10 000 iHoK y 2010-x pokax. Pi3Hu-
uA B ePeKTUBHOCTI CKpUHIiHTY B 2 Ha 10 000 »KiHOK Mix
1970-mu Ta 2010-mu pokamu byna 3ymoB/ieHa BNpoBa-
KEHHAM ePEeKTUBHMX METOAIB NiKyBaHHSA [9].

3acToCyBaHHA HOBUX METOAIB CKPUHIHIY, TaKMX AK
UMbPOBUIN TOMOCMHTE3, MOXe MiABULLUTU YYTAUBICTb
CKPUHIHTY i, TaKUM YMHOM, 36inblINMTK MOro nepesaru
[10].

MpoTArom OCTaHHiIX pPOKiB 6yn0 3anponoHoBaHO
CKPUHIHT 3a gonomoroto MPT ana »KiHOK i3 Hag3Bu4aii-
HO WinbHUMK FpyabMM Nig Yac mamorpadii yepes nia-
BULLEHWI PU3MK 3aXBOPHOBAHHA Ta HU3bKY YYyT/MBICTb
mamorpadii. Ha cborogHi European Society of Breast
Imaging (EUSOBI) pekomeHAye NPOBOAUTU CKPUHIHTOBY

MPT rpyaHux 3a/103 KOXKHi 2-4 pOKM }iHKam Bikom 50-70
pokis. [locnigrKeHHA CBig4aTh, L0 BMCOKA LWiNbHICTb rpy-
Ael € NpuuMHOoo 26% paky rpyaHoi 3a103U Y XKiHOK Y
noctmeHonaysi [11]. MamorpadiyHa wWinbHiCTb cepes
iHOYOI nonynAauii, Bignosigae po3noginy Mayca ta onu-
CYETbCA BigNoBiaHO A0 TepmiHonorii atnacy ACRBI-RADS
HACTYNMHUM YNHOM:

a) rpy4Hi 3a71031 MalixKe NOBHICTIO }KMUPOBi (Mpnban3-
Ho 10% cKpuHiHroBoi nonynawii),

6) icHYIOTb AiNAHKKM WinbHOCTi GiBPO3HUX 3an03
(npnbnnsHo 42% ckpuHiHroBoi nonynsawji),

B) 321031 HEOAHOPIAHO LWiNbHI, WO MOXe NPUXoBY-
BATW HeBENUKI yTBOPEHH:A (NpnbamsHo 40% CKPUHIHTO-
BOI nonynswii),

r) rpyaHi 3a103M HaA3BMYAMHO LWiNbHI, WO 3HUKYE
YyTAMBICTb Mamorpadii (611M3bko 8% CKpUHiIHroBOT Nony-
nauji) [11].

HefocKkoHana giarHoctvka € 6inbwoto npobnemoto
Y KIHOK i3 Hag3BMYalHO LWiNbHOK TKAHWHOW TPYAHOI
3271031 NOPIBHAHO 3 iHWMMK. Y HeloaaBHbOMY A40CAI-
OXKEeHHi, NpoBeAeHOMY 33 y4acTiO XiHOK Bikom 40-49
pOKiB, ByNn0 NoKasaHo, WO YYTAMBICTb CKPUHIHTY 3a A0-
nomoroto MPT nokpawmwunaca 3 77 go 91% 3 gopasaH-
HAAM Y/1bTPa3BYKOBOrO AoCAiaKeHHA [12].

JoctynHicte 6ioncii nig kKoHTponem MPT € Baxau-
BMM MOMEHTOM AnA BnpoBagxeHHAa MPT rpyaHoi 3ano-
31 K MeToAy CKpUHiHry [13].

BUKOPUCTAHHA LUTYYHOrO iHTENEeKTY Yy NpOoMeHeBii
AiarHocTuui paky rpyaHoi 3a103U.

Ha cborogHi y Bi3yanisauii paky rpyaHoi 3anosu LI
MOe BUABMATM MEBHI3MIHM 3 TOYHICTIO, NOPiIBHAHHOIO
3 NikapsamuU-pagionoraMu. 3a OCTaHHI PoKKM 3’aBuaca
BEJINKA KiNbKICTb NPOrpamHMX aaropuTtmis AaA aHanisy
306parkeHb, AKi 3HaxoAATLCA Y cTadil po3pobKmM abo Tec-
TyBaHHA [14].

3rigHo aTnacy BI-RADS peHTreHonoriyHo PI3 moxke
XapaKTepm3yBaTUCA 06’EMHUMWU YTBOPEHHAMMU, MIKPO-
KanbLMHaTaMK, acumeTpiamm Ta gedopmauiamm apxi-
TEeKTOHiKuM [15].

BueHi Becker Ta iH. gocnigunu, wo cucremum DL (rm-
boKe HaB4YaHHA) MOKasanu BUCOKY edeKTUBHICTb nig,
Yac AiarHOCTMKM KaJibLMHATIB FPYyAHOT 3a7103U 3 TOYHI-
cTio 93,4%, uytnusicTio 88,6%, cneumndidyHicTio 97,1%
[16]. OocniaHukm Eskreis-Winkler Ta iH. BMABMAM, LWLO
BMKOPUCTAHHA iHCTpymeHTiB DL (rnbokoro HaB4yaHHA)
MOMe NPWU3BECTU A0 CKOPOYEHHSA Yacy YMTaHHA 306pa-
*eHb [17]. HewopasHo 6yno ony61ikoBaHO NOKa3HUKM
NPOAYKTUBHOCTI aArOPUTMY COPTYBAHHA Ha ocHosi LI,
HaBYeHoro Ha 1878 306parkeHHsX. Y TecToBoMy Habo-
pi 3 595 306parkeHb Mogenb copTyBana 315 ckaHyBaHb
(53%) AK HM3bKONpiopuTeTHi. HoaHe i3 306pakeHb i3
HU3bKMM MPIOPUTETOM HE MICTUIO PaKy, L0 3HOBY Nif-
TBEPAKYE AYMKY NPO Te, WO WTYYHUN iHTENEeKT MOKe
3abe3neuntn besnevHe Ta edeKTUBHE COPTYBAHHA 30-
6paxkeHb mamorpadii [18].

BusHaHo, Wo mogenb ML (MawnHHE HaBYaHHSA) BU-
Mmarae binblue ACbKOro BTPYYaHHA Ta CTPYKTYPOBAHMX
OaHUX ONA AOCATHEHHA pe3ynbTaTiB, HATOMICTb MOAEeNb
DL (rnmMboke HaBYaHHA) NoOTpebye OpUriHANbHUX He-
CTPYKTYPOBaHMX AaHMX/BXiAHUX AaHUX (TaKUX AK 306pa-
YKEHHS, TEKCT), oTXKe mogenb DL nepesarkae mogenb ML
Y BUNAZKY BEIMKNX HabOopiB AaHWX, OCKiNIbKKN He NoTpib-
HO pY4YHE BU/IYYEHHSs O3HaK [19].

Y 1998 poui 6ynn po3pobneHi cMcTemMM Ha OCHOBI
ML, AKi BUKOPUCTOBYBaZINCA AK Apyra AyMKa ANA aHa-
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Nisy 306pakeHb NaLEHTIB
nig, 4ac CKPUHIHIOBOI Ma-
morpadii [20]. Ha cboroani
BYEHi CTBEPAKYIOTb, WO 33
gonomoroto cuctemmn ML
He CnocTepiraeTbca NoKpa-
WEeHHA PiBHA BUABNEHHA
Ta/abo NPOrHOCTMYHOI Xa-
pakTepuctukm PI3 [21].
HaTtomictb mogeni Ha
OCHOBI MIMBOKOro HaBYaH-
HA DL moOXyTb iHTepnpe-
TyBaTU BennyesHi obcaru
OaHWX, BUBYATK YHKLT Ha
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PucyHoK 1 — Pe3ynbTar Bidyanisauii xpoHonorii Buxogy nybnikauiii Ha gaHy Temy i3 BAKOPUCTAaHHAM
iHcTpymeHTiB 6i6niomeTpuuHoro aHanisy 6asm gaHux Scopus.

TexHonorii DL y NnopiBHAHHI
ML. Hapasi HelpoHHi me-
pexi (CNN/ANN) HaiyacTi-

40
e BMKopuctosytoTbca 8 DL | ,
. -

ONA 3apay po3ni3HaBaHHA | § 30
obpasiB y 306paxKeHHAX £

5o
[22]. 8

byno pocnigxkeHo gi-
arHocTuKy PIr3 Ha 306pa-
*eHHAax MPT 3a gonomo-
rol0  HEWPOHHUX Mepex.
OCHOBHi 3aBAAHHA WTyY-

1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024

Year

HOro iHTenekTy bynu igex-
TudiKauia, cermeHTauis Ta
Knacudikauia ypaxkeHb Ha
306parkeHHAx MPT [23,
24]. Ayatollahi Ta iH. po-

= Frontiers In Oncology =+ Cancers -® Diagnostics =&~ Lecture Notes In Metworks And Systems

¥ Lecture Notes In Computer Science Including Subseries Lecture Notes In Artificial Intelligence And Lecture Notes In
Biolnformatics

PUCYHOK 2 — Pe3ynbTar Bidyanisauii xpoHonorii Buxogy nybnikauiii no BUAAHHAX Ha AaHY Temy
i3 BUKOPUCTAHHAM iHCTPYMeHTiB 6ibniomeTpuuHoro aHanisy 6asm gaHux Scopus.

CAM/IN BUCOKOTO KoedillieH-

Ta BuaBneHHs Pr3 0,90 (0,876-0,934), yytamsocTi 0,95
(0,934-0,980) i KoediuieHTa BMABNEHHA A0OPOAKICHUX
yTBOpeHb 0,81 (0,751-0,871) [25].

OTmxe, WTy4yHuU iHTenekt (LWI) mae noTeHuian ana
3MeHLLeHHA obcary iHTepnpeTaLii 306paxkeHb nig vac
MamorpadiyHOro CKPUHIHTY LWAAXOM 3aMiHM OAHOrO
3 ABOX PafionioriB y HanalTyBaHHAX MOABIMHOMO 34M-
TyBaHHA Ha LI abo waaxom posnoainy obcrexeHb Ha
pi3Hi rpynu pusmky [26, 27]. Takox LUI 3gaTHMIA B3ATU Ha
cebe 6inbl PYTUHHI Ta HYAHI BUNaaKK, wob pagionoru
MaJIn AOCTaTHbO Yacy, Wob 30cepeanTmCs Ha CKNALHUX
BUNagKax [28].

BibniomeTpuuHMIA aHani3 HayKoBOI niTepary-
pu.

3a nepiog i3 1987 go 2026 poky Ao 6a3n gaHux
Scopus 6yno BkatoyeHo 4751 nybnikauito 3aknto-
YOBMMM CNOBAMM «IUTYYHUIN iHTENEKT» Ta «pakK
rpyaHoi 3anosm». BignosigHo oo pesynbratiB 6i-
6nioMeTpUYHOro aHani3y, KinbKicTb NybiKauin Ha
OaHy Temy 3 2019-ro poKy CTpiMKO 3pOCTaE, A0-
cArae niky Ha nepioa Ha 2023 pokKy, WO CBiAYMTb
NPO aKTyasIbHiCTb Ta NEPCNEKTUBHICTb AOCAIAMKEH-
HA BUKOpUCTaHHA LI 3 meToto AjarHOCTUKM paky
rpyaHoi 3anosu (puc. 1).

Mepwumm nepiogMYHUMU BUSAHHAMMU, Y AKUX
noyanu 3’aAsnAatuca nybnikauii Ha JaHy Temy €
«Lecture Notes In Computer Science» a B OCTaHHi
poku Binbloi nonynsapHocTi Habpanu «Cancers»,

Health

Materials Scien... (2.3%)
Physics and Ast... (3.2%) "/_ {

Mathematics (6.4%) —

.//
Engineering (11.19) ~

«Frontiers In Oncology», «Diagnostics», «Lecture Notes
in Networks and Systems» (pwuc. 2).

Cepeg, AOCNIAHVKIB Y LM ranysi nepeBakatoTb BYEHI
3i CnonyyeHux LWTaTie Amepuku, IHgii, Kutato ta Benu-
Kol BpuTaHii, a cepea HalbiNbLIMX CNOHCOPCbKUX Opra-
Hi3auin moxkHa Buainntu Memorial Sloan-Kettering Can-
cer Center (United States), Radboud University Medical
Center (Netherlands).

3a pesynbTaTamu b6ibniomeTpuyHoro aHanisy 4751
ny6nikayin y 6asi gaHux Scopus 3a KAOHOBUMM CNOBaMM
KLWITYYHWUM IHTENEKT» Ta «PaK rPyAHOI 3271031 », IX MOXKHA
po3snoainutu Ha 11 npeameTHUXx obnacTtei, nepesaxkHa

Other (7.9%) X
Pharmacology, T... (1.3%)
Decision Scienc... (2.1%)

Medicine (29.0%)

Professi... (3.6%)

/ " Computer Scienc... (20.8%)
Biochemistry, G... (12.3%) ~

PucyHoK 3 — Pe3ynbrar Bidyanisauii po3noainy nybnikauiii Ha gaHy Temy

3a NpegMeTHUMM 061aCTAMM i3 BUKOPUCTAHHAM iIHCTPYMEHTIB
6ibniomeTpuuHoOro aHanisy 6asm gaHux Scopus.
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PUCYHOK 4 — Pe3ynbTar Bidyanisauii 3aKoHOMipHOCTei TeMaTUYHOro
po3noainy AaHoi TeMM i3 BUKOPUCTaHHAM iHCTpymeHTiB 6ibniome-
TPUYHOro aHanisy VOSviewer.
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PUCYHOK 5 — Pe3ynbTar Bidyanisauii 3akoHOMipHOCTei XpoHono-
riYHOro PO3BUTKY A,aHOi TEMMU i3 BUKOPUCTAHHAM iIHCTPYMEHTIB
6i6niomeTpuyHoro aHanisy VOSviewer.
6iNbWICTb AKUX HAaNEXUTb 40 MeAMUMHM, Komn'toTep-

HUX HayK, Bioximii, iHeHepii Ta MaTemaTuKkm (pmc. 3).
3a [fonomorot iHCTPYMeHTIB Bisyanisauii 6ibnio-
meTpuuHmUx mepex VOSviewer, 4751 nybnikauiii y 6asi
[aHMX SCOPUS 32 KNHOYOBUMM CI0BAMMU «LUTYYHWUI iHTe-
NEeKT» Ta «PakK rpyaHOI 3a7103M» MOXKHA PO3MOAIANTM HA
3 TeMaTMYHi KfacTepu: WTYYHUI iHTENEKT, METOAM Bi3y-
anisauyi, natTomopdonoris paky rpyaHoi 3an103u (puc. 4).
TaKOXX MOKHa BUAINUTM 3 XPOHONOTIYHI eTanu: ao-
CNigXKeHHA 32 4ONOMOro CTaTUCTUYHMX Ta MaTEMATUY-
HUX METOZIB, PO3BUTOK LUTYYHUIM IHTENEKTY Ta MALUUH-
HOrO HaBYaHHA, 3aCTOCYBAHHA LUTYYHOrO iHTENEKTY ANA
aBTOMaATMU3aLii aHani3y pes3ynbTaTiB MeTohiB Bisyanisa-
LLiT, NOYATOK 3aNy4YeHHA LWTYYHOrO iHTENEKTY 40 aHani3y
naTorictonoriyHnx 306parkeHsb (puc. 5).

BucHoBKM.

CyyaCHMI CTaH MOMK/JIMBOCTEN 3aCTOCYBaHHA anro-
PUTMIB LUTYYHOTO iHTENEKTY 3 METOK AOMOMOITU fiKa-
pAM-AiarHoCTam, NigBULLUTM WBUAKICTb Ta TOYHICTb iH-
TepnpeTauii pe3ynbTaTtiB AOCNIAXKEHHS Ma€E CTPIMKUI
PO3BUTOK Ta € LUMPOKO MOMYAAPHUM.

barato nporpamHux npogyKTis Ha ocHoBi LLII 3 meToto0
aHanisyBaTu 306paxkeHHsA pPo3pobaaoTLCA Ta TECTYIOTb-
cA.

3a pesynbratamum bibniomeTpuuHoro aHanisy nyb6ni-
KaLil 33 K/NOYOBMMU C/IOBAMU «LUTYYHWUI iHTENEKT» Ta
«paK rpygHoi 3an103um» y 6a3si gaHux Scopus onybikosa-
HUX BNpoaosx 1987-2024 pokis, 6yn0 BCTaHOB/AEHO, WO
33 OCTaHHi 5 poKiB 3HAYHO 36iNbLIMAACK KibKICTb CTaTelN
Yy AaHin ranysi, a Hanbinblwe foCNiAKEeHb NPOBOAUTLCA
B CnonyyeHunx Ltatax Amepuku, IHgji, Knutato Ta Benu-
Kiit BpuTtanii. JaHi nybnikauii moskHa po3noainnTi Ha
11 npegmeTHUX obnactei, nepeBaxkHa BiNbLWICTb AKUX
HaNEeXNTb A0 MeAMLMHKN, KOMM IOTEPHUX HayK, Bioximil,
iHXeHepii Ta MaTeMaTHKU.

3a [0MomMorol iHCTPYMEHTIB Bisyanisauii 6ibnio-
MeTpuyHUx mepexk VOSviewer 4751 ny6nikauin y 6asi
AaHUX SCopus 3a KAHOYOBMMM CIOBAMM KILUTYYHWUM iHTe-
JNIEKT» Ta «paK rpyaHoi 3a7103U» MOXKHA PO3MN0OA4iIANTU Ha
3 TeMaTUYHi KnacTepu: WTYYHUIN iHTENEKT Ta MalIUHHE
HaBYaHHA, MpPoOMeHeBi meToau Bi3yanisauii PI3, nato-
mopdonoriyHa AiarHOCTMKa Ta NikyBaHHA PI3.

TaKoXX MOXHa BUAIANTU 3 XPOHONOTIYHI eTanu: oo-
CNiAYKEeHHA 33 LOMNOMOTO CTaTUCTUYHMX Ta MATEMATUY-
HUX METOZiB, PO3BUTOK LUTYYHOrO iHTE/NIEKTY Ta MALUUH-
HOTO HaBYaHHA, 3aCTOCYBAHHA LUTYYHOTO IHTENEKTY ANA
ABTOMaTMU3aLii aHani3y pes3ynbTaTiB MeTohiB Bisyanisa-
LLiT, MOYATOK 3a/1Y4€HHA WTYYHOrO IHTENEKTY ANA aHaNi3y
NaToriCTONOrYHNX 306parkeHb.

Omxe, anroputmu LI BAOCKOHANIOOTLCA 3 KOXHUM
POKOM Ta 3aliMatoTb NepeaoBi NO3uLIi Woao ix 3acTocy-
BaHHSA Y MeAMYHil AiarHocTuu,.

Ha cborogHi y3rofKeHicTb Mix pe3ynbraTamu iHTep-
npeTaLii 306paxeHb anroputmamu LUI Ta paxisuamu-pa-
pionoramu He nepesuutye 70%, BOAHOYAC 3 KOXKHUM
pOKOM 3pocTae epeKTMBHA B3AaEMOAIA MiXK pagionoramm
Ta mogenamu LI gna asTomaTtmsauii Ta cTaHgapTU3auii
AiarHocTmkm Pr3.

MepcnekTMBM NOAANBLUNX JOCNIAMKEHD.

B nopanbwiomy nnaHyeTbcA NpOBEAEHHA [0CAi-
OKeHb 3 MeTol f0BefeHHA abo CNPOCTYBAHHA KOPUCTI
abo WwKoau BUKopUCTaHHA anropuTtmis LI nig vyac ckpm-
HiHIy paKy rpyAHOi 331031 33 AOMOMOro NPOMEHEBUX
Ta NATOriCTONOrIYHUX METOoAiB.
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3ACTOCYBAHHSA LUTYYHOrO IHTE/IEKTY MPU AIATHOCTUL| PAKY rPYAHOI 3A/103U: BIBNIIOMETPUYHUN
AHANI3

NaxtapuHa P. 0.

Pestome. Pak rpyaHoi 3a103u (PI3) 3a/MWAETbCA OCHOBHOK MPUYMHOK CMEPTHOCTI cepes, *iHOYOro HaceneHHs
y BCbOMYy CBiTi. [liarHOCTMKa Ta NikyBaHHA P[3 06YMOBNIOETLCS CKIAAHOK B3aEMOAIEID FrEHETUYHUX, EKONOTIYHUX i
CoLjia/IbHO-eKOHOMIYHMX (aKTOpiB PM3nKY.ONTUMI3aLia AiarHOCTMKM AaHoi natonorii Biabynaca 3aB4AKkM BNpoBa-
OXKEHHIO CKPUHIHTY paKy rpy4HOoi 321031 32 4ONOMOIO MPOMEHEBUX METOAiB BidyanisaLii, ane WnpoKe 3aaydeHHA
CKPUHiHry PI3 noTpebye 3HauyHMX $piHaHCOBUX BKNAAEHb. BUKOPUCTAHHA WTYYHOTO iHTeneKTy (LUI) moske nokpauiu-
TM ePeKTUBHICTb AiarHOCTMKM PI3, BUKOPMCTOBYIOUM NPU LLbOMY MEHLLE PecypciB, HiXK CydyacHa CTaHA4ApPTHa cxema
AiarHOCTUKMN.

MeToto poboTtu 6yno nposectu 6ibnioMeTPUUYHKUI aHaNI3 Ta CUCTEMATM3ALLIO AAaHMX LWOAO 3aCTOCYBAHHSA LWITYY-
HOTO iHTeNEeKTy ANA NOKPALLEHHA MPOMEHEeBOI AiarHOCTUKM paKy rpyaHoi 3a1034u.

ABTOPM NPOBENM NOLUYK, aHA/I3 Ta CUCTEMATM3ALLIIO HAYKOBUX Ny6AiKaLili LWOAO 3aCTOCYBAaHHSA WTYYHOTO iHTe-
JIEKTY B MPOMEHEBIN AiarHOCTUL, paKy rpyaHoi 3a7103u B eNeKTPOHHMX 6a3ax aaHux, Takux sk PubMed, Scopus, Web
of Science Ta GoogleScholar, 3a ocTaHHi 40 poKiB 32 KAKOYOBUMM CIOBAMM «LUTYYHUI IHTENEKT» Ta «PaK rpyLHOI 3a-
no3u». s Bisyanisauii pesynbTraTiB AOCAIAMKEHHS 3aCTOCOBYBANNCA iIHCTPYMEHTH BibaiomeTpuyHoro aHanisy 6asm
AaHux Scopus Ta cuctema nobyaosu 6ibniomeTpruyHux mepex VOSviewer.

3a pesynbratamu 6ibniomeTpuyHoro aHanisy ny6nikauii y 6asi gaHMx Scopus 3a KAHOYOBUMM CIOBAMU KLLTYY-
HWI IHTENeKT» Ta «paK rpyAHOI 3a103u», Byno BCTaHOBNEHO, WO 3@ OCTaHHI 5 POKiB 3HAYHO 36iNbLIMNACH KiNbKICTb
cTaTel y paHi ranysi, a Hanbinbwe gocnigKeHb npoBoauTbea B CnonyyeHux LUtatax Amepuku, IHAiT, Kntato Ta
Benukilt bputanii. axi nybaikauii moxKHa po3noainuti Ha 11 npegmeTHUx obnacTelt, nepeBaxKHa biNblicTb AKMX
HaNeXxuTb 40 MeAULMHU, KOMN IOTEPHUX HayK, Bioximii, iHXeHepii Ta MaTeMaTUKK

3a 4OoNOMOro0 iHCTPYMEHTIB Bi3yanisauii 6i6niomeTpnuHmx mepexk VOSviewer 4751 nybaikauiii y 6asi gaHmx
Scopus 3a KAHYOBMMM CI0BAMU «LUTYYHWUIN iIHTENEKT» Ta «PaK rpyAHOI 3a/103M» MOXKHA PO3NOAINNTM HA 3 TEMATUYHI
KNacTepu: WTYYHUN iHTENEKT Ta MalLMHHE HAaBYaHHSA, NpoMeHeBi meTogm Bidyanisauii PI3, natomopdonoriyHa gia-
rHOCTMKA Ta NikyBaHHA PI3.
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TaKoX MOXKHa BUAINNTM 3 XPOHO/OFIYHI eTanun: AOCNIAKEHHA 33 AONOMOrOK CTaTUCTUYHMUX Ta MAaTEMATUUYHUX
METOZ,iB, PO3BUTOK LUTYYHWUI IHTENEKTY Ta MALIMHHOIO HaBYaHHS, 3aCTOCYBaHHSA WTYYHOTrO iHTENIEKTY A/A aBTOMA-
TM3aLii aHani3y pe3ynbTaTiB METOAIB Bi3yasidau,ii, NOYaTOK 3a/ly4eHHA WTYYHOrO iIHTeNEeKTy 40 aHasli3y NaTorictoso-
riYHMX 306 pakeHb.

KnouoBi cnioBa: WTYYHUIN iIHTENEKT, paK rpyaHoi 3a/103u, WwKana BI-RADS, cKpuHiHT, 6ibniomeTpuiHuMiA aHanis.

THE APPLICATION OF ARTIFICIAL INTELLIGENCE IN THE DIAGNOSIS OF BREAST CANCER: BIBLIOMETRIC
ANALYSIS

Lakhtaryna R. Yu.

Abstract. Breast cancer (BC) remains the leading cause of death among women worldwide. Diagnosis and treat-
ment of BC is determined by a complex interaction of genetic, environmental and socio-economic risk factors.Op-
timization of the diagnosis of this pathology took place thanks to the introduction of breast cancer screening using
radiation imaging methods, but the widespread involvement of BC screening requires significant financial invest-
ments. The use of artificial intelligence (Al) can reduce the level of subjectivity and improve the efficiency of the
diagnosis of BC, while using fewer resources than the current standard diagnostic scheme.

The aim of the work was to carry out a bibliometric analysis and systematization of data on the use of artificial
intelligence to improve the radiation diagnosis of breast cancer.

The authors searched, analyzed, and systematized scientific publications on the use of artificial intelligence in
radiation diagnosis of breast cancer in electronic databases such as PubMed, Scopus, Web of Science, and Google-
Scholar over the past 40 years using the keywords “artificial intelligence” and “breast cancer”. Tools for bibliometric
analysis of the Scopus database and the VOSviewer system for building bibliometric networks were used to visualize
the research results.

According to the results of a bibliometric analysis of publications in the Scopus database using the keywords “ar-
tificial intelligence” and “breast cancer”, it was established that over the past 5 years the number of articles in this
field has increased significantly, and most research is conducted in the United States of America, India, China and
Great Britain. Publication data can be divided into 11 subject areas, the vast majority of which belong to medicine,
computer science, biochemistry, engineering and mathematics.

Using VOSviewer bibliometric network visualization tools, 4,751 publications in the Scopus database using the
keywords “artificial intelligence” and “breast cancer” can be divided into 3 thematic clusters: artificial intelligence,
imaging methods, pathomorphology of breast cancer.

It is also possible to distinguish 3 chronological stages: research using radiological and pathomorphological
methods, the use of artificial intelligence to automate the analysis of the results of imaging methods, the beginning
of the involvement of artificial intelligence in the analysis of pathohistological images.

Key words: artificial intelligence, breast cancer, BI-RADS, screening, bibliometric analysis.
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THE ROLE OF INDICATORS OF MINERAL METABOLISM IN THE DEVELOPMENT
OF COMPLICATIONS OF TOOTH FORMATION DISORDERS IN CHILDREN

Bogomolets National Medical University (Kyiv, Ukraine)
slub@ukr.net

In the spectrum of children's dental diseases, a significant share is made up of disorders of tooth formation. The
imbalance of mineral metabolism, caused by various etiological factors, which occurs in the body as a whole, leads,
in particular, to disturbances in the mineralization processes of the hard tissues of the teeth and the development of
a number of complications, primarily caries.
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