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Resume. The current literature and the National Comprehensive Cancer
Network (NCCN) guidelines state that 18F-FDG PET/CT is not routine for early
diagnosis of breast cancer, and rather PET/CT scanning should be performed for
patients with stage III disease or when conventional staging studies yield non-
diagnostic or suspicious results because this modality has been shown to upstage
patients compared to conventional imaging and thus has an impact on disease
management and prognosis. Although 18F-FDG PET/CT mammography was able
to detect axillary lymph node metastases with a high sensitivity, this method
cannot soon be expected to replace the combination of clinical examination,
ultrasound, and sentinel lymph node biopsy for axillary assessment. Drug therapy
remains the main method of complex treatment at these stages. Positron emission
tomography (PET) with fluorodeoxyglucose has now been used to assess the effect
of the treatment. This method makes it possible to assess changes in the tumor at
the cellular level long before morphological manifestations. Thus, a decrease in the
accumulation of fluorodeoxyglucose in the tumor by more than 45% of the initial
one predicts a complete pathomorphological response to drug therapy with great
accuracy.
Key words: positron emission tomography (PET), fluorodeoxyglucoses,
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Pe3tome. Hammm ganHbIE CBUACTENBCTBYIOT O TOM, 4To Tipotokos [IDT/KT-
mMammorpaduu Bcero Tenma ¢ 18F-®JI' Moxker OBITh HUCIONB30BaH IS
OmpeneseHusl CTaJAuM paka MOJOYHOM Kele3bl 3a OJUH CceaHc. OTa
nepBoHadanbHas ornenka npotokona [I9T/KT 18F-FDG noka3piBaeT, 4T0 TOUHOCTh
BBISIBIICHUS] PAKOBBIX MOPAXKEHUM MOJIOYHOM JKeJIe3bl aHajlorndHa TouHoctu MPT.
Xotrs MPT, no-Bugumomy, Oonee TouHa npu ouenke T-ctaguu omyxonu, [I9T/KT
¢ 18F-®I, no-BuarMoMy, 1o3BoisieT 00Jiee TOYHO ONPEAEIUTh OYar MOPaKeHHUS.
Hecmotps Ha TO, uto IIDT/KT-mammorpadus 18F-FDG mo3BossieTr ¢ BBICOKOH
YYBCTBUTEIIPHOCTHIO BBISBIATH METACTa3bl B IOAMBIIICYHBIX JTAMQPATHICCKUX
y3J1ax, Hellb3sl OKHIaTh, YTO STOT METOJ B CKOPOM BPEMEHH 3aMEHUT KOMOHMHAIINIO
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KJIMHUYECKOTO 00cieoBaHus, YIbTPa3ByKOBOTO HCCIIEAOBAaHUS U OHOICUU
KOHTPOJIBHBIX JTUM(PATUIECKUX Yy3J0B IS OIEHKH COCTOSHHUS TOAMBIIICYHBIX
IUMQpaTUYECKUX y3J10B. MeIuKaMeHTO3HAasl Tepanusi OCTaeTCs OCHOBHBIM METOAOM
KOMIUJICKCHOTO JIe4eHHs Ha dSTuxX odTamax. [ns omenku s¢ddexra neueHus B
HACTOSIIIIEE BPEMsI UCIIOIB3YETCS MO3UTPOHHO-IMUCCUOHHAs Tomorpadus (I19T) ¢
(TOPIE30KCUTTIOKO30M. DTOT METO]] TTO3BOJISIET OLICHUTh N3MEHEHUS B OIyXOJIH Ha
KJIETOYHOM YPOBHE 33J10JIT0 70 Mopdonornueckux nposBieHuid. Takum oOpaszom,
CHIDKEHUE HAKOTUICHHUSI (PTOPIIE30KCUTITIOKO3bl B Omyxomu Oosee yem Ha 45% ot
MCXOHOTO C OoubIIOoM TOYHOCTBIO TpeICKa3bIBacT TIOJTHBIN
naTroMOpP(OJIOTHIESCKUI OTBET Ha MEAMKAMEHTO3HYIO TEPaIHIo.

KialoueBble cioBa: MO3UTpOHHO-dMUCCHOHHAs ToMorpadus  (I19T),
(TOPIE30KCUTITIOKO3bI, paK MOJIOYHOM KeJe3bl, paguodapmMipenapar

Introduction. Effective management of breast cancer requires accurate
diagnosis and determination of the extent of the disease to select the most effective
treatment approach [3]. Breast cancer is very heterogenous and is characterized by
different pathological features, with distinct responses to treatment and differences
in long-term patient survival [4]. Approximately 70% of BC express the estrogen
receptor (ER), and the majority of ER+ cancers also express the progesterone
receptor (PR). Breast cancer occupies the first place both in the structure of
morbidity and mortality in Russian and European women. Despite the successes
achieved in the diagnosis and treatment of this suffering, the diagnosis of a locally
spread or disseminated process is observed in almost every third patient. Drug
therapy remains the main method of complex treatment at these stages. Positron
emission tomography (PET) with fluorodeoxyglucose has now been used to assess
the effect of the treatment. This method makes it possible to assess changes in the
tumor at the cellular level long before morphological manifestations. Thus, a
decrease in the accumulation of fluorodeoxyglucose in the tumor by more than
45% of the initial one predicts a complete pathomorphological response to drug
therapy with great accuracy. Results showed that 32.1% of the diagnosed lesions
did not change their SUV values, 39.3% were treated, 27.4% were new lesions do
not present in the original PET-CT scan, and 1.2% for lesions that increased the
value of the SUV. Moreover, the results also showed that left breast cancer was
more responsive to treatment than right breast cancer, while chemotherapy was
more effective than radiation therapy. In summary, the efficacy of chemotherapy
and/or radiotherapy for both right and left breast cancer patients was evaluated
using PET-CT technology. The effectiveness of drug therapy in patients with
disseminated breast cancer using PET/CT is evaluated. It was found that the
diagnostic value (SUVmax) for breast cancer metastases ranges from 1.5 to 3, and
for the primary tumor — more than 2. As an illustration, the authors cite two clinical
examples.

The incidence of breast cancer in 2024 in the Bukhara region was 382 per
100,000 population. In 24.5% of cases, the disease was diagnosed in stages III and
IV. In 2024, 74.6% of patients, 29.6%, received combined or complex treatment of
breast cancer using various drug therapy regimens. At the same time, mortality in
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the first year after diagnosis was 5.8% [1,3]. Timely and accurate assessment of the
effectiveness of drug therapy at various stages of treatment of disseminated breast
cancer remains an urgent problem in oncology. Among the many diagnostic
methods used in monitoring drug treatment of breast cancer, positron emission
tomography combined with computed tomography (PET/CT) with
radiopharmaceutical 18F-fluoro-2-deoxy-D-glucose (FDG) has now begun to be
used [2.,4].

This is a molecular imaging method that allows noninvasively monitoring
the response of tumor cells to treatment at the cellular level long before structural
changes in the tumor are detected by routine diagnostic methods such as
mammography, ultrasound, CT and MRI [6,9]. At the same time, the level of FDG
hyperfixation in the tumor focus can be considered a predictor of a complete
pathomorphological response to treatment. Thus, according to a number of authors,
a decrease in the accumulation of FDG by breast cancer cells during neoadjuvant
drug therapy by more than 45% (SUV > 45%), compared with baseline values,
predicts with high accuracy a complete pathomorphological response and high
effectiveness of systemic drug therapy for all molecular biological subtypes of
breast cancer with The sensitivity of the method is 81.5%, the specificity is 77.8%.
The degree of accumulation of FDG by breast cancer cells has a significant direct
correlation with the large size of the primary neoplasm, high mitotic activity, and
the absence of hormonal receptors in the tumor., It has a high Ki67 and is an early
sensitive biological marker of the aggressiveness of the malignant process.In
neoadjuvant chemotherapy for locally advanced breast cancer, clinical response
criteria often do not allow evaluating the effectiveness of the treatment before
surgery due to the difficulty in differentiating residual fibrous changes and active
tumor tissue [8,11]. An important clinical problem of the HER2-positive subtype of
invasive breast cancer remains the early identification of "responding" and "non-
responding" patients after first-line chemotherapy with trastuzumab/cytostatic. In
patients with metastatic breast cancer, therapeutic monitoring is difficult due to the
inaccessibility of determining histopathological results. At the same time, PET/CT
allows us to judge whether the patient is responding to the therapy or not, as well
as predict the therapeutic result with high accuracy. In case of secondary damage to
the bones of the PET skeleton/CT with FDG is the most accurate and optimal
imaging method for assessing a tumor's response to treatment and may become the
standard in evaluating the effectiveness of drug therapy in bone metastases. About
15% of patients have a basal-like (triple negative) subtype of breast cancer. This
aggressive form of the disease is characterized by the highest glycolytic activity, an
unfavorable clinical prognosis, and high sensitivity to chemotherapy. A decrease in
the accumulation of fluorodeoxyglucose by breast cancer cells after the second
course of chemotherapy by more than 50% of the initial one is a sensitive marker
of the complete pathomorphological response of this subtype of breast cancer to
treatment. Thus, the 3-year event-free survival rate was 76.5% in the group with a
complete pathological response (SUV > 42%) versus 45.1% in the group of
patients who did not respond to treatment (SUV <42%). The luminal subtype of
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breast cancer is characterized by low glycolytic activity and has the lowest basic
SUV. In this regard, PET/CT with FDG has limited use for evaluating the
effectiveness of hormone therapy for this subtype of breast cancer. However,
according to B.B. Koolen et al., in some patients, SUV was a predictor of a
complete pathomorphological response to treatment and had a prognostic value.
This was mainly related to the luminal B subtype of breast cancer with a high Ki67
proliferative activity index. To evaluate the effectiveness of drug therapy for
disseminated breast cancer in patients undergoing treatment at the Tambov
Regional Oncological Clinical Dispensary, we used PET/CT with
fluorodeoxyglucose [15,19]. The scan was performed strictly on an empty stomach
(a 6-hour fast is required). In order to reduce the background activity of
fluorodeoxyglucose, we used a water load. FDG was administered intravenously
slowly, in a small amount of saline solution, at a rate of 3.4 MBq/kg. At the same
time, the diagnostic dose of FDG ranged from 200 to 400 MBq. The radiation load
on the whole body when the diagnostic dose was administered was 5-6 mSv.
Scanning was started 60-90 minutes after administration of FDG. The duration of
the study ranged from 14 to 16 minutes. The interpretation of the data during the
"whole body" study was performed according to visual and quantitative criteria.
Visual analysis of the images was performed in three projections using a gray
scale. The intensity of FDG accumulation in the foci was also determined. Breast
cancer is characterized by high glycolytic activity, which causes an intensive
accumulation of FDG in the tumor tissue. The values of the standardized capture
level were used as a quantitative criterion. This is a dimensionless quantity
representing the ratio of the specific radioactivity in the measured area (kBg/cm3)
to the amount of radioactivity introduced per body weight (MBg/kg). The value of
the SUV is automatically calculated by the PET/CT scanner software package
already in the process of image reconstruction, taking into account the physical
half-life of the FDG. After analyzing the data obtained and comparing them with
the results of other authors, we found that the diagnostic value of SUV for breast
cancer metastases ranges from 1.5 to 3.0. For breast cancer, this indicator is more
than 2.0. The indicator of SUV> 3.0 in the primary tumor before treatment
indicates an unfavorable prognosis for survival. The permissible error of the SUV
oscillation during treatment does not exceed 25% of the initial value. In complex
differential diagnostic cases, we performed a "delayed" scan 2-3 hours after a
single injection of FDG. The absence of a significant decrease or increase in SUV
values in the lesion indicated its malignant nature. Breast cancer response to
treatment was assessed by PET response criteria of PERCIST solid tumors[19] . A
complete metabolic response was recorded in the absence of foci of increased FDG
accumulation. A partial metabolic response is a decrease in SUVmax of > 30%.
Progression is an increase in SUVmax > 30%, the appearance of new foci of FDG
accumulation. Stabilization of the tumor process is none of the above criteria.
Malignant tumors on PET/CT looked like areas of pathological hyperfixation of
fluorodeoxyglucose of varying intensity, with clear or indistinct contours, rounded
or irregular shapes. Below we present several clinical examples of the use of
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PET/CT diagnostics in order to monitor the effectiveness of drug treatment of
breast cancer.

Conclusion: With the growing interest in personalized medicine, including
molecular targeted therapy, immunotherapy, and theranostics, the role of molecular
imaging in breast cancer has evolved. PET/CT imaging has an emerging role in the
identification of specific potential targets in the tumor-microenvironment and
selecting patients who might benefit from novel molecular-targeted therapies, thus
maximizing the therapeutic effect and minimizing toxicity. In this review, we will
discuss the role of PET/CT imaging in the diagnosis, staging, prognostication,
recurrence assessment, radiotherapy planning, restaging, and treatment response of
patients with BC and in selecting patients eligible for novel targeted therapies.
Applications of PET/CT in setting outside of the guidelines, such as in the setting
of early stage breast cancer, are illustrated. Examples of 16-a[18F]-fluoro-17p-
estradiol (FES) PET and 18F-fluorothymidine (FLT) PET scans are depicted with
discussion of potential and future clinical applications.PET/Today, CT with FDG
plays an important role in analyzing the results of drug treatment of breast cancer,
especially in complex clinical situations. PET/CT with fluorodeoxyglucose is a
promising biological marker for early evaluation of the effectiveness of drug
therapy for disseminated breast cancer. It allows you to evaluate the effect of
therapy in a timely manner, if necessary, to change, supplement or terminate it in
time in case of progression. This will allow the doctor to carry out personalized
treatment. Compared to other medical imaging methods PET/Full-body CT is
particularly effective in evaluating the results of drug therapy for bone metastases.
It can become a standard for evaluating the effectiveness of therapy.
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