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ABSTRACT

Background. The incidence of oncologic pathology in the female reproductive system is continually rising, highlighting the
importance of finding new methods for early and precise diagnosis. This study aimed to determine the invasion depth of
endometrial cancer through contrast-enhanced ultrasonography.

Materials and methods. The study included 38 patients who were confirmed to have endometrial cancer. All patients
underwent complex ultrasound examinations in real-time and grayscale mode. The qualitative assessment of vascularization
in color and energy Doppler mapping modes was performed using contrast enhancement with the assessment of qualitative
and quantitative parameters of contrast.

Results. The results were compared with histological examination results from postoperative materials. The study identified
contrasting qualitative parameters that are most indicative of endometrial cancer and quantitative parameters that are
statistically significant and reliably distinguished the myometrium affected by the tumor from the unaffected myometrium
(including peak intensity, time to peak intensity, and contrast half-life).

Conclusions. Contrast enhancement increases the effectiveness of comprehensive ultrasonography in determining the
invasion depth of endometrial cancer.
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CoBpeMeHHbIe BO3MOXXHOCTHU Y/bTPa3BYKOBOro0
UcCnefo0BaHUA B fUArHOCTUKE MECTHOM
PacnpocTPaHEHHOCTU paKa 3HA0METpuUs

X.b. 3y3uesa, J1.A. MutuHa, A.H. Boctpos, C.B. MyxtapynuHa, C.0. CrenaHos

MOCKOBCKUI Hay4HO-MCCNe0BaTENbCKMUIA OHKONOTMYeCKUA MHCTUTYT uM. [1.A. TepueHa — dunman HaumoHanbHOro MeMLIMHCKOrO LIEHTpa paguonorum,
MockBa, Poccuiickas Depepaums

AHHOTALMUSA

BeeaeHue. 3a601eBaeMOCTb OHKOIOMMYECKON MATONOMUEN EHCKOW MOJIOBOM CUCTEMBI HEYKIOHHO PacTeT. 370 onpenens-
€T aKTyanbHOCTb MPobieMbl MOMCKa HOBbIX MeTOLOB Haubosiee paHHeN W TOYHOW AWMArHOCTUKM AaHHoW natonoruu. Lenbto
Hallero MCCnefoBaHusA CTano onpefeneHue rnybuHbl MHBa3uM paKa 3HAOMETPUSA C NPUMEHEHUEM KOHTPACTHO-YCUIIEHHOrO
YNbTPa3BYKOBOrO UCCNEA0BaHMS.

Matepuanbl U MeToAbl. B MccneoBaHMM NpuHANKM yyactie 38 NauMeHTOK, CTpafaloLMX PaKoM 3HAOMETPUS, NOLTBEpP-
AEHHBIM MopdoIorMyecKkn. BceM naumeHTKaM BbINOHEHO KOMMEKCHOE YbTPa3ByKOBOE UCCeloBaHNUe B PeXKUMeE peasbHo-
ro BpEMEHM U Cepoit LKanbl, Ka4eCTBEHHaA OLEHKA BacKynapu3auum B pexuMax usetosoro (LLIK) u sHepretuyeckoro (3[K)
L0MNMN/EPOBCKOr0 KapTUpOBaHUS, C NPUMEHEHUEM KOHTPACTHOrO YCUNEHMS C OLLEHKON KaYeCTBEHHbIX U KONMYECTBEHHBIX Na-
PaMeTpPOB KOHTPaCTUPOBaHMS.

Pesynbrartbl. Bce pesynbTathl 06cNef0BaHMA cONOCTaBeHbl C pe3ynbTaTaMu TMCTONOTMYECKOro UCCe0BaHNa nocneone-
PaLMOHHOro MaTepuana. B xoae uccneaoBaHus BbiSIBNIEHbI KAYeCTBEHHbIE MapaMeTpbl KOHTPaCTUPOBaHUSA, Hambonee XapaK-
TepHble AN paKa 3HAOMETPUSA, @ TaKKe KONIMYECTBEHHbIE MapaMeTpbl KOHTPACTUPOBAHMSA, CTaTUCTUYECKU 3HAUMMO M A0-
CTOBEPHO MO3BONISIOLLME OT/IMYMTL MAOMETPUI, BOBNIEYEHHBIA B OMYXONEBbIN NPOLLECC, OT MHTAKTHOIO (MWK MHTEHCUMBHOCTH,
BpeEMs 10 NMKa UHTEHCUBHOCTU, MEpUOS, NONYBbIBELEHUS KOHTPACTa).

3akniouenue. KoHTpacTHOe ycuneHue no3BonseT NoBbICUTbL UHPOPMATMBHOCTb KOMMIEKCHOIO YIbTPa3ByKOBOr0 UCC/eA0Ba-
HWS B onpefeneHuy rybuHbl MHBa3UM paKa 3HAOMETPUS.

KnioueBble cnoBa: pak 3HAOMETPMUS; YNbTPa3BYKOBAA AMArHOCTMKA paka 3HAOMETPUS; KOHTpacTHasi coHorpadus;
SonoVue (CoHOBbI0).
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BACKGROUND

Uterine cancer ranks fourth in Russia among the main
cohort of patients with malignant diseases (7.1%), follow-
ing breast cancer, skin melanoma, and prostate cancer [1].
According to the 2020 data, uterine body tumors (endome-
trial cancer in 90% of cases) are the second most common
malignant gynecological tumors worldwide, after cervical
cancer. Moreover, over the past 10 years, there has been
a steady increase in the incidence of this pathology, es-
pecially in developed countries. Thus, endometrial cancer
incidence in Russia increased from 148.4 per 100 thousand
population in 2012 to 195.6 in 2022, i.e. by 47.2 cases per
100 thousand population [1]. This is partly due not to a real
increase in the number of cases of the disease but to im-
provements in modern diagnostic capabilities. Along with
the increase in incidence, the overall survival rate of pa-
tients with endometrial cancer increases. This is also due
to the improvement in the quality of medical care provided
to the population, including the continuous development of
early diagnostic methods [1, 2].

In recent decades, ultrasound (US) diagnostic methods
have been actively used to identify intrauterine pathology [3].
Ultrasound examination using transabdominal and trans-
vaginal approaches is a non-invasive, easy-to-perform, and
highly informative method for primary diagnosis and clari-
fication of uterine cancer [4]. Considering that endometrial
cancer, like any other malignant neoplasm, is accompanied
by changes in blood flow at the site of pathology, namely,
the phenomena of neovascularization, ultrasound methods
based on assessing differences in the degree of blood supply
in healthy and pathologically changed tissues are becoming
widespread [3].

One such technique is contrast-enhanced ultrasound
(CEUS). Clinically, this method is usually used in the diagno-
sis of focal liver lesions. The use of this method in diagnosing
extrahepatic pathology is increasingly widespread; however,
currently, there is no recommended clinical gynecological
use [5]. In the Russian and international literature available,
there are studies on the use of this technique in diagnosing
various pathologies of the pelvic organs in female patients,
including in the diagnostics of malignant and benign endome-
trial pathology [6—14]. Furthermore, a study conducted in our
center has analyzed the combination of contrast enhance-
ment with the administration of fluid into the uterine cavity
when assessing the depth of invasion of endometrial cancer,
the so-called double contrast method [15]. However, the po-
tential of CEUS in assessing the local extent of endometrial
cancer remains poorly understood.

Thus, the relevance of early and most accurate diagnos-
tics of endometrial cancer is obvious. All of the above re-
quires further study of the capabilities of the CEUS method
in the diagnosis of endometrial cancer.

This study aimed to determine the depth of invasion of
endometrial cancer using CEUS. Thus, in the Department of
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Ultrasound Diagnostics of the P.A. Herzen Moscow Scientific
Research Institute, a branch of the National Medical Research
Center of Radiology, an ultrasound examination with contrast
enhancement and subsequent assessment of quantitative
and qualitative contrast parameters was performed.

MATERIALS AND METHODS

The study involved 38 female patients aged 35-81 years
with stages T1A-T1B endometrial cancer who were hospi-
talized in the Department of Gynecological Oncology of the
P.A. Hertsen Moscow Oncology Research Institute from
September 2018 to June 2020 for surgical treatment. After
several attempts at ultrasound contrast, patients with signs
of severe endometriosis and multiple fibroid nodes were ex-
cluded from the study. The lack of information in their study
was because of the peculiarities of vascularization, which led
to a pronounced contrasting of the myometrium with endo-
metriosis and fibroid nodes and the difficulty in determining
the tumor boundaries.

Of the 38 patients in the study group, 22 (57.9%) were in
the reproductive period, and 16 (42.1%) were in the meno-
pausal period. In all patients, the diagnosis was morpho-
logically verified at the preoperative stage with final stage
determination after surgical treatment.

All patients underwent pelvic US using transabdominal
(3.5 MHz convex probe) and transvaginal access (7 MHz in-
tracavitary probe) on an Epiq 7 device (Philips, the Nether-
lands). A standard study of the pelvis was performed in
grayscale and real-time mode and in color (CDM) and en-
ergy (EDM) Doppler mapping modes, namely, endometrial
thickness, structure, degree of tumor spread to the myome-
trium, and outer contour of the area of pathological changes.
A qualitative assessment of tumor vascularization degree
was conducted. The data of the measurements (M-echo
thickness, structure, degree of invasion into the myometrium
in B-mode, and vascularization) were recorded in the study
protocol for comparison with the results of CEUS and histo-
logical examination of the surgical material.

To conduct a contrast study, we used the agent SonoVue,
approved in Russia (Bracco, Geneva, Switzerland), which con-
sists of microbubbles of sulfur hexafluoride surrounded by a
thin layer of phospholipids and palmitic acid, allowing the
bubbles to withstand several passes through the pulmonary
capillaries. Unlike contrast agents for magnetic resonance
imaging and computed tomography, SonoVue does not leave
the vascular bed, does not induce side effects characteristic
of these agents, and is completely eliminated from the body
through exhaled air through the lungs. The microbubble size
of the contrast agent is <8 micrometers (um) to ensure the
absence of capillary embolization [16, 17].

The drug was administered using a 20-G cannula before
the start of the US examination. A stabilized microbubble
suspension of the drug was administered intravenously at
a concentration of 8 pl/ml (45 pg/ml) immediately after the
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administration of 5 ml of 0.9% isotonic NaCl solution, fol-
lowed by the administration of an additional 5 ml of the same
solution to rinse the cannula. The typical dose was 2.5 ml. Si-
multaneous with the administration of the contrast agent, the
study was recorded in the form of a cine loop. Quality con-
trast indicators were assessed in real-time. Then, a quantita-
tive analysis of the resulting cine loop was performed using
QLab software (Philips, the Netherlands). When working in
the post-processing program, the region of interest function
was used, where areas of the healthy myometrium and sites
of the myometrium involved in the tumor process, equal in
size and distance to the ultrasound sensor, were marked as
regions of interest.

The examination results of all patients were compared
with the data of the pathomorphological report.

The following contrast parameters were assessed:

A. Qualitative

1) clarity of tumor contours;

2) homogeneity of tumor contrast;

3) intensity of tumor contrast in the arterial phase com-
pared with contrast in the intact myometrium;

4) intensity of tumor contrast in the venous phase com-
pared with contrast in the intact myometrium;

5) time of appearance of the contrast agent in the tumor,
assessed visually by the doctor;

6) time of washing out the contrast agent from the tumor,
assessed visually;

7) the rate of entry and washout of the contrast agent
compared with healthy myometrium.

B. Quantitative (calculated by software)
1) time of entry of the contrast agent (AT, arrivalTime), s;
time to peak intensity (TTP, timetopeak), s;
peak intensity (PI), dB;
half-life of the contrast agent (DT/2), s.

T — —

2
3
4

RESULTS

Histological examination revealed endometrioid adeno-
carcinoma with varying degrees of malignancy in all pa-
tients. Thus, a high degree of differentiation was observed
in 13 (34.2%) cases, moderately differentiated adenocar-
cinoma in 8 (21.1%), and poorly differentiated adenocar-
cinoma in 17 (44.7%). The M-echo thickness varied from
10 mm to 49 mm (the M-echo thickness was 10-20 mm in
17 (44.7%) patients and 21-49 mm in 21 (55.3%) patients).

Ultrasound examination of all patients revealed signs of
tumor invasion into the myometrium of varying severity. In
real-time and grayscale studies, invasion was assessed us-
ing echographic features described in the literature [3, 18—
21]. The most common ones were as follows:

+ impairment of the integrity of the halo around the
mucous membrane of the uterine cavity (29, or 76.3%
patients);

« sharp thinning and disappearance of the normal image
of myometrial tissue (24, or 63.2% patients);
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» unclear and uneven boundary between the tumor and
myometrium in a local area or throughout its entire
length with the appearance of a scalloped edge of
the median uterine echo in these areas (31, or 81.6%
patients).

The tumor itself in real-time and gray scale was char-
acterized by a predominantly homogeneous hyperechoic
structure (22, or 57.9% patients); in 16 (42.1%) women, the
presence of hypoechoic areas without clear contours was
detected, and in 4 (10.5%) of them, single anechoic inclu-
sions corresponding to areas of necrosis were revealed. In
addition, in 7 (18.4%) cases, fluid was detected in the uterine
cavity of the serosometra, hematometra type, with a cavity
thickness of 2-5 mm. When visually assessing the degree of
blood supply in the CDM made, a significant increase in blood
flow in the tumor compared with that in the intact myometri-
um was determined in 4 (10.5%) cases.

Based on data obtained from standard real-time and
grayscale US, invasion into the myometrium less than 1/2 of
its thickness was detected in 18 (47.4%) patients, and more
than 1/2 of its thickness without signs of propagation to the
serous membrane of the uterus was detected in 20 (52.6%)
patients. In 32 (84.2%) patients, the results of standard US
in determining the depth of invasion coincided with the re-
sults of a morphological study of postoperative material. In
6 (15.8%) patients, real-time and grayscale modes revealed a
depth of invasion of less than 1/2 the myometrium thickness,
whereas histological examination diagnosed T1B.

Moreover, when assessing the qualitative and quantita-
tive characteristics of contrast enhancement during CEUS,
the determination of the depth of invasion coincided with the
conclusion of the histological examination of the postopera-
tive material in all 38 patients (true positive cases).

According to our study data (Tables 1 and 2), qualitative
signs of contrast enhancement for endometrial cancer are
homogeneous contrasting (71.1%), isocontrasting in the arte-
rial phase (81.6%), and hypocontrasting in the venous phase
(76.3 %), predominantly simultaneous entry of contrast agent
compared with the intact myometrium (79.0%) and its earlier
washout (71.1%) (Figs. 1 and 2). The time of the contrast
agent entry into the site of endometrial formation, assessed
visually by a specialist, varied from 8 s to 24 s from the start
of the study (average, 15.16 s; median, 14.5 s).

The washout time of the contrast agent ranged from 32 to
127 s, the mean value was 48.5 s, and the median was 53.84 s.
Tumor contours were distinct in half (50%) of the cases.

When comparing the quantitative characteristics of con-
trast, determined automatically using the QLab software,
statistical analysis revealed statistically significant differ-
ences in the contrast indicators of a healthy myometrium
and myometrium with tumor involvement (p <0.001 for the
indicators “peak intensity,” “time to peak intensity,” “contrast
agent half-life”) (Table 3).

Thus, CEUS examination for endometrial cancer is char-
acterized as follows: uniform distribution of the contrast
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Table 1. Characteristics of qualitative signs of contrast

Signs Options
Boundaries of Clear Indistinct
formation 19 (50%) 19 (50%)
Contrast homogeneity Homogeneous Inhomogeneous
27 (711.1%) 11 (29.0%)

Contrast intensity: Uncontrast Hypercontrast Isocontrast Hypocontrast

in the arterial phase _ 7 (18.4%) 31 (81.6%) _

in the venous phase - 3 (7.9%) 6 (15.8%) 29 (76.3%)

Table 2. Qualitative assessment of the time of receipt and washout of the contrast agent

. . Standard Average .
Indicator Median deviation value min. max.
Time of entry, s 14.5 4.33 15.16 8 24
Time of washout, s 48.5 18.45 53.84 32 127
Table 3. Characteristics of quantitative contrast indicators
Indicator Average value Number of patients, n p
Pair 1 AT in tumor 20.83 38
AT in myometrium 21.18 38 0.031
Pair 2 TTP in tumor 30.06 38
. . <0.001
TTP in myometrium 34.46 38
Pair 3 Pl in tumor 9.78 38
Pl in myometrium 6.52 38 <0.001
Pair 4 DT/2 in tumor 63.18 38
. . <0.001
DT/2 in myometrium 89.26 38

Note. AT, arrival time of the contrast agent (arrivalTime), s; TTP, time to peak intensity (timetopeak), s; Pl, peak intensity (peak

intensity), dB; DT/2, half-life of the contrast agent, s.

agent in the tumor (71.1%), except areas of necrosis, and
earlier entry of the contrast agent into the area of the tumor
lesion, including the zone of invasion into the myometrium,
compared with the myometrium with no tumor involvement,
as well as earlier washout from it.

In the arterial phase, CEUS revealed isocontrasting
(81.6%) and hypercontrasting in isolated cases (18.4%); in
the venous phase, hypocontrasting was more typical (76.3%),
whereas in isolated cases, isocontrasting (15.8%) or hyper-
contrasting (7.9%) could be determined.

Quantitative indicators (peak intensity, time to peak inten-
sity, half-life) enable the reliable distinction of a myometrium
with tumor involvement from healthy tissue, thereby assess-
ing the depth of invasion.

There were several restrictions on the use of CEUS in all
patients with suspected endometrial cancer. First, the study
was not sufficiently informative in patients with signs of severe
endometriosis and multiple fibroid nodes. This is because the
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vascularization features characteristic of this pathology con-
tribute to a more pronounced contrast of the myometrium,
which is not involved in the tumor process, which does not
allow the tumor process to be reliably delimited. Further, the
study of quantitative indicators can be difficult with a small
thickness of the M-echo (<5 mm), which does not allow
choosing a sufficient area of interest for comparison with
the intact myometrium. Moreover, the uterine body location
limits the study in that areas of interest should be selected
at approximately the same distance from the sensor. Another
restriction of the method is the possibility of assessing only
one section at the time of contrast injection, which does not
allow the assessment of areas of regional metastasis and the
entire volume of local spread for large tumor sizes.

Despite this, our study enables us to consider CEUS along
with standard ultrasound as a highly informative method in
clarifying the diagnostics of endometrial cancer and in as-
sessing the depth of invasion into the myometrium.
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a b
Fig. 1. Arterial phase of contrast in endometrial cancer (homogeneous iso contrast without clear contours):
a — in contrast mode; b — in the gray scale mode.

a b

Fig. 2. Venous phase of contrast in endometrial cancer (hypocontrasting due to earlier leaching of contrast from the tumor compared to
intact myometrium):
a — in contrast mode, the arrow shows the contour of the tumor; b — in the gray scale mode.

invasion into the myometrium, which is considered one of the

CONCLUSION main criteria for determining the disease stage and choos-

Ultrasound using contrast enhancement demonstrates  ing the appropriate treatment approach and the full extent of
high informational value in determining the depth of tumor  surgical treatment.
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KoHdnukr mHTepecoB. ABTOpbI [JeKNapupyloT OTCYTCTBME ABHBIX
1 NOTeHUMANbHBIX KOHQIIMKTOB MHTEPECOB, CBA3aHHBIX C MybnnKka-
LMeN HaCTOALLIEN CTaTbM.

3Tuyeckoe yTBepXKaeHue. liccnefoBaHue BbINOHANOCH B paM-
Kax AMccepTaumoHHon pabotsl 3ysmesoit X.b., 1 ero nposeaeHne
cornacoBaHo ¢ HezaBucmMbIM coBeToM Mo 3Tuke npyu MHAOW um.
M.A. TepueHa (BbinncKa 13 npotokona ot 22.02.2019 r. N° 361a).
WndopmupoBanHoe cornacue Ha ny6aukaumio. Bce nauy-
eHTKM, y4acTBOBaBLLUME B UCCNEL0BaHUM, MOANMCanU Heobxoam-
Mble JOKYMEHTbl 0 40OPOBOMBHOM MHPOPMMPOBAHHOM COrflacum
Ha yyacTvie B WCCNefoBaHWMM U NYBAMKALMI0 MX MeAULIMHCKMX
LaHHBIX.

Enhanced Ultrasound (CEUS) in Non-Hepatic Applications:
Update 2017 (Long Version). Ultraschall Med. 2018;39(2).e2—e44.
doi: 10.1055/a-0586-1107

10. Ashrafyan LA, Kharchenko NV, Ogryzkova VL, et al. Modern
possibilities of sonography in the primary and clarifying diagnosis
of endometrial cancer. Voprosy onkologii. 1999;45:87-92. (In Russ).

11. Epstein E, Fischerova D, Valentin L, et al. Ultrasound
characteristics of endometrial cancer as defined by International
Endometrial Tumor Analysis (IETA) consensus nomenclature:
prospective multicenter study. Ultrasound Obstet Gynecol.
2018;51(6):818-828. doi: 10.1002/u0g.18909

12. Green RW, Epstein E. Dynamic contrast-enhanced ultrasound
improves diagnostic performance in endometrial cancer staging.
Ultrasound Obstet Gynecol. 2020;56(1):96—105.
doi: 10.1002/u0g.21885

13. Testa AC, Ferrandina G, Fruscella E, et al. The use of contrasted
transvaginal sonography in the diagnosis of gynecologic diseases:
a preliminary study. J Ultrasound Med. 2005;24(9):1267-1278.
doi: 10.7863/jum.2005.24.9.1267

14. Liu Y, Tian J-W, Xu Y, Cheng W. Role of transvaginal contrast-
enhanced ultrasound in the early diagnosis of endometrial
carcinoma. Chin Med J (Engl). 2012;125(3):416—421.

15.Song Y, Yang J, Liu Z, Shen K. Preoperative evaluation of
endometrial carcinoma by contrast-enhanced ultrasonography.
BJOG. 2009;116(2):294-298.
doi: 10.1111/}.1471-0528.2008.01981.x

16. Liu Y, Xu Y, Cheng W, Liu X. Quantitative contrast-enhanced
ultrasonography for the differential diagnosis of endometrial
hyperplasia and endometrial neoplasms. Oncol Lett.
2016;12(5):3763-3770. doi: 10.3892/01.2016.5206

17. Lieng M, Qvigstad E, Dahl GF, Istre O. Flow differences between
endometrial polyps and cancer: a prospective study using
intravenous contrast-enhanced transvaginal color flow Doppler
and three-dimensional power Doppler ultrasound. Ultrasound
Obstet Gynecol. 2008;32(7):935-940. doi: 10.1002/uog.6267

283


https://doi.org/10.1055/s-0043-123931
https://search.rsl.ru/ru/record/01002304471?ysclid=lnrtjtuniv653479665
https://search.rsl.ru/ru/record/01002304471?ysclid=lnrtjtuniv653479665
https://medical-diss.com/medicina/ultrazvukovye-kriterii-mikroinvazivnogo-raka-endometriya
https://medical-diss.com/medicina/ultrazvukovye-kriterii-mikroinvazivnogo-raka-endometriya
https://doi.org/10.1055/a-0586-1107
https://doi.org/10.1002/uog.18909
https://doi.org/10.1002/uog.21885
https://doi.org/10.7863/jum.2005.24.9.1267
https://doi.org/10.1111/j.1471-0528.2008.01981.x
https://doi.org/10.3892/ol.2016.5206
https://doi.org/10.1002/uog.6267

284

OPUTMHATTBHBIE MCCIEOBAHMA

18.

19.

Zhou H-L, Xiang H, Duan L, et al. Application of Combined
Two-Dimensional and Three-Dimensional Transvaginal
Contrast Enhanced Ultrasound in the Diagnosis of Endometrial
Carcinoma. Biomed Res Int. 2015;2015:292743.

doi: 10.1155/2015/292743

Min'ko BA, Gelbutovskaya SM, Karlova NA, Boitsova MG,
Zorin YaP. Experience in using modern ultrasound techniques
for the diagnosis of endometrial cancer. Vrach-aspirant.
2018;(5):38-51. (In Russ).

CMUCOK JIUTEPATYPbI

1.

10.

1.

CocTosiHME OHKOMOTMYECKOM MOMOLLM HaceneHnio Poccum
B 2022 rony / Mop pen. AJ. Kanpwha, B.B. CrapuHckoro,
A.0. Wax3aposon. Mockea : MHUOW mm. M.A. TepueHa — ¢m-
mman ®reY «HMUL pagmonorum» Munaapaea Poccuu, 2022.
Accoumaupms oHkonoros Poccuum, Poccuiickoe obLectBo K-
HUYeCKOM OHKonoruu, Poccuiickoe 0bLLECTBO CMELMANMCTOB Mo
npodunaKTvKe W NEeYeHNo onyxoseit penpoLyKTUBHOM cucTe-
Mbl. KnHMyecKme pekoMeHaaLmm «Pak Tena MaTki U CapKoMbl
MaTkn — 2021-2022-2023 (20.01.2023)». YTeepxaeHbl MuH-
3apaBoM PO. Mocksa : Munsgpas PO, 2021.

Weskott H.-P. KoHTpacTHas coHorpadwms. 1-e m3g. bpeMeH :
UNI-MED, 2014. 284 c.

Dietrich C.F., Averkiou M., Nielsen M.B., et al. How to perform
Contrast-Enhanced Ultrasound (CEUS) // Ultrasound Int Open.
2018. Vol. 4, N. 1. P. E2-E15. doi: 10.1055/s-0043-123931
Boctpos A.H. KoMnnexcHas ynbTpa3BykoBas AMarHoCTVKa paka
SHOOMETPUS: AMC. ... KaHA. Mef. HayK. MockBa, 2002. Pexum
potyna: https://search.rsl.ru/ru/record/01002304471?ysclid=In
rtjtuniv653479665 [lata obpatuenms: 15.10.2023.

Hasaposa W.C. YnbTpasBykoBoe CKaHMpOBaHWe B AMarHOCTHKe
3/10K3YECTBEHHBIX OMYXOJIeR MaTKM U AMYHUKOB. B KH.: YnbTpa-
3BYKOBas AMAarHocTMKa B OHKonoruu. COOpHUK MaTepuanos
nepBoi Bcecoto3Hoi wKombl. MockBa: Bbicwas wkona, 1988.
C. 108-111.

Msarkoea A.A. YnbTpa3ByKoBble KpWUTEPUKM MUKPOMHBA3WB-
HOTO paKa 3HLOMETPWS: IWC. .. KaHL. Mef. HayK. Mocksa,
2006. Pexwmm poctyna: https://medical-diss.com/medicina/
ultrazvukovye-kriterii-mikroinvazivnogo-raka-endometriya [lata
obpatueHus: 15.10.2023.

Yekanoea M.J1,, bapuHos B.B., Cuntokosa I.T., Ko3zaueHko B.I1,,
BokuHa J1.A. YnbTpaseykoBas AMarHoCTUKa paka aHLoMeTpus //
BectHuk POHL, wM. HH. Brnoxvna PAMH. 1999. T. 10, N° 4.
C. 44-50.

Sidhu P.S., Cantisani V, Dietrich CF, et al. The EFSUMB Guidelines
and Recommendations for the Clinical Practice of Contrast-
Enhanced Ultrasound (CEUS) in Non-Hepatic Applications:
Update 2017 (Long Version) // Ultraschall Med. 2018. Vol. 39,
N. 2. P. e2—ek4. doi: 10.1055/a-0586-1107

AwpadsH J1.A., Xapuenko H.B., Orpbiskosa BJ1., u ap. CoBpemeH-
Hble BO3MOXHOCTW COHOTpaumn B MEpPBUYHOM W YTOUHAIOLLEN
[MarHocTUKe paka 3aHgomeTpus // Bonp oHkon. 1999. T. 45.
C. 87-92.

Epstein E., Fischerova D., Valentin L., et al. Ultrasound
characteristics of endometrial cancer as defined by International
Endometrial Tumor Analysis (IETA) consensus nomenclature:

Tom 10, N2 &, 2023

20.

21.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

DAl https://doiorg/1017816/2313-8726-2023-10-4-277-285

ApxuB aKyLlepcTsa v rvHexonorm um. B®. CHervpésa

Zuzieva KhB, Mitina LA, Vostrov AN, et al. The use
of sonohysterosalpingography in the diagnosis of endometrial
pathology. PA. Herzen Journal of Oncology. 2020;9(6):3438.
(In Russ). doi: 10.17116/0nkolog2020906134

Zuzieva KhB, Mitina LA, Vostrov AN, et al. The use of echocontrast
agents in ultrasound diagnosis of endometrial cancer (literature
review). V.F. Snegirev Archives of Obstetrics and Gynecology,
Russian journal. 2020;7(2):80-83. (In Russ).

doi: 10.18821/2313-8726-2020-7-2-80-83

prospective multicenter study // Ultrasound Obstet Gynecol.
2018. Vol. 51, N. 6. P. 818-828. doi: 10.1002/u0g.18909

Green RW., Epstein E. Dynamic contrast-enhanced ultrasound
improves diagnostic performance in endometrial cancer
staging // Ultrasound Obstet Gynecol. 2020. Vol. 56, N. 1. P. 96—
105. doi: 10.1002/u0g.21885

Testa A.C,, Ferrandina G., Fruscella E., et al. The use of contrasted
transvaginal sonography in the diagnosis of gynecologic
diseases: a preliminary study // J Ultrasound Med. 2005. Vol. 24,
N. 9. P. 1267-1278. doi: 10.7863/jum.2005.24.9.1267

Liu Y., Tian J.-W., Xu Y., Cheng W. Role of transvaginal contrast-
enhanced ultrasound in the early diagnosis of endometrial
carcinoma // Chin Med J (Engl). 2012. Vol. 125, N. 3. P. 416-421.
Song Y., Yang J., Liu Z, Shen K. Preoperative evaluation of
endometrial carcinoma by contrast-enhanced ultrasonography //
BJOG. 2009. Vol. 116, N. 2. P. 294-298.

doi: 10.1111/}.1471-0528.2008.01981.x

Liu Y., Xu Y., Cheng W., Liu X. Quantitative contrast-enhanced
ultrasonography for the differential diagnosis of endometrial
hyperplasia and endometrial neoplasms // Oncol Lett. 2016.
Vol. 12, N. 5. P. 3763-3770. doi: 10.3892/0l.2016.5206

Lieng M., Qvigstad E., Dahl G.F, Istre 0. Flow differences
between endometrial polyps and cancer: a prospective study
using intravenous contrast-enhanced transvaginal color flow
Doppler and three-dimensional power Doppler ultrasound //
Ultrasound Obstet Gynecol. 2008. Vol. 32, N. 7. P. 935-940.
doi: 10.1002/u0g.6267

Zhou H.-L., Xiang H., Duan L., et al. Application of Combined
Two-Dimensional and Three-Dimensional Transvaginal
Contrast Enhanced Ultrasound in the Diagnosis of Endometrial
Carcinoma // Biomed Res Int. 2015. Vol. 2015. P. 292743.

doi: 10.1155/2015/292743

Mwuhbko B.A., MenbyTosckas C.M., Kapnosa H.A., boiuosa M.I',,
3opwH .M. ONbIT MCMONL30BaHNA COBPEMEHHBIX METOLMK YIlb-
TPa3ByKOBOI0 MCCNIEAOBaHWS ANS AMArHOCTUKW paka 3HLoMe-
Tpust // Bpau-acnmpanT. 2018. Ne 5. C. 38-51.

3y3neBa X.b., MutnHa J1.A., Boctpos AH., n ap. lpuMeHeHne
COHOMMCTEPOCANbNMHIOrpaduK B AMarHOCTVKE MaTonornm aH-
pometpust // Onkonorus. XypHan um. TL.A. Tepuena. 2020. T. 9,
N° 6. C. 34-38. doi: 10.17116/0nkolog2020906134

3y3neBa X.b., MutnHa J1.A., Boctpos AH., n ap. lpuMeHenne
3XOKOHTPACTHbIX MPenapaToB B YbTPa3BYKOBOW AMAarHOCTHKe
paKa 3HOoMeTpus (0630p NuTepaTyphl) // ApxvB aKyLepcTsa 1
rmHexKonorum M. B.O. CHervpésa. 2020. T. 7, N2 2. C. 80-83.
doi: 10.17816/2313-8726-2020-7-2-80-83



https://doi.org/10.1155/2015/292743
https://doi.org/10.17116/onkolog2020906134
http://dx.doi.org/10.18821/2313-8726-2020-7-2-
https://doi.org/10.1055/s-0043-123931
https://search.rsl.ru/ru/record/01002304471?ysclid=lnrtjtuniv653479665
https://search.rsl.ru/ru/record/01002304471?ysclid=lnrtjtuniv653479665
https://medical-diss.com/medicina/ultrazvukovye-kriterii-mikroinvazivnogo-raka-endometriya
https://medical-diss.com/medicina/ultrazvukovye-kriterii-mikroinvazivnogo-raka-endometriya
https://doi.org/10.1055/a-0586-1107
https://doi.org/10.1002/uog.18909
https://doi.org/10.1002/uog.21885
https://doi.org/10.7863/jum.2005.24.9.1267
https://doi.org/10.1111/j.1471-0528.2008.01981.x
https://doi.org/10.3892/ol.2016.5206
https://doi.org/10.1002/uog.6267
https://doi.org/10.1155/2015/292743
https://doi.org/10.17116/onkolog2020906134
https://doi.org/10.17816/2313-8726-2020-7-2-80-83

ORIGINAL STUDY ARTICLES

AUTHORS INFO

*Kheda B. Zuzieva, graduate student,

junior research associate;

address: 3, 2nd Botkin passage, Moscow, 125284,
Russian Federation;

ORCID: 0000-0002-1846-049X;

e-mail: kheda.zuzieva@yandex.ru

Larisa A. Mitina, MD, Dr. Sci. (Med.);

ORCID: 0000-0002-3563-7293;

e-mail: Imitina@list.ru

Aleksandr N. Vostrov, MD, Dr. Sci. (Med.);
ORCID: 0000-0001-7653-8008;

e-mail: alexandr-an@inbox.ru

Svetlana V. Mukhtarulina, MD, Cand. Sci. (Med.);
ORCID: 0000-0001-7481-9631;

e-mail: svmukhtarulina@yandex.ru

Stanislav 0. Stepanov, MD, Dr. Sci. (Med.);
ORCID: 0000-0001-8804-2237;

e-mail: stanislav.o.stepanov@gmail.ru

* Corresponding author / ABTOp, OTBETCTBEHHbIN 3@ NEPENMCKy

Yol 10 (4) 2023

DAl https://doiorg/1017816/2313-8726-2023-10-4-277-285

V.F. Snegirev Archives of Obstetrics and Gynecology

0b ABTOPAX

*3y3uesa Xepa baapyanHoBHa, acnvpaHT,

MJ1. HaY4H. COTPYLHVUIK;

agpec: 125284, MockBa, 2-1 boTKuHCKW npoesg, 4. 3;
ORCID: 0000-0002-1846-049X;

e-mail: kheda.zuzieva@yandex.ru

MwutuHa Jlapuca AHaTonbeBHa, 1-p Mef. HayK;
ORCID: 0000-0002-3563-7293;

e-mail: Imitina@list.ru

BoctpoB Anekcanap HukonaeBud, 1-p Meq,. Hayk;
ORCID: 0000-0001-7653-8008;

e-mail: alexandr-an@inbox.ru

MyxTapynuHa CBeTnaHa BanepbeBHa, KaHA. Meq. Hayk;
ORCID: 0000-0001-7481-9631;

e-mail: svmukhtarulina@yandex.ru

CrenaHoB CtaHucnas OneroBuy, 4-p Mes. Hayk;
ORCID: 0000-0001-8804-2237;

e-mail: stanislav.o.stepanov@gmail.ru

285


https://orcid.org/0000-0002-1846-049X
mailto:kheda.zuzieva@yandex.ru
https://orcid.org/0000-0002-3563-7293
mailto:lmitina@list.ru
https://orcid.org/0000-0001-7653-8008
mailto:alexandr-an@inbox.ru
https://orcid.org/0000-0001-7481-9631
mailto:svmukhtarulina@yandex.ru
https://orcid.org/0000-0001-8804-2237
mailto:stanislav.o.stepanov@gmail.ru
https://orcid.org/0000-0002-1846-049X
mailto:kheda.zuzieva@yandex.ru
https://orcid.org/0000-0002-3563-7293
mailto:lmitina@list.ru
https://orcid.org/0000-0001-7653-8008
mailto:alexandr-an@inbox.ru
https://orcid.org/0000-0001-7481-9631
mailto:svmukhtarulina@yandex.ru
https://orcid.org/0000-0001-8804-2237
mailto:stanislav.o.stepanov@gmail.ru

	Современные возможности ультразвукового исследования в диагностике местной распространённости рака эндометрия
	Аннотация
	Как цитировать:


	Current possibilities of ultrasonography in diagnosing local spread of endometrial cancer
	Abstract
	To cite this article:

	ВВЕДЕНИЕ
	МАТЕРИАЛЫ И МЕТОДЫ

	РЕЗУЛЬТАТЫ
	ЗАКЛЮЧЕНИЕ
	ДОПОЛНИТЕЛЬНАЯ ИНФОРМАЦИЯ
	Additional info
	Список литературы
	References
	Об авторах
	AUTHORS INFO


