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BACKGROUND: One of the modern methods of organ-saving non-invasive remote treatment of uterine fibroids is ablation
of myomatous nodes with high-intensity focused ultrasound (HIFU).

AIM: The aim of this study was to analyze changes in the parameters of ultrasonic ablation when using intraoperative
control with the help of an ultrasound contrast agent.

MATERIALS AND METHODS: In the period from 2016 to 2018, a total of 208 patients with symptomatic uterine myoma un-
derwent HIFU ablation of myomatous nodes. The two groups of patients were compared: group | included 98 patients aged 36
to 52 years (mean age: 44.39 + 7.12 years) with intraoperative control with an ultrasound contrast agent (sulfur hexafluoride);
group Il consisted of 110 patients aged 20 to 55 years (mean age: 38.33 + 8.72 years), whose treatment was not controlled
by the contrast agent.

RESULTS: Using the Mann-Whitney test, we obtained statistically significant differences in the following parameters: the
duration of ultrasound ablation was 215.28 + 70.57 min (from 70 to 390 min) in group |, and 610.84 + 56.26 min (from 290 to
1230 min) in group Il (p < 0.005); the average energy was 329.06 + 33.06 W in group |, and 293.68 + 64.51 W in group |l
(p < 0.001); good tolerance of the operation was shown in 91% of cases in group |, and in 61.8% of cases in group II; satisfac-
tory tolerance of the operation was shown in 7.7% of cases in group I, and in 37.3% of cases in group Il (p < 0.001).

CONCLUSIONS: The data obtained indicate that the performance of HIFU ablation with the use of an ultrasonic contrast
agent allowed halving the insonation time, while using submaximal and maximum ultrasound exposure powers with better
tolerance of intervention by patients.
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llpuMeHeHHe KOHTpPaAcTHOro npenapara

rekcadtopua cepnl (SF,) npu abnAauumu MMoMaTo3HbIX
y3710B pOKYCHMpPOBaHHLIM YJIbTPa3BYKOM BbICOKOM
MHTEHCUBHOCTH
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ObocHosaHue. 0fHUM M3 COBPEMEHHBLIX METOJ0B OpraHocbeperaolero HeMHBA3UBHOTO AMCTAHLMOHHOMO JIeYeHUs
MWOMbI MaTKW ABNAETCH abnALMA MMOMATO3HbIX Y3/10B GOKYCMPOBaHHbLIM YbTPa3BYKOM BbICOKOWM UHTEHCMBHOCTY.

Llene — npoaHanu3mpoBaTb U3MEHEHWA NapaMeTpoB YNbTPA3ByKOBOW abnALMM Npu NPUMEHEHWUM MHTPAoNePaLIMOH-
HOr0 KOHTPOJIA C NOMOLLbIO YNIbTPa3BYKOBOr0 KOHTPACTHOrO BeLLecTBa.

Mamepuanel u memodsl. B nepmog ¢ 2016 no 2018 r. 208 nauneHTKaM C CUMNTOMHOM MMOMOMW MaTKU BbIMOJIHE-
Ha abnAuMA MMOMATO3HbIX Y3M0B (GOKYCMPOBaHHBLIM YNIbTPA3BYKOM BbICOKOW WHTEHCMBHOCTU. OnpepeneHbl nBe rpynnbl
bonbHbIX. B nepeylo BKNoueHbl 98 nauueHToK B Bo3pacTte oT 36 0o 52 net (B cpeaHeM — 44,39 + 7,12 rofa) ¢ MHTpa-
OMepaLMOHHBIM KOHTPOJIEM MpKU NOMOLUM YbTPa3BYKOBOr0 KOHTPACTHOrO BelecTa rekcadropua cepel (SF,). Bropyio
rpynny coctaBunu 110 6onbHbIX B BospacTe oT 20 go 55 net (B cpegHem — 38,33 + 8,72 ropga), neyeHne KoTOpbIX He
KOHTPO/IMPOBANM KOHTPACTHbIM NpenapaToM.

Pe3ynomameol. bbinu nonyyeHbl CTaTUCTUYECKM [OCTOBEPHbIE (C NPUMEHEHMEM KpuTepua MaHHa — YuTHK) pasnuuma
B AIBYX rpynnax no cnegytoLyMm napaMeTpam: NPOSOIHKUTENBHOCTb YNbTPa3ByKOBOM abnALMK B NepBOV rpynne cocTaBuna
215,28 + 70,57 muH (o1 70 go 390 muH), Bo BTOpO# rpynne — 610,84 + 56,26 MuH (o1 290 o 1230 muH, p < 0,005); ycpen-
HeHHaA 3Heprua B nepBoi rpynne — 329,06 + 33,06 Br, Bo BTOpOW rpynne — 293,68 + 64,51 Bt (p < 0,001); xopowas
nepeHOCMMOCTb OnepaumMK 0TMeyeHa B nepeoi rpynne B 91 % HabniogeHuia, Bo BTopoii rpynne — B 61,8 %; ynoBneTso-
pWTENbHaA MEepeHOCMMOCTb Omepauumn B nepBov rpynne coctasuna 7,7 %, Bo BTopow rpynne — 37,3 % cooTBeTCTBEHHO
(p < 0,001).

Bbigodol. [MonyyeHHble pesynbTaTbl CBMOETENLCTBYIOT, YTO BbIMOSHEHWE abnAuMM GOKYCMPOBaHHLIM YNBTPA3BYKOM
BbICOKOM MHTEHCMBHOCTM C MPUMEHEHUEM YNbTPA3BYKOBOMO KOHTPACTHOrO Mpenapata No3BOAWIIO B [Ba pasa YMEHbLUMTb
BPEMA MHCOHALMW, UCMOMb30BaTb Cy6MaKcMManbHble M MaKCMManbHble MOLLHOCTM YIbTPa3ByKOBOr0 BO3AEMCTBMA Npu
yyLwen NepeHoCMMOCTM BMeLLIaTeNbCTBa.

KnioyeBble cnoBa: MMOMa MaTku; abnAaumA POKyCMPOBaHHBIM YNbTPa3BYKOM BbICOKOW MHTEHCWMBHOCTM; YNbTPa3BYKOBOM
KOHTpaCT.
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BACKGROUND

Ablation of myomatous nodes by high-intensity focused
ultrasound (HIFU) is a modern treatment method for uterine
fibroids [1-3]. It provides noninvasive and remote action on
myomatous nodes by creating hyperthermic areas in the
focusing zone of ultrasonic waves, inducing coagulative
necrosis of myoma tissues. When performing this type of
intervention, the diagnostic ultrasound is used for intraop-
erative control in real time, while the controlling ultrasound
transducer is rigidly connected to the therapeutic lens of the
device. New technologies, currently used in diagnostic ultra-
sound research, introduced ultrasound contrasting into the
clinical practice of ultrasound ablation, a highly effective and
informative method of intraoperative control.

Since 2008, in the N.I. Pirogov National Medical and Sur-
gical Center, the HIFU method is used for the treatment of
benign and malignant tumors in parenchymal organs of vari-
ous locations, including uterine fibroids [4, 5]. The technol-
ogy and equipment were developed in China (Model JC Fo-
cused Ultrasound Therapeutic System) by Chongqing HAIFU
Technology Company and are registered by the Russian
Federal Service for Surveillance in Healthcare. According to
the literature, the HUVI ablation technology has several ad-
vantages over other methods in treating patients with uterine
fibroids — it is a noninvasive and organ-preserving method,
does not have a clinically significant general effect on the
body, and is not accompanied by a long period of rehabilita-
tion and temporary disability, which is generally positively
reflected on the quality of life of patients [6, 71.

For better control and visualization when performing
ablation of myomatous nodes with HIFU, our center uses
one of the most modern ultrasound contrast agents, sulfur
hexafluoride (SF,, SonoVue) [8], registered and approved for
use in the Russian Federation. The drug represents a sus-
pension of microbubbles (2.5 pm in diameter) surrounded by
an elastic membrane of phospholipids. The microbubbles are
filled with an inert gas with a low level of solubility in water,
which, when it enters the blood, remains inside the micro-
bubbles but diffuses through the membranes of the lung
alveoli and is released with exhaled air. That is why a high
stability of microbubbles in the bloodstream is ensured,
along with rapid excretion through the pulmonary capillaries.
Fifteen minutes after the injection of an ultrasound contrast
agent, the entire volume of gas administered is eliminat-
ed with the exhaled air. The substance injected circulates
exclusively in the vessels. This distinguishes it from X-ray
contrast agents and paramagnetic substances, which are
distributed throughout the intercellular fluid [9-12].

This study aimed to analyze the changes in various
parameters of ultrasound ablation, when using intraoperative
control with the use of an ultrasound contrast agent, and
assess the tolerance to the surgery of patients.
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MATERIALS AND METHODS

HIFU ultrasound ablation was performed in 208 patients
with symptomatic uterine fibroids, between 2016 and 2018.
The patients were divided into two representative groups.
Group 1 (study) included 98 female patients, aged 36—52 years
(mean age 44.39 +7.12 years), with intraoperative control
using an ultrasound contrast agent (SF,) before the onset
of HIFU ablation and after the end of the intervention. On
the contrary, group 2 (control) consisted of 110 patients,
aged 20-55 years (mean age 38.33 + 8.72 years), who were
treated without the use of a contrast agent.

Contrasting enabled to assess the size of the area that
did not accumulate the contrast agent (theoretically, the zone
of necrosis formed) and determine the completeness of the
treatment of the pathological focus, the possibility of termi-
nating the intervention, or the need to continue exposure.

Ultrasound ablation was performed under deep
sedation (propofol + fentanyl). Tolerance to the procedure
was assessed intraoperatively, according to the following
parameters. The absence of painful sensations and motor
activity of the patient was considered good; isolated cases of
motor activity (slight displacement or change in the position
of the abdomen) and sensations of moderate heating of the
anterior abdominal wall, which required periodic cooling,
were considered satisfactory; however, they did not affect
the course of the surgery. The expressed motor activity
of the patients and significant painful sensations during
surgery, for which additional actions and pain relief were
performed, indicated poor tolerance.

All quantifiable material was statistically processed
using the Mann-Whitney test; the differences between the
compared distributions of the populations were considered
statistically significant at p < 0.05.

RESULTS

The average size of the dominant node, according to
ultrasound scanning data, was 63.76 + 24.34 cm? in group 1
and 45.34 + 21.26 cm® in group 2.

About 70% of the nodes in both groups were located
interstitially or interstitially and subserously. In half of the
cases, the tumor was localized on the anterior or posterior
wall of the uterus.

Intraoperative signs of changes in the structure of myo-
matous nodes exposed to HIFU included an increase in the
echolucency of the node parenchyma and the emergence of
hyperechoic areas. With the administration of an ultrasound
contrast agent before, during, and after the procedure, the
appearance of areas that did not accumulate the contrast
was assessed. Sufficient efficiency was described as the
appearance of an avascular zone with a size of at least
60% of the primary volume of the myomatous node.
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Table 1. Parameters of high-intensity focused ultrasound ablation
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Follow-up groups

Indicators p
study (n = 98) control (n=110)
Duration of ablation, min 215.28 + 70.57 610.84 £ 56.26 <0.005
Average energy, W 329.06 + 33.06 293.68 + 64.51 <0.001
Number of treated sections 5.59 +2.21 6.78 + 2.61 <0.001
Table 2. Tolerability of high-intensity focused ultrasound ablation
Follow-up groups
Tolerability of ultrasound ablation P
study (n = 98) control (n=110)
Unsatisfactory 1(1.3%) 1(0.9%) >0.05
Satisfactory 6 (7.7%) 41 (37.3%) <0.001
Good 71 (91%) 68 (61.8%) <0.001

The duration of ultrasound ablation in group 1 was
215.28 + 70.57 min (70-390 min), while in the control
group, the duration of HIFU ablation was 610.84 + 56.26 min
(290-1230 min, p < 0.005), i.e., it was performed 2.8 times
faster. No intra- or postoperative complications were noted
in both groups (Table 1).

Contrasting produced a more accurate assessment of the
results of the effect of HIFU on myomatous nodes, enabling
the use of a significantly higher average energy in group 1
(329.06 + 33.06 W) than in group 2 (293.68 + 64.51 W)
(p < 0.001), which in turn contributed to a reduction in the
duration of the surgery.

The groups differed significantly in two indicators of HIFU
tolerance: good and satisfactory; the patients from the study
group tolerated the surgery significantly better (Table 2).
Poor tolerance of ultrasound ablation in both groups did
not differ significantly and was noted in one case from each
group, which was 1.3% of patients in group 1 and 0.9% in
group 2 (p > 0.05) (Table 2).

The duration of hospital stay in group 1 ranged from 3
to 9 days (on average 4.11 + 2.36 bed-days) and from 2 to
14 days in group 2 (on average 4.53 + 2.62 bed-days).

In group 1, an ultrasound of the small pelvis with dopple-
rometry, a month after ablation of the myomatous nodes by
HIFU, revealed a decrease in their volume to 31.25 + 14.87 cm?®
(on average by 33.01 + 17.72%) (p < 0.005). In group 2, the

REFERENCES

1. Karpov OE, Vetshev PS, Zhivotov VA. Ultrasound tumour ablation:
the current status and new opportunities. Bulletin of Pirogov
National Medical Surgical Center. 2008;3(2):77-82. [cited: 2021
Feb 14]. Available from: http://www.pirogov-vestnik.ru/upload/
uf/3df/magazine_2008_2.pdf. (In Russ.)

2. Kira EF, Politova AK, Bolomatov NV, et al. Rezul'taty
sochetannogo ispol’zovanija selektivnoj jembolizacii i HIFU-abljacii
u bol'nyh s miomoj matki. Akusherstvo i ginekologija Sankt-
Peterburga. 2019;(3—4):18. (In Russ.)

volume of the nodes decreased to 42.92 + 18.73 cm®, which
amounted to 37.65 + 17.36%. However, in four cases (3.6%)
from the control group, the size of the treated nodes in-
creased to 24%. Magnetic resonance imaging of the pelvic
organs with contrast, one month later, showed that 96.7%
of the patients in the study group and 73.2% of the patients
in the control group developed a total zone of necrosis.

After six months, a significantly high (p < 0.005) regression
of the mean node diameter was noted in both groups. In
group 1, a decrease by 54.40 +22.07% was recorded
(up to 23.48 + 14.18 cm® compared to the initial value of
45.34 + 21.26 cm®). In group 2, the decrease in the size of
nodes averaged 51.54 + 35.03% (up to 35.01 + 14.46 cm®
compared to the initial value of 63.76 + 24.34 cm?).

The final visit of the patients, one year after treatment,
revealed a significantly effective (p <0.005) reduction
in the size of the nodes, namely, in group 1, on average,
by 62.5 + 14.22% compared to their initial value (up to
17.95 +7.34 cm® and in group 2, on average, by
61.61 £ 19.59% (up to 26.40 + 10.23 cmd).

Therefore, based on our results, intraoperative contrast
enhancement with SF, facilitates the use of submaximal and
maximum ultrasound power for ablation of uterine fibroids
with the use of HIFU, by reducing the time of insonation by
2.8times and, in general, increasing the efficiency of treatment
of uterine fibroids with modern noninvasive remote method.

3. Nazarenko G, Chen VSh, Dzhan L, Hitrova AN. Ul'trazvukovaja
abljacija-HIFU — vysokotehnologichnaja organosohranjajushhaja
al'ternativa hirurgicheskogo lechenija opuholej. Moscow: MTs Banka
Rossii; 2008. (In Russ.)

4. Slabozhankina EA. Vozmozhnosti ul'trazvukovoj abljacii (HIFU)
v lechenii miomy matki. [dissertation abstract]. Moscow; 2014. [cited:
2021 Jan 23]. Available from: https://www.dissercat.com/content/
vozmozhnosti-ultrazvukovoi-ablyatsii-hifu-v-lechenii-miomy-matki.
(In Russ.)

DBOI: https://doi.org/10.17816/J0WD71087



ORIGINAL RESEARCH

5. Slabozhankina EA, Kitaev VM, Kira EF. The effectiveness of
ultrasound hifu-ablation of uterine fibroids, depending on the type
of mr fibroids // Bulletin of Pirogov National Medical Surgical
Center. 2015;10(1):51-55. [cited: 2021 Feb 23]. Available from:
http://www.pirogov-vestnik.ru/upload/uf/a52/magazine_2015_1.
pdf. (In Russ.)

6. Lyon PC, Rai V, Price N, Shah A, Wu F, Cranston D. Ultrasound-
guided high intensity focused ultrasound ablation for symptomatic
uterine fibroids: Preliminary clinical experience. Ultraschallgesteuerte
hochintensive fokussierte ultraschallablation bei symptomatischen
uterusmyomen: Eine vorlaufige klinische erfahrung. Ultraschall Med.
2020;41(5):550-556. DOI: 10.1055/a-0891-0729

7. Vilos GA, Allaire C, Laberge PY, Leyland N; SPECIAL CONTRIBU-
TORS. The management of uterine leiomyomas. J Obstet Gynaecol
Can. 2015;37(2):157-178. DOI: 10.1016/S1701-2163(15)30338-8

CMACOR JINTEPATYPbI

1. Kapnos 0.3., Betwes [1.C., *wnsotoB B.A. YnbTpa3syKoBan
abnAumMA onyxone — coCTosHMe W nepcnekTvBel // BecTHuk Ha-
LIMOHaMbHOr0 MedUKO-X1pyprdeckoro LeHTpa uM. H.A. Tuporo-
Ba. 2008. T. 3. N° 2. C. 77-82. [nata obpaLuenus: 14.02.2021]. [o-
CTYMHO no ccbinke: http://www.piragov-vestnik.ru/upload/uf/3df/
magazine_2008_2 pdf

2. Kupa E.®.,, Monutosa AK., Bonomartos H.B. n ap. Pesynbratl
COYETAHHOr0 WUCMOMb30BaHMA CeNeKTMBHOM ambonmaaumm u HIFU-
abnAuMK y 60sIbHBIX C MAOMOM MaTKM // ARyLLEPCTBO W MMHEKOMO-
rua CankT-lNetepbypra. 2019. Ne 3-4. C. 18.

3. Hazapenro "W, Yen B.LL., [OaH J1., Xutposa A.H. YnbTpassy-
KoBaA abnAumA-HIFU — BbICOKOTEXHOMOMMYHAA OpraHOCOXpaHAIo-
LaA anbTepHaTMBA XMPYPruYECcKoro feyeHns onyxonei. MockBsa:
ML Banka Poccum, 2008.

4. CnaborkaHkmMHa E.A. Bo3MoyKHOCTW ynbTpasBykoBoOW abns-
umn (HIFU) B neyeHnm MMOoMbI MaTKu: aBTpoped. AMC. ... KaHA. Meq.
HayK. MockBa, 2014. [gaTa obpaluenma: 23.01.2021]. JoctynHo no:
https://www.dissercat.com/content/vozmozhnosti-ultrazvukovoi-
ablyatsii-hifu-v-lechenii-miomy-matki

5. CnaboaHkmHa E.A., Kutaes B M., Kupa E.0. 3ddexTmBHOCTb
ynbTpa3syKoBon HIFU-abnAaumm M1oMbl MaTKi B 3aBMCMMOCTM OT
MP-T1noB MMOMaTo3HbIX Y3108 // BecTHWK HaumoHanbHoro Meam-
Ko-xmpyprudeckoro LleHtpa vm. H. Muporosa. 2015. T. 10. N2 1.
C. 51-55. [nata obpatueHus: 23.02.2021]. Joctyn no cebiike: http://
www.pirogov-vestnik.ru/upload/uf/a52/magazine_2015_1.pdf

6. Lyon PC, Rai V., Price N, Shah A, Wu F., Cranston D.
Ultrasound-guided high intensity focused ultrasound ablation

AUTHORS INFO

*Ekaterina A. Slabozhankina, MD, PhD;
address: 70 Nizhnyaya Pervomayskaya str., Moscow, 105203, Russia;
e-mail: elfkat@mail.ru

Evgeniy F. Kira, MD, PhD, DSci (Medicine), Professor,
Honored Doctor of the Russian Federation, Honored Scientist
of the Russian Federation; e-mail: profkira33@gmail.com

Alla K. Politova, MD, PhD, DSci (Medicine);
e-mail: al1870@mail.ru

Vol 70 (2) 2021

Journal of Obstetrics and Women's Diseases

8. Sonov'ju [Internet]. Dinamicheskoe kontrastnoe usilenie
v rezhime real'nogo vremeni. Nauchnaja monografija. [cited: 2021
Jan 27]. Available from: https://shopdon.ru/wa-data/public/site/
blog/monografia-sonovyu.pdf. (In Russ.)

9. Claudon M, Cosgrove D, Albrecht T, et al. Guidelines and good
clinical practice recommendations for contrast enhanced ultrasound
(CEUS) - update 2008. Ultraschall Med. 2008;29(1):28-44.
DOI: 10.1055/5-2007-963785

10. Gramiak R, Shah PM. Echocardiography of the aortic root. Invest
Radiol. 1968;3(5):356—366. DOI: 10.1097/00004424-196809000-00011
11. Greis C. Technology overview: SonoVue (Bracco, Milan). Eur
Radiol. 2004;14 Suppl 8:P11-P15.

12. Lindner JR, Song J, Jayaweera AR, Sklenar J, Kaul S.
Microvascular rheology of Definity microbubbles after intra-
arterial and intravenous administration. J Am Soc Echocardiogr.
2002;15(5):396—403. DOI: 10.1067/mje.2002.117290

for symptomatic uterine fibroids: Preliminary clinical experience.
Ultraschallgesteuerte hochintensive fokussierte ultraschallablation
bei symptomatischen uterusmyomen: Eine vorldufige klinische
erfahrung // Ultraschall. Med. 2020. Vol. 41. No. 5. P. 550-556.
DOI: 10.1055/a-0891-0729

7. Vilos G.A, Allaire C., Laberge P.Y. Leyland N.; SPECIAL
CONTRIBUTORS. The management of uterine leiomyomas //
J. Obstet. Gynaecol. Can. 2015. Vol. 37. No. 2. P. 157-178.
DOI: 10.1016/51701-2163(15)30338-8

8. CoHoBblo [Internet]. [nMHamuuecKoe KOHTpacTHOe ycuieHue
B peKMMe peasibHoro BpeMeHu. HayuHaa MoHorpadms. [aata obpa-
wenms: 27.01.2021]. HoctynHo no: https://shopdon.ru/wa-data/
public/site/blog/monografia-sonovyu.pdf

9. Claudon M., Cosgrove D., Albrecht T. et al. Guidelines and good
clinical practice recommendations for contrast enhanced ultrasound
(CEUS) — update 2008 // Ultraschall. Med. 2008. Vol. 29. No. 1.
P. 28-44. DOI: 10.1055/5-2007-963785

10. Gramiak R., Shah P.M. Echocardiography of the aortic
root // Invest. Radiol. 1968. Vol. 3. No. 5. P. 356-366.
DOI: 10.1097/00004424-196809000-00011

11. Greis C. Technology overview: SonoVue (Bracco, Milan) // Eur.
Radiol. 2004. Vol. 14. Suppl. 8. P. 11-15.

12. Lindner J.R, Song J., Jayaweera AR. Sklenar J, Kaul S.
Microvascular rheology of Definity microbubbles after intra-arterial
and intravenous administration // J. Am. Soc. Echocardiogr. 2002.
Vol. 15. No. 5. P. 396-403. DOI: 10.1067/mije.2002.117290

0b ABTOPAX

*EkaTepuHa AnekcaHgpoBHa CnaboaHKMHa, KaHa. Me[. HayK;
afpec: Poccua, 105203, Mocksa, yn. HuwHAaA MepeoMaiickan, a. 70;
e-mail: elfkat@mail.ru

Esrenunit ®egopoBuy Kupa, o-p Me. Hayk, npodeccop,
3acn. Bpay PO, 3acn. geArt. Hayku PO;
e-mail: profkira33@gmail.com

Anna KoHctaHTuHOBHa [lonunTtoBa, A-p Mef. Hayk;
e-mail: al1870@mail.ru

DBOI: https://doi.org/10.17816/J0WD71087

81



82

OPUTMHATTBHOE VICCIELOBAHME

AUTHORS INFO

Vyacheslav M. Kitayev, MD, PhD, DSci (Medicine),

Professor, Honored Doctor of the Russian Federation;

e-mail: vm_kitaev@list.ru

Sergey V. Bruslik, MD, PhD;
e-mail: drbruslik@mail.ru

Yulia L. Amelina, MD, Post-Graduate Student;
e-mail: doctoramelina@mail.ru

Alexandra A. Politova, Student;
e-mail: alexandra.politowa@mail.ru

Tom 70, N2 2, 2021 HypHan aryLIepCTBa 1 reHCKMX bonesHel

0b ABTOPAX

Bayecnas Muxainosuy Kutaes, 0-p Mef. Hayk,
npogeccop, 3acn. Bpay PO;
e-mail: vm_kitaev®list.ru

Cepreit BnagumupoBuy bpycnuk, KaHa. Mefl. Hayk;
e-mail: drbruslik@mail.ru

l0nua JleoHnpoBHa AMenuHa, acnmpaHT;
e-mail: doctoramelina@mail.ru

Anekcanpgpa AnekcaHgpoBHa lonutoBa, CTygeHT;
e-mail: alexandra.politowa@mail.ru

DBOI: https://doi.org/10.17816/J0WD71087



