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ABSTRACT

Relevance: Contrast spectral mammography (CSM) is an innovative technology that combines the principles of traditional digital
mammography with intravenous administration of an iodine-containing contrast agent. This makes it possible to obtain images reflecting
angiogenesis and vascularization of pathological foci, which potentially increases the sensitivity and specificity of breast cancer (BC)
diagnosis. BC occupies the first place in the structure of cancer morbidity and mortality from cancer among the female population
worldwide and remains an urgent problem today. Despite promising research results, many aspects of the clinical application of CSM
require further study. In particular, it is relevant to compare the diagnostic value of CSM with other radiation imaging meth-ods such as

digital mammography (DM) and magnetic resonance imaging (MRI) of the mammary glands.
The study aimed to explore the diagnostic capacity of contrast spectral mammography in breast cancer detection compared to other

radiation methods.

Methods: A search and selection of articles in the databases PubMed, Web of Science, Scopus, and Google Scholar from 2015 to 2025,
devoted to the diagnosis of breast cancer. To write this review, 107 literary sources were found for all resources, of which 30 were included

in the presented review.

Results: The results showed that CSM is easily performed and well tolerated by patients. The meth-od is superior to DM because it
provides information about the presence of pathological neoangiogenesis of the tumor. Compared to MRI, CSM is similar in sensitivity and
specificity. Therefore, CSM can be used as an alternative method of breast imaging due to its higher accessibility and usability in patients

with contraindications for MRI.

Conclusion: CSM exceeds the capacity of conventional DM, regardless of breast density. As a result, this method can reduce the
number of false positive results and limit the number of unwanted invasive interventions. Early detection of BC significantly increases the
chances of successful treat-ment, reduces the risk of metastasis, and improves overall and disease-free survival.

Keywords: contrast spectral mammography (CSM), digital mammography (DM), magnetic resonance imaging (MRI), breast cancer.

Introduction: Breast cancer (BC) is a malignant tu-
mor that originates from the epithelial cells of the ducts
and lobules of the mammary gland. BC is character-
ized by aggressive growth and variability of the clini-
cal course, with invasion into the ducts and lobules. The
main risk factors are stress, immunosuppression, hered-
ity, late menopause, hormonal factors, obesity, smok-
ing, and alcoholism [1]. Globally, BC leads both in the
number of detected cases and the mortality rate among
women and remains a pressing problem today. Accord-
ing to GLOBOCAN (2022), more than 2.3 million new cas-
es of BC are registered worldwide among both sexes,
taking the lives of 670,000 women per year. The disease
ranks first among the causes of cancer both in countries
with mature and transitional economies. In Kazakhstan,
about 5,500 new cases and 1,600 deaths from BC are
registered annually [2]. With such high morbidity and
mortality rates, timely and early diagnosis is of particu-
lar importance, requiring the improvement of existing
visualization methods [3].

The study aimed to explore the diagnostic capacity of
contrast spectral mammography in breast cancer detec-
tion compared to other radiation methods.

Materials and Methods: This review included the
search and analysis of literature sources from PubMed,
Web of Science, Scopus, and Google Scholar databases
that were published from 2015 to 2025. The main objec-
tive was to study the effectiveness and accuracy of vari-
ous methods for diagnosing breast cancer. The search key-
words included: contrast spectral mammography (CSM),
digital mammography (DM), magnetic resonance imaging
(MRI), and breast cancer.

The literature analysis was conducted taking into ac-
count formal criteria: type of publication, level of evidence
(according to the GRADE scale), quality of methodology,
and indexation of the source in international databases.
The following criteria were applied:

Inclusion criteria: open access, full text, period, article
type: clinical trial, systematic reviews, original articles, and
meta-analyses.
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Exclusion criteria: Articles without a description of the
methodology or with incomplete data on the group of pa-
tients and the diagnostic methods used. Publications with-
out access to the full text and duplicate publications. Liter-
ature in languages other than Russian and English.

During the search, 107 literature sources were iden-
tified from all sources; of them, 30 were included in the
final review. The main steps of the search were per-
formed according to the PRISMA guidelines, as shown
in Figure 1.

[ Records identified through database and registers' search ]

Records found in:
WoS (n=25)
PubMed (n=65)
Scopus (n=3)
Google Scholar (n=14)
Records before selection
(n=117)

Identification

Records excluded:

Duplications excluded (n=35)

y

Studies se)ected by title /
keywords (n=70)

A 4

Screening

Selected studies assessed
for eligibility (n=40)

A 4

Studies included in the review
(n=30)

Inclusion

Full text not available (n=12)

Studies excluded:
(n=30)
Not related to breast cancer

Figure 1 — PRISMA flow diagram

The quality of included publications was assessed us-
ing the Newcastle-Ottawa Scale (NOS), covering three do-
mains: selection of participants, comparability of groups,
and completeness of outcome reporting. The maximum
score was 9 points. The GRADE approach was used to as-
sess the certainty of evidence for key diagnostic indicators,
taking into account study design, risk of bias, consistency,
and precision of results [4].

In 2022, the Joint Commission for Quality Control of
Medical Care of the Ministry of Health of the Republic of
Kazakhstan approved clinical protocols for the diagnosis
and treatment of breast cancer (Minutes No. 174) [5].

Digital mammography is a non-invasive radiolog-
ical breast imaging method, considered the standard
for breast cancer screening and diagnostics. The nation-
al screening program involves testing women aged 40 to
70 every two years. This approach has reduced mortality
rates by 15-25% [3, 6]. However, this method’s capacity is
limited when visualizing mammary glands with high tis-
sue density (dense breasts), which reduces the diagnostic
sensitivity of digital mammography. The ratio of adipose
and fibroglandular tissue determines the structure of the
mammary gland. Dense breasts are assessed according
to the classification of the American College of Radiology
(ACR) [7]. BI-RADS system, in its latest edition (5th) applied
since 2013, distinguishes the following categories: ACR A -

predominantly adipose tissue (<25% fibroglandular); ACR
B — moderately dense (25-50%); ACR C - heterogeneous-
ly dense (5-75%); ACR D - extremely dense (>75%). Digital
mammography sensitivity is lower in detecting breast can-
cerin ACR C & D types’ mammary glands.

CSM, as an innovative method of breast imaging, com-
bines standard digital mammography with low (26-32 keV)
and high (40-49 keV) energy modes with intravenous ad-
ministration of iodine-containing contrast medium (ICCM).
This makes it possible to visualize pathological chang-
es accompanied by neovascularization, even with dense
breasts [8]. CSM is gaining popularity since its introduction
in 2003 [9]. Still, along with the benefits, it carries potential
risks, including allergic reactions (0.2-0.7%) and nephro-
toxicity, as described in the studies of K. Coffey et al.(2022)
[10]. According to a meta-analysis, the frequency of side ef-
fects is comparable to CT — about 0.8%. In addition, the to-
tal radiation dose during CSM is 1.5-1.8 times higher than
during digital mammography [11]. CSM technique involves
bolus administration of ICCM at a dose of 1.5 ml/kg at a
rate of 2.5 ml/s. Two minutes after the injection, a series
of images of both mammary glands is taken in standard
projections (CC and MLO). The use of low- and high-ener-
gy X-rays allows for constructing post-contrast maps re-
flecting zones of increased ICCM accumulation. MLO pro-
jection of the side of interest is performed last to estimate
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the rate of contrast washout. If necessary, additional pro-
jections (lateral, enlarged) are possible [12]. L. Nicosia et al.
demonstrated a higher sensitivity and specificity of CSM in
diagnosing breast cancer, especially in women with dense
breasts [13]. A systematic review by T. Tagliafico et al., cov-
ering retrospective and prospective studies, confirmed
high diagnostic efficiency of the method: CSM sensitivity
reaches 98% [14].

In addition to the above diagnostic methods, mag-
netic resonance imaging (MRI) is used for accurate diag-
nostics. The examination requires MRI machines with a
power of 1.5 Tesla and higher, which provide higher spa-
tial and temporal resolution. This increases diagnostic re-
liability in identifying pathological foci. MRl using gado-
linium-enhanced ICCM can detect more aggressive and
invasive types of breast cancer. MRI has a high sensitivi-
ty in detecting cancer compared to traditional diagnostic
methods. Its high sensitivity is due to the fact that no can-
cerous tumor can grow larger than 2 mm without form-
ing blood vessels, which provide large amounts of nu-
trients for tumor growth. Gadolinium-enhanced ICCMs
have relatively large molecules that easily pass out of the
vessels and quickly accumulate in the tumor stroma [15].
A standard MRI protocol includes T1 and T2 modes with
signal suppression from fat tissue, dynamic contrast en-
hancement, diffusion-weighted images, and the con-
struction of maps of the measured apparent diffusion co-
efficient [16]. High vascular permeability in cancer allows
for rapid accumulation of ICCM in the tumor and leads
to rapid leaching of ICCM from the lesion, which helps
to better visualize pathological areas of enhancement
and differentiate malignant and benign tumors [17]. Ac-
cording to the European Society of Breast Imaging (EU-
SOBI) recommendation [18], MRI is used when the results
of standard imaging are inconclusive and it is necessary
to exclude a malignant tumor, to determine preoperative
staging, and to determine the exact tumor size. The tu-
mor size of invasive carcinoma on MRI corresponds to the
actual tumor size in the postoperative material. Besides,
25% of tumors are multifocal (one or more foci are locat-
ed in one quadrant of the breast) and 20% are multicen-
tric (one or more invasive foci are located at a distance of
more than 4 cm from the primary tumor). Incorrect size
assessment and failure to detect additional foci of spread
may result in positive resection margins after surgery or
early recurrence. Another MRl advantage is the detection
of synchronous breast lesions, which occur in approxi-
mately 3% of all patients with breast cancer [19]. Digital
mammography does not detect synchronous contralat-
eral lesions, and they remain undetected in approximate-
ly 75% of cases. Main disadvantages of MRI include its
high cost, the presence of contraindications in patients
with metal implants in the body, pacemakers, allergy to
gadolinium-enhanced ICCM, and claustrophobia, which
limits the widespread use of MRI in breast imaging.

Results: CSM has a high sensitivity (90-95%) and speci-
ficity (85-90%), especially when cancer is detected in dense
breasts. M. Mori et al. have compared CSM and digital
mammography diagnostic effectiveness in dense breasts.
In their study, CSM had a sensitivity of 86.2%, a specifici-
ty of 94.2%, and a diagnostic accuracy of 90.9%, while dig-
ital mammography had a low sensitivity of 53.4%, a speci-
ficity of 85.9%, and a diagnostic accuracy of 72.7% [20]. M.
Helal et al. demonstrated the added benefit of CSM: their
study showed that the method allows for effective differ-
entiation of breast cancer recurrences after surgical inter-
vention. The sensitivity of CSM in detecting breast cancer
recurrence in the postoperative scar area was 91.2%, and
the positive predictive value was 77.5%. Of all those ex-
amined, 48.6% had a postoperative relapse [21]. CSM al-
lows detecting qualitative characteristics of breast cancer,
such as the degree of ICCM accumulation (absent, weak,
moderate, and pronounced). A type of accumulation in
the pathological focus (lacunar, cloud-like, diffuse-spher-
ical, point, mesh, cotton-like, ring-shaped, heterogene-
ous-ring-shaped) allows for differential diagnostics be-
tween benign and malignant neoplasms in the mammary
gland [22].

S. Weigel et al. performed a systematic review of pro-
spective studies to compare CSM and digital mammogra-
phy in women with a varied degree of breast density. In
their study, digital mammography sensitivity decreased
with increasing breast density, from 100% with ACR A to
50% with ACR D. The sensitivity of digital mammography
for the overall sample was 79.9%. The study included 438
patients, of whom 154 were confirmed to have malignant
tumors, and 284 were confirmed to have benign tumors.
Comparing the diagnostic characteristics of women with
high-density breasts (ACR C & D), CSM demonstrated bet-
ter results, with a sensitivity of 96.8%, specificity of 93.3%,
and accuracy of 94.5%, compared to digital mammogra-
phy, where the corresponding figures were 85.7%, 87.3%,
and 86.8% [23].

Contrast-enhanced magnetic resonance imaging
(MRI) can detect tumor formations inaccessible for visu-
alization with digital mammography. A pilot study by M.
Jochelson et al. (2023) assessed CSM and MRI diagnos-
tic capacity under screening conditions in 307 women
with moderate and high risk of developing breast can-
cer. All participants underwent both CSM and MRI and
were monitored for two years. The first stage of screen-
ing revealed three cases of malignancies: two invasive
cancers were detected by both CSM and MRI, while one
duct carcinoma in situ was detected only by MRI. Nei-
ther of those cases was visible on low-energy CSM mam-
mograms; also, no palpable interval tumors were found.
Notably, the specificity indicators of CSM and MRI were
comparable — 94.7% and 94.1%, respectively [24, 25].
Gadolinium-enhanced MRI allows differentiation be-
tween benign and malignant processes, assessment of
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the anatomical localization and extent of tumor spread,
and visualization of lymph nodes with signs of metastat-
ic lesions. The method demonstrates high efficiency in
detecting relapses of the disease after surgical interven-
tion and remains a reliable diagnostic tool even in the
presence of silicone implants. MRl is widely used to plan
the volume of surgical treatment and monitor the treat-
ment efficacy [26].

To improve the reliability and objectivity of the anal-
ysis of the observational and diagnostic studies included
in the review, a quality assessment was performed using
the NOS scale, which covers three domains: participant se-
lection, group comparability, and outcome completeness.

Most studies scored 7-9 points out of 9 possible, indicating
their high methodological level.

In addition, the GRADE approach was used to assess
the certainty of evidence for key diagnostic characteristics
(sensitivity, specificity, accuracy), taking into account study
design, risk of bias, indirect evidence, consistency, and pre-
cision. Thus, in the study by S. Weigel et al., the sensitivi-
ty of the CSM for dense tissue was 96.8% (for ACR density
types C-D). This level of evidence is assessed as high, since
the study was prospective, with a low risk of systematic er-
rors and high consistency of indicators [23].

Table 1 presents the quality assessment of the included
observational and diagnostic studies using the NOS scale.

Table 1 - Assessment of the quality of included studies using the NOS scale

Research / Year Type of study a%%gt&g %? T;Batroagll-i ?uu;igrgi)s >~ NOS Quality
Mori et al. (2016) [20] Prospective study ++++ ++ +++ 9/9 High
Helal et al. (2019) [21] Retrospective study +++ ++ ++ 7/9 Moderate - High
Weigel et al. (2022) [23] Prospective study +++ ++ ++ 7/9 Moderate
Jochelson et al. (2023) [24] | Pilot cohort study +++ ++ ++ 7/9 Moderate
Hobbs et al. (2015) [29] Small qualitative study ++ ++ + 4/9 Low

CSM has become increasingly important in recent
years not only as a diagnostic method, but as a tool
for dynamic monitoring of patients with breast can-
cer under systemic therapy, including neoadjuvant
chemotherapy (NACT). Studies show that CSM can de-
tect changes in tumor vascularization, which can serve
as an early marker of therapeutic response before the
appearance of morphological signs of regression [27].
Comparative prospective studies demonstrated com-
parable performance of CSM and MRI in assessing re-
sidual tumor after NAC. At that, CSM advantages in-
clude lower cost, availability, and better tolerability of
the procedure by patients [28]. CSM is also better per-
ceived by patients. In a study by M. Hobbs et al., includ-
ing 49 women, CSM was perceived as more comforta-
ble than MRI. The patients reported lower anxiety, less
noise, quicker examination, and better overall tolerabil-
ity of the procedure. This makes the method particular-
ly attractive for screening and repeat examinations, as
well as for patients with contraindications to MRI [29].
Thus, CSM can be considered as an alternative to MRl in
dynamic monitoring of treatment effectiveness in pa-
tients receiving NACT, especially in limited access or
contraindications to MRI.

Discussion: Since its introduction into clinical prac-
tice, CSM has been actively spreading in some countries
in Europe, Asia, and North America. CSM is most often
used in France, Italy, Germany, Great Britain, the USA,
China, and South Korea, where it serves as an addition
or an alternative to MRI in breast cancer diagnosis and
monitoring. In the UK, according to a 2017 study, CSM
demonstrated comparable performance in screening

women with dense breast tissue compared to MRI, with
significantly lower cost of the examination [30]. Despite
the high diagnostic efficacy of CSM, several factors limit
its universal use and require critical thinking when inter-
preting results. Firstly, the method remains dependent
on the quality of the examination and the experience
of the radiologist. Interpretation of contrast enhance-
ment may vary, especially in the presence of postop-
erative cicatricial changes, fibrosis, or benign prolifer-
ative processes, creating a risk of false positive results
and overdiagnosis. CSM is a promising and clinically rel-
evant imaging method, capable of increasing the ac-
curacy of breast cancer diagnostics and improving the
optimization of patient routing. Table 2 presents a com-
parison of modern visualization methods in the diagno-
sis of breast cancer.

Conclusion: The conducted analysis of domestic
and foreign sources confirms that CSM has high diag-
nostic value and can serve as an effective addition to
traditional methods of radiographic imaging in breast
cancer. This method provides a simultaneous assess-
ment of the morphological and functional characteris-
tics of the tumor, including visualization of pathological
neoangiogenesis, thus significantly expanding diagnos-
tic capabilities, especially in women with dense breasts
and a higher risk of developing breast cancer. A good
tolerability, lower cost, and ease of implementation
make CSM a practically significant tool for routine use
in clinical practice. The use of CSM helps to increase on-
cological alertness, reduce the number of false positive
results, and improve the effectiveness of treatment and
diagnostic decisions.
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Table 2 - Comparative characteristics of breast cancer imaging methods

Contrast-enhanced spectral

Criterion Digital mammography mammography (CSM) Magnetic resonance imaging (MRI)
Availability m’fﬁé’eiviﬁgable’ included Hgig%;;ailability, being introduced Limited, requires equipment 21.5 T
Sensitivity B, decreases with | 86-98%, especially with highly dense | 90_1009%, high even with thick fabric
Specificity 85-90% 85-95% 85-95%

The method’s sensitivity

The impact of breast density | and effec-tiveness are

Less significant, works well with ACR

Independent of tissue density

reduced
Invasiveness Non-invasive Invasive (ICCM administration) Invasive (ICCM administration)
Radiation lonizing Increased radiation exposure No ionizing radiation

Contrast agent Not required

lodine containing

Gadolinium

Contraindications Pregnancy

Allergy to iodine, renal failure

Metal implants, claustro-phobia, and
allergy to ICCM

Detection of multifocality Limited

Reliably identifies multifo-cal/
multicentric forms

Reliably identifies multifocal/
multicentric forms

Evaluation of recurrence after

surgery Low information content

High sensitivity

High sensitivity

Patient comfort Good tolerance

MRI

Faster and more comforta-ble than

Discomfort and anxiety may occur.

Cost Relatively low Average

High
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AHJATIIA

CYT BE3I KATEPJII ICIT'THIH KEIHEH/II COVYJIEJIIK
JANATHOCTUKACBIHJAFBI EKI DHEPTI'UAAJIBI KOHTPACTTbBI CHHEKTPJIB/IbI
MAMMOI'PAOUAHBIH MYMKIH/JIIKTEPI:
9JIEBUETKE IIOJY

C.A. Paxmankynosa'?, H.A. Kaounouna', A.b. Cadyaxacosa?, JK.K. Kaounoun'

I«KaparaHabl meguuuHanblk yHuepcutetis KEAK, Kaparanabl, KasakcraH Pecny6aukacs;
2«Ka3akcTaH Pecny6nukacol Mpe3uzenTi Ic 6ackapmacbl MeauuuHanblk opTasbiFbiHbiH aypyxaHacbl» LMK PMK, Actaa, Kasakctan Pecny6ankacbi

Ozexkminizi: Kouwmpacmer cnekmpanvovt mammoepagus (KCM) — 6yn docmypai mammoecpagus npunyunmepin 1io0mol
KOHMPAcmuvl 3ammul eHei3yMeH OIpIKmipemin UHHOBAYUSIbIK MeXHOo02us. byn namonocusnvlk ouwakmapovly aH2UO2EHe3IH JCoHe
BACKYNAPUAYUACHIH KOpcememin cypemmepoi anyea MymKinoik 6epeoi, 6yn cym besi kamepani iciein (CBKI) ouaenocmuxanayowviy
ce3imMmanoviabl MeH cneyuduraiblabin nomenyuanrovl mypoe apmmuipaost. CEKI onemoezi otiendep apacvinoa oHKON0UATBIK Aypyaap
MeH Kamepai icikmep 60tibiHwa OIpiHWi OpbIHOa myp JHcoHe Oyzinel KyHee Oellin o3eKkmi mocene boavin Kaia bepedi. 3epmmeynepoin
Konmeezen Homucenepine Kapamacmar, KCM KIuHUKanblK KOIOAHbICOIHbIY acnekminepi 00awn opi sepmmeyoi Kaxcem emeoi. Aman
aumyanoa, yugprvik mammozpagusa (LIM) sxcone cym 6e30epiniy maenummi-pe3onancmolx momoepaguscel (MPT) cuakmul 6acka
O0a coynenik adicmepimen canvicmoipeanoa KCM-nviy OuaecHocmukanvlk KYHOBLIbI2bIH CANbICINbIPMANbl Oazanay o3exmi 060N
maodwvlaaowl.

3epmmey marcamol — Oacka coyienik odicmepmen caivicmulpeanoa cym 6esiniy Kamepui iciein OUuacHOCMuKaiayodzol
KOHMPAcmmul CHeKMpPIbObl MAMMOZPAPUAHBIY MYMKIHOIKMeEPIH 3epmmey.

Aoicmepi: CHKI ouaenocmukacvina apnanzan maxanraiapowst Pubmed, Web of Science, Scopus, Google scholar oepexxopaapwinoa
2015 arcvrnoan 2025 sucwinea Oeiiin i30ey gicone ipikmey acypeizinodi. Ocol wonyovl scazy yuiin bapnvlk pecypemap ootvinwa 107 o0ebu
Oepexkosz maodwvLiovl, onbly 30-bl YCbIHbLIZAH WOY2d eHei3inoi.
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Homuorcenepi: Konmeeen zepmmeynepoiy nomuoicenepi 6otivinua KCM-nvly opulndanysl onyail jicone nayuenmmep diCaxcol
xemepedi. byn adic LIM-0an apmuix, cebedi icikmiy namonio2uaIvlK Heoanauo2ene3iniy 00aysl mypanvl aknapam bepeoi. MPT-wen
canvicmuvipaanoa, KCM cezimmanoviavl men cneyugpuxanviavl dotiviHwa yxcac. Jemex, KCM cym 6e30epin euzyaiuzayusiayoviy
banama 90ici peminde Ko10aHbLLY bl MYMKIH, Oy1 pemme KCM konowcemimoipex srcone MPT kapcul kopcemxiwmepi Oap nayuenmmepee
JHCacanyvl MymKiH.

Kopoimoinovi: KCM o0iciniy cesimmanovievl, cneyuuraiviebl dcone 0o10ici cym 6e3iniy mviebl30bieblHblY MypIiHe JHCOHE
nayuenmmepoiy odicacvina Kapamacman, LM xepcemrxiwmepinen acein mycedi. OcvlHbly apkaceinoa 0Oy odic Jcalean O
HomudcenepOily CAHbIH A3atmyeaa JHeoHe Kadcemcis uHea3usmi o90icmepoiy Canvli ulekmeyee MyMKIHOIK 6epedi. Kamepni icikmepoi
VaKmulibl AHBIKMAY commi emoey MyMKIHOI2iH e0ayip apmmulpaobl JHcoHe Memacmaszoany Kaynin memeHoemeoi.

Tyuinoi ce3oep: xonmpacmol cnekmpaivovl mammozpapus (KCM), yugprovix mammoepapus (LIM), macnummi-peszonancmor
momoepagus (MPT), cym 6e3iniy xkamepni iciei (CHKI).

AHHOTALUA

BO3MOKHOCTH ABYXOHEPTETUYECKOM KOHTPACTHOI/I CIIEKTPAJIBHOM
MAMMOI'PAOUMN ITPHU KOMHJIEKCHOI/I JYYEBOM JIUATHOCTHUKE
PAKA MOJIOYHOM KEJE3BI:

OB30P JIUTEPATYPbI

C.A. Paxmanxynosa‘’, H. A. Kabunouna', A.b. Cadyaxacosa’, K. K. Kaounoun'

THAO «KaparaHauHcKuit MeuLMHCKNIA yHuBepcuTeT», Kaparanaa, Pecnybnuka Kasaxcras;
2PN Ha MXB «bonbHuua MeanumHckoro LenTpa ynpasnenua aenami Mpesugexta PK», Acrana, Pecry6nnka Kasaxcrau

Axmyanvnocme: Konmpacmnas cnexmpaivnas mammoepagus (KCM) npedcmasnsem coboii  cospemennyio mMemoouxy
BUZYATUAYUU, COYEMAIOUYIO YUPPOBYIO MAMMOSPADUIO C BHYMPUBEHHLIM KOHMPACMUPOBAHUEM HA OCHOGe 1l00a. Memoo nozeonsem
NOYUAMb U300PANCEHUSA, OMPANCAIOWUE AHSUOLEHE3 U BACKVIAPUAYUIO NAMOIOSUHECKUX 0UdA208, MEeM CAMbIM NOMEHYUATbHO
nosviulas OUAeHOCMUYeCcKyio MOYHOCMb Npu pake monounoil xcenezvl (PMJK). 3abonesaemocms u cmepmuocmo om PMIK cpeou
JICEHIUUH OCMAIOMCA HA 8bICOKOM YPOGHE NO 6CEMY MUpY, Ymo onpedeisem e2o0 akmyaivHocmyv. Hecmomps na muozoobewaiowjue
Pe3yIbmamol UCCie008aHUll, MHO2UE ACNEKMbl KIuHudecko2o npumenenus KCM mpebyrom danvuetiueeo usyyenus. B uacmnocmu,
AKMYANbHOIM ABIIAACMCA CPASHUMENbHAS oyenKka ouazHocmuyeckoll yennocmu KCM ¢ Opyeumu nyyesbimu memooamu 8u3yaiusayu,
Kak yugposoi mammozpapuu (LIM) u macnumno-pezonancrou momozpaguu (MPT).

ILlenv uccnedosanus — npoanarusuposams OUASHOCMUYECKUE 803MOICHOCU KOHMPACMHOU CHEKMPAIbHOU MaMmozpaduu
CpasHenuu ¢ Opy2uMu Memooamu 1y4esol OUazHOCMUKU NPU paKe MOJIOYHOU Jcelesbl.

Memoowi: [Ipousseden nouck u omoop cmametl, nocesweHnblx ouacnocmurxe PMJK, 6 6azax oannvix PubMed, Web of Science,
Scopus, Google Scholar 3a nepuoo ¢ 2015 no 2025 2o0a. [ra nanucanus dannozo 0b630pa no ecem pecypcam oviao uatioeno 107
AUMepamypHuLX UCMOYHUKA, U3 Komopbix 30 Ovlau 6KaOUeNbl 8 NPedCmagIeHHbill 0030p.

Peszynomamut: Hccneoosanus noxaswisaiom, umo KCM sensemes mexHuuecku blnOIHUMOU NPpoyedypoll i XOpOuwo NepeHoCUncs
nayuenmramu. Memoo noseonsiem eu3yaiuzuposamsv HeOAH2UOLEeHe3 ONYXOLU, Yno 0eadaem e20 6ojee UHGOPMAMUBHBIM NO CDABHEHUIO
¢ M. ITo uyecmeumenvrnocmu u cneyuguunocmu KCM conocmasuma ¢ MPT, oonako omauuaemcs 601vwiess 00CmMynHOCIbIO U MOJNCEN
npuMeHamsbcs npu Haauduu npomugonoxazanuil kK MPT.

3axnwuenue: KCM Oemoncmpupyem 6oinee 8biCOKVIO UHQGOPMAMUBHOCHb NO CpaHeHulo ¢ mpaouyuornou LM, ocobenno
6 clyyae B6bICOKOU NJIOMHOCMU MKAHEU MOJIOUHOU dcene3vl. bnacooaps komopvim, mMemoo no360um YMeHbWUMb KOIUYECEO
JIOJICHONONONHCUMENLHBIX DE3VILIMAMOE U 02PAHUNUND KOIUYECINEO HeCeNAMeNbHbIX UHEA3UBHbIX emeuiamenvems. Ceoeepemennoe
svisignenue PMOK Ha pannux cmaousx cyujecmeeHno nosbliulaenm WaHchl Ha YCnewHoe jeuenue, CHUUMb PUCK MEmacmasupo8anus u
VAYYWUmMs nokazamenu oowell u be3peyuoUuUsHoOU 8blIHCUBAEMOCTIIL.

Knioueswle cnosa: konmpacmuas cnekmpanvras mammozpapus (KCM), yupposas mammoepagus (L{M), maecnummno-pesonancuas
momoepagpus (MPT), pax monounoii scenesvl (PMIK).

Transparency of the study: Authors take full responsibility for the content of this manuscript.

Conflict of Interests: The authors declare no conflict of interest.

Funding: The authors declare no funding for the study.

Authors Contribution: Conceptualization, Project Administration, Writing — Original Draft Preparation — all authors; Investigation —
S.A. Rakhmankulova, Zh.K. Kabildin; Validation — N.A. Kabildina, A.B. Saduakasova.

Information about the Authors:

S.A. Rakhmankulova (Corresponding author) — radiologist of the highest category, 1st-year doctoral student in Medicine, Karaganda
Medical University, Karaganda, Kazakhstan, tel. +77759457722, email: salta85.85@list.ru, ORCID: 0009-0005-6456-1418;

N.A. Kabildina — Candidate of Medicine, Associate Professor, Head of the Department of Oncology and Radiation Diagnostics,
Karaganda Medical University, Karaganda, Kazakhstan, tel. +77015338259, email: kabildin@gmu.kz, ORCID: 0000-0002-5616-1829;
A.B. Saduakasova — Doctor of Medicine, Professor, Head of the Nuclear Medicine Center, Hospital of the Medical Center of the
Administration of the President of the Republic of Kazakhstan, Astana, Kazakhstan, tel. +77019909993, email: sadik.a73@mail.ru,
ORCID: 0000-0001-7089-5696;

Zh.K. Kabildin — 5""-year student in General Medicine, Karaganda Medical University, Karaganda, Kazakhstan, tel. +77780140707,
email: zhan.kabildin@mail.ru, ORCID: 0009-0000-3814-733X.

Address for Correspondence: S.A. Rakhmankulova, Karaganda Medical University, Gogol St. 40, Karaganda 100000,
the Republic of Kazakhstan.

142 Oncology and Radiology of Kazakhstan, Ne3 (77) 2025





