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ABSTRACT

BACKGROUND: Liver function assessment is very important in clinical practice. The use of magnetic resonance imaging for the
anatomical and functional evaluation of the liver is possible in actual clinical practice.

AIM: To examine the possibility of using hepatobiliary contrast-enhanced magnetic resonance imaging for the evaluation of
liver function.

MATERIALS AND METHODS: Datasets of patients who underwent gadoxetic acid-enhanced magnetic resonance imaging were
retrospectively reviewed. Patients were divided into two groups: group 1 included patients with impaired liver function, and
group 2 included those with normal liver function. Based on magnetic resonance imaging in the hepatobiliary phase, the liver
parenchyma signal intensity and its ratio to spleen signal intensity and portal vein signal intensity were estimated. Differences
among these parameters were compared between groups. The correlation between liver parenchyma signal intensity and
laboratory blood tests reflecting liver function (total bilirubin, albumen, aspartate aminotransferase, alanine aminotransferase,
alkaline phosphatase, gamma glutamyl transpeptidase, and prothrombin time) were analyzed.

RESULTS: Datasets of 53 patients (25 men and 28 women, aged 24—84 years) were analyzed. Group 1 included 19 patients,
whereas group 2 included 34. The median liver parenchyma signal intensity was 919.05 [669.65; 1258.35] in group 1 and 1525.13
[1460.5; 1631.4] in group 2 (p=0.0000001). The median ratio of liver parenchyma signal intensity to spleen signal intensity was
1.2[1.04;1.7]ingroup 1 and 1.7 [1.46; 1.96] in group 2 (p=0.00076). The median ratio of liver parenchyma signal intensity to portal
vein signal intensity was 1.44 [1.29; 1.83] in group 1 and 1.6 [1.43; 1.83] in group 2 (p=0.1). The estimated correlation values
between liver parenchyma signal intensity and blood tests parameters were as follows: total bilirubin (r=-0.61; p=0.000001),
albumen (r=0.13; p=0.61), aspartate aminotransferase (r=—0.57; p=0.000009), alanine aminotransferase (r=-0.44; p=0.001),
alkaline phosphatase (r=-0.45; p=0.0007), gamma glutamyl transpeptidase (r=—0.5; p=0.0003), prothrombin time (r=-0.34;
p=0.04).

CONCLUSION: The study reflects the ability to assess liver function using indices (liver parenchyma signal intensity and its
ratio to spleen signal intensity) derived from gadoxetic acid-enhanced magnetic resonance imaging. However, this study did
not confirm the assumed effectiveness of using the liver parenchyma signal intensity to portal vein signal intensity ratio as
an index of liver function. A significant inverse correlation was identified between liver parenchyma signal intensity and blood
test parameters in reflecting liver function, except for albumin. The results indicate the possibility of using magnetic resonance
imaging to assess liver function.

Keywords: magnetic resonance imaging; liver; cirrhosis; contrast study; hepatotropic contrast agent; gadoxetic acid.
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Bo3MO)XXHOCTM NpUMeHeHUs MarHMTHO-pe30HaHCHOM
ToMorpacum ¢ UCNonNb30BaHMEM renaToTPONHbIX
KOHTPaCTHbIX BeliecTB ANA QPYHKLUOHANbHOW OLLeHKK
neyvyeHu
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AHHOTALMUA

060cHoBaHMe. OueHKa QYHKLMM MeyeHmn Npu pasfMyHbIX 3aD01eBaHNAX OCTAETCA BaXKHOW KIIMHWYECKOW 3aaaveid. [IpuMeHeHne MarHuT-
HO-PEe30HaHCHON ToMorpaduu ¢ renaToTPONHLIM KOHTPACTHLIM BELLECTBOM 1Sl OLLEHKM DYHKLMM NeYeHn NpeacTaBnisieT CyLecTBEeHHbIN
Hay4HbIM W NPaKTUYECKMIA MHTEpEC.

Llenb — M3y4nTb BO3MOXKHOCTb (YHKLMOHANBHON OLIEHKM NeYeHn Ha OCHOBaHMM NOKa3aTesiei, Noy4eHHbIX N0 JaHHBIM MarHUTHO-Pe3o-
HaHCHOW ToMorpaumM ¢ KOHTPACTUPOBAHUEM renaToTPOMHbIM BELLECTBOM.

Marepuanbl 1 MeToAbl. Bbinn NpoaHannavpoBaHbl AaHHbIE NALMEHTOB, KOTOPLIM BbINOMHSANACh MarHUTHO-PE30HAHCHas TOMOrpadus € BHy-
TPUBEHHBIM KOHTPACTUPOBAHMEM TaflOKCETOBOM KMCOTOW. MaumeHTbl Obiv pasaeneHbl Ha ABe TPynnbl: C HapyLeHHo (nepBas rpynna)
W ¢ HopMarnbHoli (BTopas rpynna) GyHKumMen neveHu. Mo faHHbIM MarHUTHO-Pe30HaHCHBIX UCCeA0BaHMIA OLEHUBANMCL CNeAyIoLLMe NapaMe-
TPpbl: MHTEHCUBHOCTb CUTHaNa NeyeHu, €€ OTHOLLEHME K MHTEHCUBHOCTU CUTHaNa CeNe3EHKM M K MHTEHCMBHOCTM CUrHasa B NPOCBETe BOPOTHOM
BeHbl. BbiK oLeHeHbl NoKa3aTenu 1abopaTopHbIX aHaNM30B KPOBM, OTpakatoLume GYHKUMM nedeHn: o0Lwmid GunmpyouH, anbbyMuH, anaHu-
HaMMHOTpaHcdepasa, acnapTaTaMUHOTpaHchepasa, y-rnyTaMUITpaHcnenTUaasa, WesodHas dpocdartasa, NpoTpoMbuHoBoE BpeMs.. bbin npo-
BEEH aHanM3 CTATUCTUYECKOM 3HAYMMOCTY PasfiMyMIA MEXXY rpynnaMm No napaMeTpaM MarHUTHO-Pe30HaHCHOI ToMorpadum, OLeHMBanoch
HaNM4Me KOpPpensiLMOHHOM CBA3M MeXy 3HAYEHUAMM MHTEHCUBHOCTU CUrHaa neyveHn U AaHHbIMM NabopaTopHbIX aHaM30B KPOBM.
PesynbTatbl. bbinn npoaHanuanpoBaHbl faHHble 53 NaumMeHToB (25 MyMuMH M 28 XKeHWMH B Bo3pacTe oT 24 oo 84 net). B nepsyto
rpynny Bowso 19 yenoBeK, BO BTOPY — 34 yenoBeKa. bbinn ycTaHOBNEHbI CTAaTUCTMYECKW 3HAUYMMbIE Pa3fMYWS MOKasaTesnel UHTeH-
CMBHOCTM CUrHana neyeHn U e€ OTHOLIEHUS K MHTEHCMBHOCTM CUTHana CeNe3€HKU Mexay uccneayeMbiMu rpynnamun. B nepsoii rpynne
3Ha4YeHWe UHTEHCUBHOCTM CUrHana nedenn coctasuno 919,05 [669,65; 1258,35], Bo BTopoit — 1525,13 [1460,5; 1631,4] (p=0,0000001).
OTHOLIEHWe MHTEHCMBHOCTM CMrHana MevyeHn K MHTEHCMBHOCTW CUrHana cesne3éHku B nepoi rpynne coctaesmno 1,2 [1,04; 1,71, Bo BTO-
poit — 1,7 [1,46; 1,96] (p=0,00076). OTHOLUEHWNE MHTEHCUBHOCTW CUrHaNa NeYeHU K MHTEHCMBHOCTM CUTHana B MPOCBETe BOPOTHOW BEHbI
coctaeuno 1,44 [1,29; 1,83] B nepsot rpynne, 1,6 [1,43; 1,831 — Bo BTOpO# (p=0,1). BbiNa oLeHeHa Koppenauns Mexay UHTEHCUBHOCTbIO
CUrHana neyveHu u obwmm bunmpybuom (r=-0,61; p=0,000001), anbbymmnHomM (r=0,13; p=0,61), acnapTatammuHoTpaHcdepasoii (r=—0,57;
p=0,000009), anaHuHammnHoTtpaHcdepason (r=—0,44; p=0,001), wenouHoii dpocdarasoit (r=—0,45; p=0,0007), y-rnyTammuntpaHcnenT1aasomn
(r=—0,5; p=0,0003), npoTpoMOUHOBLIM BpeMeHeM (r=—0,34; p=0,04). Mo wkane YeanoKka 3aMeTHas cUna KOPPENIALMOHHONA CBA3U Obina
BbISIBJIEHA MEXAY NOKa3aTesieM MHTEHCUBHOCTU CUTHaNa NeyeHu U 3HaueHusaMm obLero GunmnpybuHa, acnapTataMMHoTpaHchepasbl. YMe-
PeHHas CUNa — MeXay NoKa3aTesleM UHTEHCUBHOCTM CUrHana neyeHn M 3HaYeHUAMM anaHMHaMUHoTpaHchepasbl, LenoyHon docdara-
3bl, y-FNyTaMUATpaHCNenTuaasbl, NPOTPOMOUHOBOMO BpEMEHM.

3akntouenue. [poaeMoHCTpUpoBaHa 3 dEKTUBHOCTb NPUMEHEHUS MapaMeTPoOB MarHUTHO-PE30HAHCHOM ToMorpadmn (MHTEHCUBHOCTD
CUrHana neyvyeHu U e€ OTHOLLEHWME K UHTEHCMBHOCTM CUTHana Cene3EHKM) B OYHKUMOHANbHOW OLieHKe neyeHn. B uccnepoBaHum He noa-
TBEPAMNOCH NPeanonoxeHne 06 3QPeKTMBHOCTU NPUMEHEHWS TAKOTO MapaMeTPa, KaK OTHOLUEHWE 3HAYeHUs! MHTEHCMBHOCTM CUTHana
MeYeHN K MHTEHCMBHOCTM CUrHaNa B NPOCBETE BOPOTHOMW BeHbl. BbiNK YCTaHOBEHbI CTAaTUCTUYECKM 3HAUMMble 0bpaTHbIe CBS3W MeXay
3HaYeHWSIMU UHTEHCUBHOCTM CUTHasia NeYeHn U NoKasaTesiiMM N1abopaTopHbIX aHaM30B KPOBM, OTPaKAOLLMX QYHKLMM NeYeHu, 3a uc-
KiloyeHneM anbOyMuHa. Pe3ynbTaThl CBUAETENLCTBYIOT 0 BO3MOMXKHOCTU MCMOMb30BaHUS MarHUTHO-PE30HaHCHOM ToMorpaduu Anis GyHK-
LIMOHANBHOMN OLIEHKM NEYEH!.

KnioueBbie cyioBa: MarHUTHO-pe30HaHCHasa TOMOFpaCbVIFI; neyvyeHb; LMPpPO3; KOHTPacTHOE UccnenoBaHne; I'el'laTOTpOI'IHbIVI KOHTpaCTHbIl7I
areHT; rajoKkcetoBas Kucnora.
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Possibilities and limitations of magnetic
resonance imaging in the diagnostics
of endocervical adenocarcinomas
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ABSTRACT

BACKGROUND: In recent decades, the incidence of cervical adenocarcinomas has increased from 5% to 20%. Endocervical
adenocarcinomas are characterized by a more aggressive course and early metastasis. Owing to the difficulties in the cytological
diagnosis of cervical adenocarcinoma, early radiation diagnostics and staging subsequently play a key role. Very few studies
have examined the use of magnetic resonance imaging in diagnosing cervical adenocarcinomas.

AIM: To determine the diagnostic informativeness of magnetic resonance imaging in the staging of cervical adenocarcinomas
according to the T-criterion and assessing the depth of tumor invasion into the stroma of the cervix and clarify the semiotic
signs of adenocarcinoma and features of tumor growth in the uterus.

MATERIALS AND METHODS: In total, 123 patients diagnosed with cervical cancer (C53), who underwent diagnosis and
treatment between 2020 and 2023, were examined. The examination results of 22 (18%) patients with cervical adenocarcinoma
were analyzed. The average patient age was 56 years. A multiparametric magnetic resonance examination of the pelvic organs
was performed on 22 patients using tomographs with a magnetic field strength of 1.5 T. Moreover, 14 (64%) patients underwent
surgery including extirpation of the uterus and appendages with pelvic lymphadenectomy. The information value of magnetic
resonance imaging was evaluated in 11 patients, whose first stage was surgical treatment.

RESULTS: In this study, cervical adenocarcinoma was detected in 18% among all cases of cervical cancer. The information
value of magnetic resonance imaging in assessing the local prevalence of endocervical adenocarcinoma according to the
T-criterion was as follows (main value with the corresponding 95% confidence interval): sensitivity, 77.78% (39.99%—97.19%);
specificity, 50.00% (1.26%-98.74%); positive predictive value, 87.50% (62.64%-96.69%); negative predictive value, 33.33%
(7.30%—-76.04%); and accuracy, 72.73% (39.03%-93.98%). The information value of magnetic resonance imaging in assessing
the depth of tumor invasion into the cervical stroma was as follows: odds ratio, 3.500 (0.145%—84.694%); sensitivity, 85.7%
(0.757%-0.993%); specificity, 33.3% (0.018%-0.0648%); positive predictive value, 75% (0.673%—-0.883%); negative predictive
value, 50% (0.027%-0.972%).

CONCLUSIONS: The results of this study showed that magnetic resonance imaging is a good tool with high diagnostic
informativeness in detecting endocervical cervical adenocarcinoma. The four macrostructures of tumor growth in endocervical
adenocarcinoma identified during magnetic resonance imaging data analysis indicate locally aggressive tumor growth and a
high frequency of endometrial dropouts. This finding will allow radiologists to structure a descriptive picture, including the
verified cervical adenocarcinoma, to enhance methods of developing a treatment plan for the patient.

Keywords: endocervical adenocarcinoma; cervical cancer; magnetic resonance imaging; diagnostics in gynecology.
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Bo3MOXXHOCTM M OrpaHM4YeHUs MarHUTHO-Pe30HaHCHOM
ToMorpadumu gna AMarHOCTUKU 3HAOLLePBUKANbHbIX
afleHOKapLUHOM LIeMKU MaTKU
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AHHOTALIMA

06ocHoBaHue. B nocnefHve LecATUNETMA 0TMEYAETCS POCT afleHOKAPLIMHOM LUeiku MaTK ¢ 5% o 20%. YcTaHoBMEHO, YTO 3H-
LOLEpPBUKanbHbIe afieHOKapLMHOMbI XapaKTepu3yoTcal bosiee arpeccuBHBIM TEYEHWEM W PaHHUM MeTacTasupoBaHueM. B cBssu
C TPYOHOCTAMW LIMTOMNOMMYECKON AMarHOCTUKM afleHOKapLMHOMbI LEVKM MaTKu NyyeBas AMarHOCTUKa UrpaeT KIlYeBYH pofib
Ha 3Tane YCTaHOBMEHUA AWarHo3a U CTaAMpoBaHWs BMOCNEACTBUN. Ha HacTOALIMIA MOMEHT UCCNe0BaHUM, MOCBSALLEHHBIX MC-
No/1b30BaHMI0 MarHUTHO-PE30HAHCHO ToMOrpaum B MarHOCTUKE afleHOKapLIMHOM LUEMKW MaTKW, 04eHb Mano.

Lenb — onpegennte AMarHoCTMHECKYD MHBOPMATUBHOCTb MarHUTHO-PE30HAHCHOW TOMOrpaun B CTafMpOBaHWUM afeHo-
KapuMHOM LUEMKM MaTKW No T-KpUTepuio, a TaKKe B OLEHKe FybWHbI MHBA3WUM OMyXONIM B CTPOMY LUEHKM MaTKM, YTOUHUTD
CEeMWOTUYECKME NPU3HAKM afleHOKapLMHOMbI M 0COBEHHOCTW pOCTa OMyX0/M B MaTKe.

Marepuanbl u MeTogpl. B nepuog ¢ 2020 no 2023 roa obcnenoBaHo 123 nauMeHTKM ¢ AMarHo3oM pak Lweiiku Matkm (C53).
[leTanbHo NpoaHanuaMpoBaHbl pesynbTaThl 00cnenoBaHna 22 (18%) NauMEHTOK C afeHOKapLMHOMOIA LUeKN MaTku (cped-
HWI BO3pacT 56 NeT), KOTOpbIM NMPOBOAMNIACh MarHUTHO-Pe30HaHCHas ToMorpadus OpraHoB Manoro Tasa Ha Tomorpade
C HaNPAXKEHHOCTbI0 MarHuTHOro nons 1,5 Tn. AHanu3 MHGOPMATUBHOCTM MarHWUTHO-PE30HAHCHON TOMOrpadumn OLeHMUBasICS
y 11/22 (50%) naumMeHTOK, y KOTOPbIX MEPBbIM 3TanoM Oblo0 NPOBEAEHO XMPYPrUYecKoe JieyeHe B 06bEME IKCTMpNALMK
MaTKu C npuaatkamu. [Ins aHanusa OuarHoCTMYecKon WHGOpMaTUBHOCTV NPOBOAMIOCH CPABHEHUE AAHHBIX MarHUTHO-pe-
30HaHCHOW ToMorpadum 1 NaToMopdoorMyecKoro UCcCneoBaHUA onepaumMoHHoro Matepuana. Ctatuctuyeckas obpabotka
pe3y/bTaToB MCC/el0BaHMsA NPOBOAUNIACk C UCNOJIb30BaHWEM NporpaMMHoro npunoxenus Microsoft Excel, JavaStat.
Pesynbrathl. B HalweM uccrefoBaHUM afieHOKapUMHOMA LUEMKW MaTKu onpepensiack B 18% HabniopeHui cpeou Beex
C/ly4yaeB paKa LWenkn MaTku. MHpopMaTMBHOCTb MarHUTHO-pe30HaHCHOW TOMOrpaduu B OLEHKe MECTHOM pacnpoCTpaHEH-
HOCTW 3HA0LEPBUKaNbHbIX afeHoKapLUMHOM (no T-KpuTepuio) cocTaBuna (3oeck W fanee B CKOBKax Mocie 0CHOBHOMO 3Ha-
yeHus yKasaH 95% [oBepuUTeNbHbIA MHTEpBan): YyBcTBUTENBbHOCTE — 77,78% (39,99-97,19%); cneumdmunocte — 50,00%
(1,26-98,74%); npencKasatenibHas LIEHHOCTb MonoxuTensHoro pesynbtata — 87,50% (62,64-96,69%); npenckasatenbHas
LLeHHOCTb OTpULaTenbHOro pesynstata — 33,33% (7,30-76,04%); TouHocts — 72,73% (39,03-93,98%). NHdopmaTuBHOCTL
MarHWUTHO-Pe30HaHCHOM TOMOrpaumn B OLEHKE FTyOWHBI MHBA3WM OMYXONWM B CTPOMY LLEHKM MaTKU COCTaBUNA: OTHOLLEHWE
waHcoB — 3,500 (0,145-84,694); uysctBuTenbHocTb — 85,7% (0,757-0,993), cneumdmyHocte — 33,3% (0,018-0,0648),
npefAcKasartesibHas LEHHOCTb MonoxuTensHoro pesynstata — 75% (0,673-0,883), npeackasatenbHas LEHHOCTb OTpULa-
TenbHoro pesynbtata — 50% (0,027-0,972).

3aksioueHmne. Hactosllee uccnefoBaHve NoKasano, YTo MarHUTHO-Pe30HaHCHas ToMorpadms ABNSETCS XOPOLUMM MHCTPY-
MEHTOM C BbICOKMMM MOKA3aTeNsiIMU AMarHOCTUHECKON MHOPMATUBHOCTM METOLA B BbISBNIEHUW 3HAOLEPBUKANBHONM aje-
HOKapLUMHOMbI LIENKKM MaTKW. BbigeneHHble B XoAe aHanu3a [aHHbIX MarHUTHO-PE30HaHCHOM ToMorpaduu 4 TMNa Makpo-
CTPYKTYpbl OMYX0/1eBOro pocTa afieHOKapLMHOMbI LLEMKW MaTKM YKa3bIBaAKOT Ha MECTHOArPECCUBHBIA POCT ONYXO/W, BbICOKYH
YacToTy OTCEBOB B 3HAOMETPUIA, @ TaKXKe MO3BONSAT CTPYKTYPMPOBaTb OMUCATeNbHY0 KapTUHY Bpayy-peHTreHomnory B ToM
uucne nNpy BepubULMPOBaHHOW afleHOKapLIMHOME LLEVKN MaTKK, YTO B AabHENLLIEM NO3BONMT NyylwmnM obpa3oM BeipaboTaTh
MNaH NeYeHns NaLUUEHTKU.

KnioyeBble cnoBa: 3HAOUEepBUKaJlbHaA aAeHOKapuWMHOMa; paK LUENKU MaTKK; MarHMTHO-pe3oHaHCHasA TOMOI'paCI)VIFI;
ANAarHoCTUKa B rMHeKOoJ10ruun.
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A KA T ERAMR 37, 38]. E.V. Tarachkova
SN T e SBR[ 522 2
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Magnetic resonance imaging in the evaluation
of pectus excavatum

Gulishe S. Muzafarova, Marina V. Vishnyakova, Alexander S. Abramenko,
Vladimir A. Kuzmichev, Vladimir V. Gatsutsyn

Moscow Regional Research and Clinical Institute, Moscow, Russia

ABSTRACT

BACKGROUND: Magnetic resonance imaging is more often used to confirm the presence of pectus excavatum and assess
compression changes in the heart at this level.

AIM: To evaluate pectus excavatum preoperatively according to magnetic resonance imaging findings.

MATERIALS AND METHODS: A retrospective evaluation of chest magnetic resonance imaging data of 38 patients (male,
n=30; female, n=8) was performed. The average age was 19.9 years (+9 years).Cardiac magnetic resonance imaging
was performed on a 1.5-T General Electric Optima MR450w GEM scanner with 2D-FIESTA-C pulse sequences, as well
as functional assessment of the left and right ventricles. Parameters for surgical treatment of pectus excavatum were
as follows: the Haller index, correction index, and sternum rotation angle. Statistical analysis of the relationship between
the Haller index, correction index, and sternum rotation angle and ejection fraction of the right ventricle was conducted.
A p-value <0.05 was considered significant.

RESULTS: Moderate and severe pectus excavatum were found in 92% of the cases. No significant Pearson correlation was
obtained between the Haller index and right ventricular ejection fraction (inspiratory and expiratory ejection fraction, p=0.777
and 0.798, respectively). The mean right ventricular ejection fraction was 46%. A correlation was noted between the Haller
index and the correction index (p <0.05). The rotation angle of the sternum, which required modification of surgical intervention,
was detected in 44.7% of patients.

CONCLUSION: Magnetic resonance imaging is an informative diagnostic method for pectus excavatum pectus excavatum
without radiation exposure and enables detailed preoperative assessment. A correlation was noted between the Haller index
and the correction index (p <0.05). Magnetic resonance imaging revealed a decrease in the ejection fraction of the right ventricle.

Keywords: pectus excavatum; magnetic resonance imaging; right ventricle ejection fraction; Haller index; correction index;
sternal torsion angle.
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MaruuTtHo-pe3oHaHcHasa ToMorpagus
npyu BOPOHKOO6pasHoi pedopMaumm rpyaHOU KNETKK

I.C. Mysadaposa, M.B. BuwHskosa, A.C. Abpamenko, B.A. Ky3bmuues, B.B. MauyubiH

MocKoBCKUI 0611aCTHON Hay4YHO-MCCNe0BATENbCKMIA KITMHUYECKUA HCTUTYT uMenn M.O. Bnagumupckoro, Mockea, Poccus

AHHOTALIMA

06ocHoBaHMe. MarHuTHo-pe3oHaHcHas ToMorpadua valle NpUMEHSETCS NS NOLTBEPXAEHWUS (haKTa HauuMs BOPOHKO-
obpasHoli fedopMaLmu FpyLHON KNETKW, a TaKKe ANS OLEHKW KOMMPECCUOHHBIX U3MEHEHWI CepAiLia Ha 3TOM YpOBHe.

Lilenb — npuuenbHas npefonepaunoHHas oLeHKa BOPOHKO0Opa3HoM aedopMaumm rpyAHON KNETKM NO LaHHBIM MarHUTHO-
Pe30HaHCHOW ToMorpaguu.

Matepuans! u MeToppl. [poBefieHa peTpOCNEKTMBHAS OLEHKA MarHUTHO-Pe30HaHCHOI ToMorpadum opraHoB rpyaHoi KneT-
Kn y 38 naumenToB (30 MyxKcKoro nona, 8 xeHckoro nona). CpeaHuii Bospact — 19,9 roaa (9 ner).
MarHuTHo-pe3oHaHcHas ToMorpadua cepfua BoiNonHANAck Ha annapate General Electric Optima MR450w GEM 1,5 Tn ¢ uc-
MoNib30BaHUEM MMNYNbCHbIX NocnepoBatenbHocTel 2D-FIESTA-C ¢ aneKTpoKapamorpagmyeckon CUHXPOHM3aUMen ¢ QYHK-
LIMOHANLHOM OLLEHKOW COCTOSHMSA NIEBOT0 W NPABOro KemyA04KOB. bbinv noayyeHsl napaMeTpebl, HE0OX0AUMbIE ANS AaNbHEN-
LLEro OMepaTUBHOIO JIeHeHUs NaLMEHTOB MO NOBOLY BOPOHKO0BPa3Hoi AedopMaumm rpyanHel — MHAEKC Mannepa, UHOEKC
KOPPEeKLMW, Yrof poTaumuu rpyauHbl.

MpoBeneHa cTatucTyeckas obpaboTka MoMyYeHHbIX AaHHBIX, MOWUCK B3aMMOCBA3M MeXAY MHOEKCOM [annepa, MHLEKCOM
KOpPeKLWH, YINIOM poTaumm rpyauHbl U Gpakumeli Bolbpoca npaBoro enyaoyka. 3Havenune p <0,05 cuntanu rpanmuen cTa-
TUCTUYECKON 3HAYMMOCTMH.

Pesynbtatbl. B 92% cnyyaeB y naumeHTOB BbifBNIEHa YMEPEHHas W TAXENASA BOPOHKO0Opa3Has AedopMaLys rpyAHON KieT-
Ku. [pn noucKe B3aMMOCBS3M MeXAY 3HaYeHUAIMM UHAeKca lannepa u dpakumen Bbibpoca NpaBoro Xenyaouka He bbinio
MONYYeHO CTAaTUCTMHECKM 3HauMMoi Koppensaumu Mupcona (p=0,777 pna 3HauyeHun Gpakummn Boibpoca Ha Baoxe u p=0,798
ANs 3Ha4eHW Gpakuum Bbibpoca Ha BbiAoxe). CpeaHee 3HayeHue dpakumm Bbibpoca NMpaBoro xenyaoyuKa coctaBuno 46%.
Mpy cTaTUCTMYECKOM aHanu3e no Mepe yBenuueHus uHpekca lannepa (yBennyenue crenequ gedopMauumn opraHoB rpyaHoi
KJEeTKM) BbII0 0TMEYEHO YBenMYeHWe uHaeKca Koppekumm (p <0,05). 3HaueHus yrna poTaumu rpyauHbl, notpeboBasLume Mo-
AMOUKaLMU onepaTMBHOro BMeLLaTenbcTBa (bonee 15°), bbinm BoisBneHbI Y 44,7% naumeHToB.

3aknoyeHne. MarHuTHo-pe3oHaHcHas ToMorpadus — BbICOKOMH(OPMATMBHbIA METOA AMArHOCTUKW NPW BOPOHKO0Bpa3HoM
AedopMaLmmn rpyaHoOI KNeTku: 6e3 Jly4eBon Harpy3Ku U ¢ BO3MOXHOCTbIO NOAPOOHOI NpesonepaLMoHHON OLEHKM NaToso-
TUYECKWX U3MEHEHUN.

MonydeHbl AaHHbIE 0 HANMYMM KOPPENSLMM MeXy 3HauyeHuaMU uHaekca lannepa u nHaekca Koppekuum (p <0,05). Kpome
TOrO, N0 AaHHLIM MarHUTHO-PE30HAHCHO TOMOrPauu BhISIBNIEHO YMEHbLLEHUE (paKLuMW BbIDpOCa NpaBoro Xenynouka.

KnioueBble cnioBa: BopoHKooGpasHas fedopMaums rpymHONM KIETKU; MarHUTHO-pe30HaHCHas ToMorpadus; dpakums
BbIGpOCa NPaBoro JKenynouKa; MHAeKc fannepa; MHAEKC KOpPPEKLMM; Yrof poTaLum rpyayHbi.
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ABSTRACT

BACKGROUND: A unified system for assessing the results and real contributions of telemedicine consultations to improving
medical care quality in the healthcare system of the Russian Federation has not yet been developed.

AIM: To develop a system of indicators for differentiated assessment of the needs for telemedicine consultations in the
provision of medical care.

MATERIALS AND METHODS: In the first stage, reports on the results of on-site activities of national medical research centers
in regions of the Russian Federation and their annual public reports (2020-2022) were analyzed to identify indicators that
determine the need for telemedicine consultations. The identified indicators were clarified and validated in an open interview
with the representatives of the national medical research centers. In the second stage, the value of each indicator was
determined based on the expert survey: 18 experts assessed each indicator on a scale of 1-5. Then, the weight coefficient of
each indicator was calculated for their subsequent use in planning the coverage of telemedicine consultations.

RESULTS: Three groups of indicators that determined the need for telemedicine consultations for different medical care profiles
were as follows: (1) indicators that affect the planned volumes of telemedicine consultations, (2) indicators that characterize
the efficiency and effectiveness of telemedicine consultations, and (3) indicators that characterize the validity of requests for
telemedicine consultations. Group 1included indicators of lethality, disability, hospital mortality, frequency of emergency/urgent
consultations, and frequency of consultations of patients requiring intensive care. Group 2 included indicators for assessing
the effectiveness and efficiency of telemedicine consultations, both subjective (result satisfaction) and objective (number of
positive and negative treatment and hospitalization outcomes for cases that received where telemedicine consultations). Group
3 included indicators that characterize the validity of requests for telemedicine consultations: thoroughness of a patient’s
examination before a telemedicine consultation and accuracy of the diagnosis. The weight coefficients of group 1 indicators
ranged from 0.05 to 1.1 and varied for different profiles.

CONCLUSION: A system of indicators was proposed for the differentiated assessment of the needs for telemedicine
consultations when providing medical care.

Keywords: need for telemedicine consultations; effectiveness; national medical research centers; profile of medical care;
indicator; weight coefficient.
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AHHOTALIMA

06ocHoBaHMe. Ha faHHbIA MOMEHT He cyLLecTBYeT pa3paboTaHHOM eAVHON CUCTEMBI OLIEHKW Pe3ysbTaToB U peanbHoro BKa-
A TeNeMeaNLIMHCKUX KOHCYMbTaLMi B MOBLILLEHWE KaYeCTBa OKa3aHUs MeJMLMHCKON NOMOLLM B CUCTEME 3[paBOOXPaHeEHUs
Poccuiickon Qepepaumm.

Lienb — paspaboTka cucTeMbl Nokasateneit ansa auddepeHUMpoBaHHON OLEHKM NOTPeBHOCTU B NpOBELEHUN TeNeMe ULIMH-
CKWX KOHCYNbTaLUWiA NPY 0Ka3aHUM MeAMLIMHCKOW NOMOLUM PasfiyHbIX Mpodunen.

Marepuans! u MeToapbl. MiccnepoBanve npoxoauno B ABa atana. Ha nepeoM 3tane 6biiv NnpoaHanu3upoBaHbl 0TYETHI MO pe-
3y/nbTaTaM BbIE3[HbIX MEPOMPUATUIA HALMOHAMbHBIX MEMLIMHCKUX WCCNeAoBaTebCKUX LIHTpOB B cybbekTbl Poccuitckon
®enepaunm W rofoBble NyoMYHbIE OTYETHI 0 MX fesTenbHocTW 3a 2020-2022 rr. Ha npenMeT BbIABNIEHWUA TNOKa3aTeneil,
ONpeAeNALLMX NOTPEBHOCTb B TeNeMeAMULMHCKUX KOHCYNbTaumsaX. BbisBieHHbIe NOKas3aTeNn YTOYHSAM W BaUAMPOBaHU
B OTKPbITOM WMHTEPBBLIO C MPEACTaBUTENAMU HALMOHANbHBIX MEAMLMHCKUX WUCCefoBaTenbCKuX LEeHTpoB. [lo pe3ynbratam
nepsoro 3Tana bbin copMupoBaH NepeyeHb NoKasaTenen AnA onpeAeneHns NoTpebHOCTU B TeneMeANLMHCKUX KOHCYIIb-
TaUMsaX Mo pasfMyHbIM NPodMIsM MeaMUMHCKON noMolum. Ha BTopoM 3Tane 18 3KcnepToB NMpoXoawiu onpoc, B KOTOPOM
OLieHMBaNach 3Ha4YMMOCTb KaXaoro nokasatens B 6annax ot 1 o 5 u paccunTbiBanMch BecoBble KOIQPUUMEHTBI KAXKLOMO
MnoKasaTens 1S UX NocieaytoLLero UCNosb30BaHUs NpY NaHMPOBaHUM 0OBbEMOB TENEMEMULIMHCKUX KOHCYNbTaLWA.
Pesynbtathl. BbifeneHo Tpu rpynnbl nokasatened, OMpeAensiowyx NoTpebHOCTb B TeNeMeAMLMHCKUX KOHCYNbTaLmsx
ANS pasinyHbIX Npoduneit MeAULMHCKOW moMolum: 1) MoKasaTenu, BAUSIOWME Ha MNaHoBble 00bEMBI TeNeMeAULIMHCKUX
KOHCYNbTaLMIA; 2) NOKa3aTesu, XapaKTepusyloLLye pesyibTaTUBHOCTb M 3G MEKTUBHOCTb NMPOBEAEHNS TeleMeANLMHCKUX KOH-
CynbTaumi; 3) nokasaTeNu, xapakTepusylolme 060CHOBAHHOCTb 3aNpoCOB Ha TefneMeauuMHCKWe KoHcynbTaumu. K nepson
rpynne OTHOCATCA MOKa3aTeny, OTPaXaloLLMe COCTOSIHUE 3[,0pPOBbA MALMEHTOB U HEKOTOPble 0COBEHHOCTU OKa3aHUs Meau-
LIMHCKOM NOMOLLM 3TOro Npodmns (CMepTHOCTb, MHBANMAHOCTb, DObHUYHAS NIETANbHOCTb, HYACTOTa IKCTPEHHBIX/HEOTIOMKHBIX
KOHCYNbTaLMIA M KOHCYNbTaLMii peaHMMaLMOHHbIX MauymeHToB). Bropas rpynna BKoYaeT nokasatenu cybbeKTUBHOW U 06b-
€KTMBHOM OLLEHKWU Pe3ysbTaTMBHOCTU W 3PEKTUBHOCTU NPOBEAEHUA TENEMEOMLMHCKUX KOHCY/bTaUMiA, rae CybbeKTUBHaS
OLieHKa BKJII0YaeT YA0BNETBOPEHHOCTb pe3ybTataMu TMK, a 06beKTUBHAA — YKUCIIO NONOKMTESBHBIX M OTPULIATENbHBIX UC-
X0A10B 3a00/1€BaHUA W UCXOL,0B FOCMMTANM3aLMi, NO KOTOPLIM bbini NpoBefeHb TENeMeAMUUMHCKME KoHCynbTauuu. K TpeTbent
rpynne OTHeCEHbI NOKa3aTeN, XapaKTepu3yloLLme 000CHOBAHHOCTb 3aNpOCOB Ha TeNeMeNULMHCKWE KOHCYNbTaLMU: NOJHOTA
obcnefioBaHMA NauMeHTa Nepeq, KOHCYNbTaUuMel, KOPPEKTHOCTb YCTaHOBNIEHHOMO IUAarHo3a, 3KCnepTHas OLeHKa BO3MOXHO-
CTU NPUHATUS CaMOCTOSATENIBHOMO PELLEHWS HA YPOBHE PervoHa MM MeAMLMHCKOW opraHm3auuv. BecoBble Ko3hduLMEHTI
3HaUMMOCTM MOKa3aTesiel nepBoii rpynnbl Bapbuposau ot 0,05 fo 1,61 1 otanyanmuch 4nis pasHbix npodunei.
3akuiouenue. [lpefioxeHa cucteMa nokasateneit ansa auddepeHUMpoBaHHON OLEHKW MoTpebHOCTM B MpOBEAeHUM Tene-
MeJMLIMHCKUX KOHCYTbTaLWN NPY OKa3aHM MeAULMHCKOW NMOMOLLYM pasnuyHbIX Npoduneil.

KnioueBble cnosa: I'IOTpEﬁHOCTb B TeJleMeJULUMHCKUX KOHCYNbTaunAx; 3d)d)€KTVIBHOCTb; HalMOHaNIbHble MeAUUUHCKue
uccnenoBatesibCKue LEeHTPbI; I'Ip0¢)VIJ'Ib MeULMHCKOW MOMOLLM; NOKa3aTeslb; BeCOBOI KO3¢¢)MLI,VIEHT 3Ha4NMOCTH.
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Conventional structural magnetic resonance
imaging in differentiating chronic disorders
of consciousness

Anastasia N. Sergeeva', Sofya N. Morozova', Dmitrii V. Sergeev', Elena |. Kremneva',
Alexey A. Zimin', Lyudmila A. Legostaeva', Elizaveta G. lazeva?, Marina V. Krotenkova',
Yulia V. Ryabinkina', Natalia A. Suponeva', Michael A. Piradov'

" Research Center of Neurology, Moscow, Russia;
ZLLC “Three sisters” Rehabilitation center, Moscow, Russia

ABSTRACT

BACKGROUND: Differential diagnosis of chronic disorders of consciousness remains one of the most difficult problems even
for experienced clinicians.

AIM: To evaluate the inter-expert consistency and capacity of the researcher-developed structural scale based on magnetic
resonance imaging to differentiate chronic disorders of consciousness, named, DOC-MRIDS, on a larger sample of patients.
MATERIALS AND METHODS: Sixty patients with a clinically stable status diagnosed with consciousness disorders (vegetative
state, n=32; minimally conscious state, n=28) were enrolled. The revised coma recovery scale (CRS-R) was included in the
clinical assessment. All patients underwent structural magnetic resonance imaging with 3.0-T Siemens scanners including T2
and T1 sequences. Structural changes were assessed using the DOC-MRIDS scale and included the following features: diffuse
cortical atrophy, ventricular enlargement, gyri dilatation, leukoaraiosis, brainstem and/or thalamic degeneration, corpus
callosum degeneration, and focal corpus callosum lesions. A total score was calculated. Magnetic resonance imaging data
were analyzed by three neuroradiologists, and inter-observer agreement (Krippendorf's alpha) was assessed.

RESULTS: A high inter-examiner agreement of the DOC-MRIDS scale score was found, with a=0.806 (95% confidence interval
0.757-0.849). The vegetative state group had a higher DOC-MRIDS score than the minimally conscious state group (p <0.005).
A negative correlation was obtained between CRS-R and DOC-MRIDS scale scores (p=—0.457, p <0.0001), individual clinical
scale domains, and magnetic resonance imaging features.

CONCLUSION: When assessing structural changes in patients with chronic consciousness disorders, the use of the DOC-MRIDS
scale helps differentiate the type of such disorders with sufficient specificity, sensitivity, and inter-rater agreement. This scale
can be used in clinical practice as an additional differential diagnostic tool.

Keywords: magnetic resonance imaging; structural assessment; chronic disorders of consciousness; unresponsive
wakefulness syndrome; minimally conscious state; differential diagnosis.
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AnddepeHumanbHas AUArHOCTUKA XPOHUUHECKUX
HapylleHW CO3HAHUA MO JaHHbIM CTPYKTYPHOM
MarHUTHO-pe30HaHCHOU ToMorpadum

A.H. Cepreesa', C.H. Mopososa', [1.B. Ceprees', E.B. Kpemuesa', A.A. 3umun’,
N.A. Neroctaesa', E.I'. fA3eBa?, M.B. Kpotenkosa', 10.B. Pabunkuna', H.A. Cynoxesa’,
M.A. Nupapos'

! HayuHbIit LeHTp Hesponorun, Mocksa, Poceus;
2000 «PeabunuraumoHHbIn LeHTp “Tpu cectpbl”», Mockea, Poccusa

AHHOTALIMA

06ocHoBaHue. [uddepeHumanbHas AMArHOCTUKA XPOHWYECKUX HapyLUEHUWA CO3HAHWA OCTAETCA CNOMHOM 3afavell Aame
ANS ONbITHBIX KJIMHULMCTOB. B cBA3M € 3TUM 1A OLIEHKM TaKUX NaLUMEHTOB aKTyanbHOM ABNseTCA pa3paboTKa MHCTpPYMeH-
TanbHbIX NOAX0A0B, NPEAOCTABNSIOWLMX [OMNONHUTENBHYI0 MHDOPMALMI0 0 AWarHo3e.

Llenb — oueHKa MeX3KCMepTHOW COrNacoBaHHOCTM M BO3MOXKHOCTEN MPaKTMYECKOro NpUMeHeHUs paHee MpeLioXeHHOI
LUKa/Ibl OLLEHKM M3MEHEHMI Ha OCHOBE CTPYKTYPHOI MarHUTHO-Pe30HaHCHOW ToMorpadmm ans auddepeHumanbHon auarHo-
CTUKM XPOHUYECKMX HapyLueHuid cosHanus (DOC-MRIDS) Ha bonee KpynHoM BbIOOPKe NaLMEHTOB.

Marepuanbl n MeTogbl. VccnenoBaHbl 60 coMaTieckyt cTabunbHbIX NAaLMEHTOB C KIIMHUYECKW AVArHOCTUPOBAHHBIMU XPOHU-
YECKVUMU HapyLLEHWAMM CO3HaHUs: 32 — B BEreTaTUBHOM COCTOSHWM, U 28 — B COCTOSHUM MUHUMAJbHOO CO3HaHUS. Knunu-
YecKas OLieHKa NPOBOAMNACH C UCMOMb30BaHWEM MEPECMOTPEHHON LKanbl BOCCTaHoBMeHUA nocnie koMbl (CRS-R). Becem na-
LmeHTaM bbina NpoBefeHa CTPYKTYpHas MarHUTHO-pe3oHaHcHas ToMorpadmsa ¢ ucnons3osaHueM ToMorpados 3.0 T Siemens,
BKJItovatowwan T2- u T1-nocneposatenibHOCTU. [py oLEHKe CTPYKTYPHBIX u3MeHeHu no Lwkane DOC-MRIDS yuutbiBanuch Ha-
JMYME U BbIPAXKEHHOCTb CREAYHLLMX NMPU3HAKOB: Auddy3Has atpodus Kopbl, YBEIMUEHUE KeNYA04KOB, paclumupeHmre bopo3g,
neiiKoapeos, fiereHepaums CTBOSIa MO3ra U/Unu Tanamyca, AereHepauus Mo30JIMCTOro Tesa, 04aroBoe NopaXeH1e Mo30JIUCTO-
ro Tena; NPoM3BOAMNCA MOACYET CyMMapHoro 6anna. [laHHble MarHUTHO-pe3oHaHCHO ToMorpauy aHanu3npoBanuCh TPEMS
HelipopaAmMonoramMu ¢ OLLEHKON MEXIKCMEPTHON cornacoBaHHOCTH (Ko3pduumeHT anbga KpunneHpopda).

Pe3ynbTathl. BbisiBNeHa BbICOKas MeX3KCNepTHas COrnacoBaHHOCTb oueHku no wkane DOC-MRIDS: a=0,806 (95% pose-
putenbHbin uHTepBan 0,757-0,849). MaumeHTbl B BEreTaTMBHOM COCTOSIHUM UMenK 6osiee BBICOKWN 6ann no LwKane MarHuT-
HO-pe30HaHcHoi ToMorpagumu DOC-MRIDS no cpaBHeHWIO ¢ NaLMeHTaMmn B COCTOSAAHMM MUHUMAJBbHOMO co3HaHuA (p <0,005).
lMonyyeHa oTpuuaTesibHas KoppensaumMs Mexay oueHkon no wkanam CRS-R n DOC-MRIDS (p=-0,457, p <0,0001) mexnay
OTAENbHBIMA JOMEHaMU KITMHUYECKOM LUKanbl M NPU3HAKaMu N0 MarHUTHO-PE30HaHCHO ToMorpadum.

3akntoueHmne. OueHKa CTPYKTYPHbIX U3MEHEHWI Y NALMEHTOB C XPOHUYECKUMW HApYLUEHWUAMW CO3HAHUA C MOMOLLbH LUKa-
nbl DOC-MRIDS noMoraet ycTaHOBUTL BEPOATHBINA KIMHUYECKWI TUM HApYLLEHWS CO3HaHMSA C J0CTaTOYHOW CneuuduyHOCTbIO,
YYBCTBUTENBHOCTBIO M MEXIKCMEPTHOW COMNIACOBAHHOCTBLI0 M MOXKET MCMO/b30BaThCA B KIIMHMYECKON NPaKTUKe Kak Aonon-
HUTENbHBIA K KITMHUYECKUM AaHHBIM anddepeHLmManbHO-AMarHoCTUYECKUA METOA,

KnioueBble cnoBa: MarHUTHO-pe30HaHCHasi TOMorpadms; CTPYKTYpHasi OLIEHKA, XPOHUYECKME HapyLUEHUS CO3HaHUS;
BEreTaTUBHOE COCTOSHWE; COCTOSHME MUHUMAJIBHOTO CO3HaHUS; AuddepeHLManbHas AMarHoCTUKa.

Kak uutupoBatb:

Cepreesa A.H., Mopososa C.H., Ceprees [1.B., KpemHeBa E.B., 3umnH AA., Jleroctaesa J1.A., fisesa E.I"., KpoTeHkosa M.B., Pabutkuna t0.B., CynoHesa H.A., Mu-
panos MA. IndbdepeHumansHas AMarHoCTVKa XPOHUYECKUX HapyLLIEHUI CO3HaHWSA N0 AaHHBIM CTPYKTYPHO MarHUTHO-pe3oHaHcHoi Tomorpaduy // Digital
Diagnostics. 2024.T.5, N2 2. C. 190-202. DOI: https://doi.org/10.17816/DD569418

Pykonucb nonyyena: 15.09.2023 Pykonucb opo6peHa: 04.12.2023 Ony6nukoBaHa online: 27.06.2024
5
SKO®BEKTOP Cratba goctynHa no nuuer3un CC BY-NC-ND 4.0 International

© 3xo-BekTop, 2024


https://creativecommons.org/licenses/by-nc-nd/4.0/deed.ru
https://doi.org/10.17816/DD569418
https://doi.org/10.17816/DD569418

ORIGINAL STUDY ARTICLES Vol. 5 (2) 2024 Digital Diagnostics %
1

DOI: https://doi.org/10.17816/DD569418

RIS IR S SRR IR IR EISH T
A2l
Anastasia N. Sergeeva', Sofya N. Morozova', Dmitrii V. Sergeev', Elena |. Kremneva',

Alexey A. Zimin', Lyudmila A. Legostaeva', Elizaveta G. lazeva?, Marina V. Krotenkova',
Yulia V. Ryabinkina', Natalia A. Suponeva', Michael A. Piradov'

! Research Center of Neurology, Moscow, Russia;
ZLLC “Three sisters” Rehabilitation center, Moscow, Russia

THE

Wik, BT 250 E IR PR A=k, 1804 B IRBEAS S A Wi o8 & — TR BT SS . 7RI
J7TH], TR VAR IR L B35 1 T BB R, B s I 2 5 2.

BB F Al 2 1 3 1 25 25 M M R A 1 08 P e TR B A T 2 W R AV & 3R (DOC—
MRIDS) 7 5 £ B R A (1) 5 K ] — U AN S B (R T4 7

MR . A SN 60 LAIRKIZWINIEME SRS IRIATE B 32 LA TR
A, 28 ZATHEIRE. IR VHlR SRS R EITR (CRS-R) #H47. Fra B fEA 3.0
T Siemens WiEHFGIHITT T2 A1 T1 FFHGERMERILIRBE . 7EARFE DOC-MRIDS &H ¥
TR AR, 258 T U N RFIEFIAF AR R B R B BRI8 I B R 224 IR, IvAd ik, B
/1 S A A 1V ol 0 R VR e 3 A N D AR e e s e = A & O 7 7 R 4 R VA
FREE TR 22 B 5 AT b, HPPA XA — 20 (Krippendorff ) « RED o

£, DOC-MRIDSE R I E KB —BUER E: a=0.806 (95%E (S XA 240.75770.849) . H4bFii
BUVIRSHEE AL, M ERER DOC-MRIDS  RiFtiRmE R85 = (P<0.005) . CRS-RA
DOC-MRIDSHF432 [Al 2 A AHE (P=—0.457, P<0.0001) , IR B 22 (& AN S SL R UL AT 22 18]
FAHAHK.

5. i F DOC-MRIDS RS RN AT B s AR BT YA, 5 Bh T e R s ]
RelmPREA, BA R e, RIS AR — 20, nIfEIm PR SEBH T E I R BRI A 72
ERleW k.

KB WILIRAUE s R IERRRERS; ENRE: PR Eli2 .

51 RAC:
Sergeeva AN, Morozova SN, Sergeev DV, Kremneva El, Zimin AA, Legostaeva LA, lazeva EG, Krotenkova MV, Ryabinkina YuV, Suponeva NA, Piradov MA.

R 5 25 A6 P B R AR A ot 18 1 2 AR R A5 3R 474 2 9. Digital Diagnostics. 2024;5(2):190-202. DOI: https://doi.org/10.17816/DD569418

Wl : 15.09.2023 5% 04.12.2023 RATEHA: 27.06.2024
&
ECOeVECTOR Article can be used under the CC BY-NC-ND 40 International License

© Eco-Vector, 2024


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.17816/DD569418
https://doi.org/10.17816/DD569418

193

ORIGINAL STUDY ARTICLES

Wik
B = HFERS (DOC) IR, B S5
REWE TIERE, HERITNFSBRZIKE, &
W2 RINEW 22 MG R, HTE
X A, R e ARG T B ThEE (G
H A MR EEA AN 3 E PR AT RS 5L e 4
B R, EERCREEAS BE RS AR K
WHE (2] o 180 B IR B G ) 32 B AR YIRS
(VS; [A) Al: EiGshwBESEAAE) AR VIR
& Wes) [2, 3], HPIRE R —MELERZH
BRORAR R ZIRMIEARRS, T E RS
BEREERNEAReEHEE HTEENHERE
BT P S B AT I 5 (3, 4],
EHEYPIRER FEE RS I ahz i, 1)
BRI N E B, IXAER KRR EsE Tit—25 1
RES RIS (3], S5 HYPREM HMEIRES Kig
WrbRvHE CLFE XA A =R N IR R B A
HHIAZ IR AT RENE o A6 2 TRARAE Y S b v R VR4
HIAMEA I RAS 2 (5] VAL 18 R s R
IR TEAZ BT SRR E &3 (CRS-R) , 'EHEA
VPR EVUUIRES FISERle Wit bt R
(6] SRTM, HHT-ECARARREAGIN B s B BBV 37K
PRI, DL E SRR . S5 WIS (o
RERRE) | RSP 2 R 22, IR PPVEA
FEAE R EMER . R, 2 RR A Eis 40% [7].
Y2 0t 7 R H s & g Bk il A
18F— il JI 42080 267 Wil 1) i 1 FB R S BT 2 3D
Al PR R RS 4 02 W T TS . M.
Mont i %5 N FH oh GE M p LR B8 CF G 3L R Bl
%) AEMH, —/NERA 1S AR PR RS R R SE R —
S0 F AR AT S5 I 4 B G, Xt RIR T
BORMAAAEL] . 5 — I as R, WRYEH
BEA (MRS, FiH- @ik eE 5
NI e Z [ AFAEAR G ME[10] o Ak, fE5A—T0
WEFE[11]dr, Xtif R L% (i sh i 2%, 4T
. WETEMG . kg, BN IE B Y 28 AT
WL HIThEEEIBEME TR, 80%LA L A
YRIREA EPIRES BEAHRAAEZER.
SR, THRERUG T iEIRREEE) 2N, K
NENHEE R EYE AR, T H 2R ReA—
W SERIRAG RS BRI I RS R
B — RS R B ATHI 7. 7E 143 ZHEEHKE
FEAR, MG SRR 18P R RS R 2 2
JEAZ A N B 2 i (12] oAb, B2 RERT
Wi e, PAX sy APPSR R iR
& BE. flw, 5 EUUIRE M, AR
SEEW MR FEAGARRESSEHE, B
I ARFALE /N, BE PN AT A0 J2 52 Ja 0 (8] R
BRI B (AR T B 2 . FRATTEAR 38 Fric sk 1
ITHARMNBIERIEE, BT MERRS mT
Rl WEVIRS- QD A iRk ES+ G
o FEIEEHT, KW LERI KR E, AFEH(E .
WERAG R (GPRX) , RAAEE N
[13]. HIEERM, ZHILIRERG S WS 18

Vol.5 (2) 2024

DAl https://doi.org/10.17816/DD569418

Digital Diagnostics

YIRS 5 BE IS RA EENE: PRI
A7 A MU ) 4540 2 5 30U B TS v B I T
H&E. H—IH TSR 4%
T~ EYPRESEEM MERRES BEEhO s
5. WSS, TN HEZH R E . B
R B AR AR 5 THIATAE 22 57 [ 14] o

S ER, RS B al fein A B A& S d g
BAR ATV T G5 R R LR R AR LR A5
L] A AN S O S - = I e e (e Sei
AT EAVERESEIR UG R B G A 2, T H. 181 =
PHPERS A G HR USRI R S AR S IR PR 2R
Pz [a] o A BINESE, (ML, Research Center
of Neurology & T H:T-GEMIMEREILHR it eI LR
UG ARG X A R (181 R RS R PR Al
BDS) , AT 18 E RSN H15]. iZmR
HTXHE EPURES B A R I WA PR
o BB R R UG AR US4 T V57
PMESN HEYPIRERN HEEUURE B2
RACEZHE. ZEROAE 30 LEEHIHT Tl
W, BB E R REERRERME (Bl 82% Al
92%) , (HELAEIG RS HEE )32 s A, 7 B
AIEEME A T VA

H H

PP AR RIRREIS-RHRSUERDS ERAERK
FEAR BRI R RIRBESHIRE T, JEfE
PP RAE R oK A — 2

ORI 5%

i ady
ARTTOERNE . it BT
B
ZIPNR T

. BEEMRIRERN,
o ERSEE 18
- HEEHES D
o BE SRR E
o BEE AR AERE.
HEBRbRE: APAERE IR R 2R B E

B

KW FRAAEBEIERI'E  Research Center of
Neurology (HEHIEL) 47,

B FURARR

Wt 2 53 3R 5 2 A0 201 54F 25202 14F A 1] 3
1THI .
BT Tk

i B35 97F MAGNETOM  Verio 3T Al
MAGNETOM Prisma 3T WrEH4H1¢ (#E[FH Siemens
Healthineers &) bFibAT T 45 HMEAZ ML LR A

28 K;



https://doi.org/10.17816/DD569418

ORIGINAL STUDY ARTICLES

%. AT REEERH EREEFIRE T2 N
WG (EERHE, 4000 ZFp; [BIyER A, 118
=R, B, 5.0 =K [AIFE, 1.5 =K, FF
ZERFTE] - 2 b 02 Fb) RN =4EREE R A

(EERE - 1900 ZFP; [MIPENE - 2.5 =
e B - 1.0 2K, Bk - 1.0 2X; UK
- 176; FREEEIE] - 4 BF 18 ) RE TI
TR, DAL B B R .

A 180 RS- IR R EDS BRI
TG gE PR, PR T A WSS B FIRFAE: 5RIE
PR R R ST K. eI B
T/ B AR P D AR AR R A A R A
WA (D

b TR 8 e B R A . TR/ B i AR 1 DA
KRR, BB HIONAEE (1) BAFAE
(0) JH. ZTCRE R KIN ZJZ T 72 A8 LA
I A1/ 806 = SOUA %o} 1 48 /N B AN R AR o H R
AN T B BB AN TR SR . KA S5
B LLT R4 HHTIR S 0 - Bk, 1 - hF
Ak, 2 - BEAML.

Vol.5 (2) 2024

Digital Diagnostics

o OEFEY RV PRMERZ Evans $8ECH
0.31 & 0.74 (1), HEP K - Evans 1§
B 0.74 (2);

o BRI R REETER 0.2 JEKE 0.4 JHAKA
tﬁm#%<n,ﬂ@ia4ﬁxﬁwiﬁ
gk (2)

o WEFEE CUET . ERTRE M E
SR U N R (1) 5 T2
B G T2 &% E XY BEIRE s
B2 2RSSR e N B R FUEUR (2)

o BB AR A0 DAL AR g S A 1 R B OR T
fli: 0.4-0.2 JEKAFE (1D, /M 0.2
JEKARHE (2) .

FRYEXT T AL AR AT 45 5, THELH A 0 (i

AL B 11 (R 22 RS (R D,
FTA 5 FIRE AR % 2 8035t = AP 28 i 2
LR G 15 FERLK) £ T2 A TL InAEE
PRSIV, AR T EE IR “PmAR .

HEYPIRASD MEIURE  IRRTEA A2 KT
—ALX B RRERIS R BD =AEIR T SRR

1.

R PE R B MTDS B VPR : oo DL BEE I ;e LIS ME R BRRL 91
B: o—b-HR R bo AU s h—i - DA Th S35y O RE B - eRE-g T i B Evansti b,

€ R

NI
=RN=]

DXk @, GRS ¢ T e MULIBML: g MITIBM. Zidk: e~ 2Lt RELIIR F LA M 200 s b £

SRR A RO 5 BT ko

DAl https://doi.org/10.17816/DD569418



https://doi.org/10.17816/DD569418

ORIGINAL STUDY ARTICLES

Vol.5 (2) 2024

Digital Diagnostics

R L RIS -IREIZDS 10 MRBLR UG 25

- 1 BB LR RS BR
WA | WAR | BERK | BAEK
B 18 M2 G 0 1 - _
WRT/ LR Ak 0 1 - -
I 4 3 0 I - _
UEESN 0 - I 2
TEER S 0 - 1 2
4 5 0 - I 2
AR A A T 0 - | 9
CRYEAIT, A USRS “F#KE R Benjamini-Hochberg % M HURIZIE) .
RRIEITH (CRSR) M) AFMEADRAT 5 U M N T BEUEIRZ MK R, {61 1 Spearmandf 2

BRI

ST

AWFRILGN 60 HImKZW A 180 Rk
8 (31 & MWYPIRE, 29 &4 WERIRS) &
F (28 Atk 32 BB, FRRE 18 ¥&
67 HZIE) (PAIEEREY - 32 [24; 49] %) . AF
HEE T SRR

WHEEE

ORI A B E HRERNFERE. AR
W NSRS 5 3 St i T B R 7 S R A p LR A/ B
BRI R R e B M, PL 1964 5 (ff
IREIE T ) LI ET IREER S BEARAE .
MEFEZEDT 2014 4 11 A 19 HIEET
Research Center of Neurology MLF{EFHZE G
SftHE (TH% S 11/14) o ]

FRAH T

R AN TR REARRR, Z5RER 60
NEGRBRREM,. BEFEER (n=60) 1EHE
AR AT G IS AT, R AEZ 5 S
FiEHAT M. Kraskell-Wallis. Mann-Whitney
e CH SRR LB R F R =AEE 2 24,

R 2. ANOGHEMIE RS

BHRRE . TEEREEIE Al T R
SRR TEN . AT @S RERENER
P, ROCHHT HAUCTE bR C(HHZE A -dh 2k N i
D PAK R B AR S MR AR T — i

ffi HKrippendorf alpha ZRHPEAl #2880 2
FKERE—8E. A BRERIELT,
Gt KRG p<0. 05,

R Mgt g5 B AL (Me) A1 PY 437
B EE (Q25-Q75) Fw. FiFm e SPSS
Statistics 22 (IBM, USA) #1 Rstudio (Posit
PBC, USA) FEpHhitiT.

HrsR
BIRNER (25%)

etk B IR O RFE RSk E 2 DA F
72 NAATE. WL 1B RR BRG] E k
it (19 N MEEGIGGVE R R A w45
A5 SR MT H IR SR P R PR B AG L R B
AR EERE; 41 N .

® 2 T HEYIREHAM WERRES 4
BHEIND G 22 AE RS . YIRS AL B3t
BUVRA 41 CRS-R RAMIFMES AN 6 I
M 12.0 45

EYRES BGIR ER RS mERE
NEL 31 29 60
R, FRR 34 [24; 51] 32 [25; 45] 32 [24; 49]
Hal, 5/ % 15/16 17/12 28/32
Fii oG A5 99 R/ AE A MG 4/27% 15/14% 19/41
e, H 14 (2772) 12 (2756) 13 (2772)
e P VR s S R R 1% DS Yk Gk 5,5
CRS-R 6% 12, 0% 9

% p < 0.05; *k p < 0.005 (Mann—Whitney JiR)

DAl https://doi.org/10.17816/DD569418



https://doi.org/10.17816/DD569418

ORIGINAL STUDY ARTICLES

FERFRBRE

YRS AR E RS HEFER (2 -H4r
JEREL, P=0.982) . WFE (P=0.807) FltE5H] (&
SRR R RS, P=0.453) J7 1 LB B
Z= 5. FR, 500450 s, YR EA
AR B 455 P i 35345 A0 R AE GE it 2 B R A A (
KL, p=0.003) , M HMEIRE HF
i, AEGA% 1 DR 2 R B4 M TR 2R B B B =
(R, p=0.268) . MK =, 5 K215
B AR, JE A% T G 4545 58 1 i PR 3K TR B
&, CRS-R BRI %5 6.0 (5.0710.0)
A1 11,0 (8.0716.0) 4 (Mann-Whitney #nifEs
Benjamini-Hochberg ZHELEMRIHEE, P=0.001) .

A 18 B NSRS LR DS ER A
BTG, 3 ALERZ A Krippendorf a
REHERHER Z A—EERS: a =0.806 (95%
BEXEN  0.75770.849) . N T k=t dh—
LI585y, A1 Kraskell-Wallis dadEHEAT T4
M, @R RER 2 EAREZESS (p=0.363) , [
%%m&%T%:ﬁ%%mﬁﬁﬁﬁﬁ#ﬁ%%#
7] °

VP YRR A 1 R
E-HEILIRAUEDS P2 R R, KB &
Z EAEEESH IEAE R (Spearman 5%, 0.338
; p=0.008) . Spearman FHFEHTFREH, CRS-R Al
P2 BRI IREDS Vo [RFAE ST
BN FREZESAESE (p=-0.457, p<0.0001) (& 2
). £ CRS-R BERENE FHISE 2 MR T8
F TR R B TRIE M RS (0=-0.457) 5 Bf
MR I (9=0.349) ; =P 5K (0=-0.342) ; xi4
¥k (0=-0.442) ; ALIHE (p=-0.502) , 7EATA EH
T, P <0.001, CRS-REZRME Mk 5 PG g5t =
RSP AHLEMME GR3) .

20 -

CRS-R

25 50

Vol.5 (2) 2024

Digital Diagnostics

E B EIRES-IRSEDS 'R L, &
H2 WA EHENG ¥ ES. Bk, MRS
HEE) BHERIRES IR EUEDS PR
T EVURES HEHE (Mann—Whitney 5%, P
< 0.005) o XZFEARBHZEIAT ROC AR
SR, B HEYIRESR MEIRRES BEX I
KA A8 M = IR AS - R RZ DS PRIl FUE
N 5.5 4y, WERBUEN 68% FFREAN 64%
(AUC=0. 71, p=0.005; & 3) .

WARAFRBRE, KT i %ER. KRZEY%
RS, p<0.0001) ¥ 3k (p=0.001) FI
AL 958 SRR 7E A B4 T 5 A2 i 3 v B IS, 5 A0 34
(p=0.004) , THEEMHMEIRKA B IRES
BE, PRI RR AR E N E WL (p=0. 002) .

Wie
MR EELE R

BEth T TR R R (L 1 R R
RAEVEI G B L, JERX 4 18P R e
FRAF SO T B fER AR, TER T %
FLER S P RS M, ERM T % T B
00 R R (15 . BRI %R BT R
(R —FEE, S 7E T AR RS e A 7 P i
%%ﬁ%&ﬁ%%%%ﬁﬁ*ﬁ%@%%%ﬂ%

FELERS

TE R R, 18 P R e i SIS AR o 24 46y ) B
BEARTP IS BE R, S5 A ML, 184
BH PRS- WA HE B DS & 2 1 R R R S
BAR:  BURHERER RN 82% A1 92%, T
BRI FT U AR P o 68% A 64%.

75 10,0

DOC-MRIDS

2. CRS-R ®ERIFHE BHEERES-HIERREDS M5 (0=-0.457, p <0.0001) . 2L, HEPNIR

SH; B RO EPUIRESH.

DAl https://doi.org/10.17816/DD569418

196


https://doi.org/10.17816/DD569418

ORIGINAL STUDY ARTICLES Vol.5 (2) 2024

Digital Diagnostics

3.  CRS-RER&AMRG M8 M 2 IR -MIDS S R F AR Z F] (1 AH ¢ R4
GiitiRiR WrREThRE | BABETHRE | BIITHRE | BIHLAR b HeE
RIS T R 5
HEHRH (o) - 0.472%k - 0.382%% - (. 492% -0. 152 -0.315% - 0. 159
p 18 0. 000 0. 005 0. 000 0. 278 0. 022 0. 255
AXF-Fn /B e R A
MHRZRE (p) -0.288%  -0.212 - 0. 209 -0.091 -0.140 -0.137
p 1H 0. 035 0.124 0. 130 0.513 0.314 0.323
I A o R A
R RE (p) 0.289%  0.360%% 0. 355%xk 0. 229 0.164 0. 142
p 18 0. 032 0. 007 0. 008 0.093 0.232 0. 301
LEYHK
HRRE (p) -0.276% -0.318% - 0.379%x* - 0. 149 - 0. 309% - 0. 256
p 18 0.041 0.018 0. 004 0. 276 0. 022 0. 059
IneE AL
HEZRH (o) - 0.502%k —0.425%« - 0. 516%k - 0. 169 - 0. 341% -0.201
p 18 0. 000 0. 001 0. 000 0.218 0.011 0. 141
SNk
HRRE (o) - 0.405%% - 0.451%% - 0. 480%* - 0. 338% - 0. 396%x - 0. 250
p fH 0. 002 0. 001 0. 000 0.012 0. 003 0. 066
AN ES
MR RE (p) -0.165  -0.135 - 0. 049 -0.174 -0.001 -0. 141
p & 0. 229 0.324 0.722 0. 204 0. 996 0. 305
#p<0. 05;%#p<0. 005 (Spearmantfl>=4r4r)
ROC B%%
1,0
0,8+
0,6
&
™ 0,44
0,2+
o 00 02 04 06 08 10
1 - Rtk
3. XSRS RF R ROC #14. AUC=0.71; P=0.005,

DAl https://doi.org/10.17816/DD569418



https://doi.org/10.17816/DD569418

ORIGINAL STUDY ARTICLES

ARG T 1B R IR B AS R A 2 Rk (18
PERIRRE R Y 2-72 NHD o R
I, XESLERAIRIR S, 2 PLFE IR IR s ik b A
BRI . TREIMEE SR T EA R
SRHEE A RS A 3R mT SR A SR AT R .

AR, VA5 2 I R 15 Fe e &
FH VB, R TG AT AT AT RE (5 40 28 2 PLTEA
gE GUBAL I RAR R (AN IR . il N R 1
) o [FFEEZEME, AR HEFCRS-RE
AT Z RIS, DAIRIS B U A I R B0k
It H H X 18 R RS A AL 2 R
BTG (16, 17]. XFhJ7idn] DL dErhH
W mIR 18t B IR s SR8 T . A, 18
PR R RS- LR BEDS BB SRR S 18
PR RCR B RS B A PR 2R B 2 (8] 1) 22 S 1 - 1
LN AT REZR B T BT 5 IR A

HAREERNE, EYIRESHFEERIEIMIER
WS EE . K2R AHE BHRIREN S
S 5t AR A BT S TS B
XREFEESRIEN METRE RS, ik
e K B A BE s R G4 M5 AR R R EE R
HYPIRA YL, FEIE R0 R i NBE . TS 4L
X S ATRERC T M8 U RS - R IR A
DS VERIERE, ORGP AR B TR R
g WEBENANEERSH T mERIHE
WA L. DRI, Bk — D W 5 s A2 DR 4]
oM HEYPIRSEEN 1SRN RS- R AR
DS V4, 5 BTG AN AR Q5 T A i gk
A7 T KRR ) 25 5 41 A 1 £

MM R REEAS S 80 R R BSR4 %
DS VE4 2 8] ) 55 15 AH S M AT B S T TR A4
HIZh A2 . H AT A XX — [l AT VE 40
K I 5T

ZTEEN], 1B VE R RS - IRAEDS KR
BT HAT Y, ROATEAY 75 545 1) M i LR A
BREILREG SR (BEReA#ESHm 12 B
BERIEAT T1 BEEERIEFH)D , WX EedE v L
AR E R T 1.0 ki =i 2
TN =

R SR G AR & 1 — N DL n) 2 BB RE i
IR, XATRES A M2 IR RS - Rl R A
BDS VLR AR, UHEX WMERRES EE
ME . ATRE T B A 2 F R PO s 1 ™ &
FEPE, IXTRES 45 B RIBTE R, FFH s
BRE M. AN, MEMEILRERGN S,
DL o 4 B 1) 4G R SR D O R I s . otk
Gb, HARERERE, SRR RG R s R
CEAE 18 E RS- IR RIEDS i) %
B YRR B I BN T D) RERE ISR g, X
FERVRGRIE T IRl 7y AE H S 0w F
BATIBF TR T UK 181 SR RS B i
S H BB — MR R —.
— R I S mi et G4 5 A G A S BRI RS
BE e 3. Nk, BEFRR, IR
R0 5 A MU F A5 975 28 A T2 BE R I T

Vol.5 (2) 2024

DAl https://doi.org/10.17816/DD569418

Digital Diagnostics

X — AR ] SEAF TG [14] . £
A, K28 EPIRESEEEHAHER
WEIRARZE 45 R0 o i A2 1

CRS-R  ERMAANGIAL TS 18RI
FS-RALIRBUEDS o M H AN SR AR
BEMM, X R ERPT SIS 8
o 7 PRI P B (18] SRTT, ERARAN ki [X ] R
TE RN AP AR 2 e R Ak B TR HEVE A, 1EAY
SEH IR e B A L A E I R BEAT,
o 0 57 5 T2 4 ) R B DA B AN [ R i P9 285 Py 350 R 2 [1]
(PIAH ELAE R TR R 4Rt 2 L BRI [19] o X AT A
FAREIRAT BRI CRS—R & 2 ) BN S5k BSU I 1 e
AR R IR AR 2 TR ) i A, I b
R AR SER . AR, BT TR ARk P v R AR
PR B R B, oI i 45 A AN Th RE R L IR % 30 A5
() A8 R RS R IR R A T A sl 4 A oy
PrARA R e, USR8 R RS I 7T 5 T S T
HERE, HEGT BT R 19210487 T 18R
Rt £ 35 K 45 M R T REAFAE AT IR N A B T 1
A5, PARERE N TR REAE SR A BEAL 28 H 5
JTERIR RE[20].

G

Xt 18 kR IR RS B W A A AR AL AT 2T
B, A 18 MR ROR PRG-I R AR DS #E
AR SR R IR R B AT Bk, T
s M PERCORBERG ARSI IR AR 7, BAT 205
FRIRE S BRI AN S TR — Bk, TR IR R
SE e IR G i e 2 p A 45 R K #7805 1

ADDITIONAL INFORMATION

Funding source. This study was not supported by any external
sources of funding.

Competing interests. The authors declare that they have no
competing interests.

Authors’ contribution. All authors made a substantial contribution
to the conception of the work, acquisition, analysis, interpretation
of data for the work, drafting and revising the work, final approval
of the version to be published and agree to be accountable for all
aspects of the work.

The greatest contribution is distributed as follows: AN. Sergeeva —
review of publications on the topic of the article, processing of MR
data, analysis of the obtained results, writing the manuscript text;
S.N. Morozova — review of publications on the topic of the article,
pracessing of MRI data, writing the manuscript text; D.V. Sergeev —
methodology, scientific advice, review of publications on the
topic of the article, reviewing and editing of the manuscript text;
E.Il. Kremneva — methodology, MRI data collection and processing;
AA. Zimin — statistical analysis of data, preparation of figures
and tables; L.A. Legostaeva, E.G. Yazeva — methodology, collection
and processing of clinical data; N.A. Suponeva, M.V. Krotenkova,
M.A. Piradov — scientific consultation, project conception and
administration, manuscript review.

198


https://doi.org/10.17816/DD569418

199

ORIGINAL STUDY ARTICLES

REFERENCES

1. Koch C, Massimini M, Boly M, Tononi G. Neural correlates
of consciousness: progress and problems. Nat Rev Neurosci.
2016;17(5):307-321. doi: 10.1038/nrn.2016.22

2. Monti MM, Laureys S, Owen AM. The vegetative state. BMJ.
2010;341:376-385. doi: 10.1136/bmj.c3765

3. Giacino JT, Ashwal S, Childs N, et al. The minimally conscious
state: Definition and diagnostic criteria. Neurology. 2002;58(3):349-
353. doi: 10.1212/wnl.58.3.349

4. Belkin AA, Aleksandrava EV, Akhutina TV, et al. Chronic Disorders
of Consciousness: guidelines of the All-Russian public organization
“Federation of Anesthesiologists and Reanimatologists”. Annals of
critical care. 2023;(3):7-42. doi: 10.21320/1818-474X-2023-3-7-42
5. Giacino JT. The vegetative and minimally conscious states:
Consensus-based criteria for establishing diagnosis and prognosis.
Neurorehabilitation. 2004;19(4):293-298. doi: 10.3233/NRE-2004-19405
6. Seel RT, Sherer M, et al. Assessment scales for disorders of
consciousness: evidence-based recommendations for clinical
practice and research. Arch Phys Med Rehabil. 2010;91(12):1795—
1813. doi: 10.1016/j.apmr.2010.07.218

7. Schnakers C, Vanhaudenhuyse A, Giacino J, et al. Diagnostic
accuracy of the vegetative and minimally conscious state: Clinical
consensus versus standardized neurobehavioral assessment. BMC
Neurol 2009;(9):35-40. doi: 10.1186/1471-2377-9-35

8. Stender J, Gosseries O, Bruno M, et al. Diagnostic precision
of PET imaging and functional MRI in disorders of consciousness:
A clinical validation study. Lancet. 2014;384(9942):514-522.
doi: 10.1016/S0140-6736(14)60042-8

9. Monti M, Vanhaudenhuyse A, Coleman M, et al. Willful modulation
of brain activity in disorders of consciousness. N. Engl. J. Med.
2010;362(7):579-589. doi: 10.1056/NEJM0a0905370

10. Crone J, Bio B, Vespa P, et. al. Restoration of thalamo-cortical
connectivity after brain injury: Recovery of consciousness, complex
behaviar, or passage of time. J. Neurosci. Res. 2018;96(4):671-687.
doi: 10.1002/jnr.24115

11. Demertzi A, Antonopoulos G, Heine L, et al. Intrinsic
functional connectivity differentiates minimally conscious
from unresponsive patients. Brain. 2015;138(9):2619-2631.
doi: 10.1093/brain/awv169

CMUCOK JIUTEPATYPbI

1. Koch C., Massimini M., Boly M., Tononi G. Neural correlates of
consciousness: progress and problems // Nat Rev Neurosci. 2016.
Vol. 17, N 5. P. 307-321. doi: 10.1038/nrn.2016.22

2. Monti MM, Laureys S., Owen AM. The vegetative state // BMJ.
2010. Vol. 341. P. 376-385. doi: 10.1136/bmj.c3765

3. Giacino J.T, Ashwal S,, Childs N, et al. The minimally conscious
state: Definition and diagnostic criteria // Neurology. 2002. Vol. 58,
N 3. P. 349-353. doi: 10.1212/wnl.58.3.349

4. benkvn AA., Anexcangposa E.B., AxytmHa T.B., n gp. Xpo-
HWYECKME HapYLUEHWS! CO3HAHUA: KIMHUYECKWME pPeKOMeH[Aa-
umm  06LepoccuiAcKon  obLecTBeHHOW opraHusaumn  «De-

Vol.5 (2) 2024

DAl https://doi.org/10.17816/DD569418

Digital Diagnostics

12. Lutkenhoff E, Chiang J, Tshibanda L, et al. Thalamic and
extrathalamic mechanisms of consciousness after severe brain
injury. Ann. Neurol. 2015;78(1):68-76. doi: 10.1002/ana.24423
13. Guldenmund P, Soddu A, Baquero K, et al. Structural brain
injury in patients with disorders of consciousness: A voxel-
based morphometry study. Brain Inj. 2016;30(3):343-352.
doi: 10.3109/02699052.2015.1118765

14. Annen J, Frasso G, Crone J, et al. Regional brain volumetry
and brain function in severely brain-injured patients. Ann. Neurol.
2018,83(4):842-853. doi: 10.1002/ana.25214

15. Morozova SN, Kremneva El, Sergeev DV, et al. Conventional
Structural Magnetic Resonance Imaging in Differentiating Chronic
Disorders of Consciousness. Brain Sci. 2018;8(8):144—155.
doi: 10.3390/brainsci8080144

16. Legostaeva LA, Machalova EG, Suponeva NA, et al. Difficulties
in evaluation of chronic disorders of consciousness: approaches
to clinical assessment and instrumental studies. Russian Journal
of Anesthesiology and Reanimatology. 2017;62(6):449—456.
EDN: YPLNJY doi: 10.18821/0201-7563-2017-62-6-449-456

17. Solovyeva PI, Sinkin MV, Talypov AE, et al. Clinical assessment
of patients with chronic disorders of consciousness by different
medical specialists. Annals of Clinical and Experimental Neurology.
2022;16(2):44—49. doi: 10.54101/ACEN.2022.2.5

18. Medina JP, Nigri A, Stanziano M, et al. Resting-State fMRI
in Chronic Patients with Disorders of Consciousness: The Role
of Lower-Order Networks for Clinical Assessment. Brain Sci.
2022;12(3):355—374. doi: 10.3390/brainsci12030355

19. Rohaut B, Doyle KW, Reynolds AS, et al. Deep structural
brain lesions associated with consciousness impairment
early after hemorrhagic stroke. Sci Rep. 2019;9(1):4174.
doi: 10.1038/s41598-019-41042-2

20. Alnagger N, Cardone P, Martial C, et al. The current and
future contribution of neuroimaging to the understanding of
disorders of consciousness. Presse Med. 2023;52(2):104163.
doi: 10.1016/j.lpm.2022.104163

21. Bakulin IS, Kremneva El, Kuznetsov AV, et al. Chronic disorders
of consciousness. Piradov MA, editor. Moscow: Hot line — Telecom;
2020.

[lepauya  aHecTesnosoroB M peaHuMaTonoroB» // BecTHWK
MHTeHCKBHOWM Tepanum umenn AW, CantaHosa. 2023. N@ 3. C. 7-42.
doi: 10.21320/1818-474X-2023-3-7-42

5. Giacino J.T. The vegetative and minimally conscious states:
Consensus-based criteria for establishing diagnosis and
prognosis // Neurorehabilitation. 2004. Vol. 19, N 4. P. 293-298.
doi: 10.3233/NRE-2004-19405

6. Seel RT, Sherer M, et al. Assessment scales for disorders
of consciousness: evidence-based recommendations for clinical
practice and research // Arch Phys Med Rehabil. 2010. Vol. 91, N 12.
P. 1795-1813. doi: 10.1016/j.apmr.2010.07.218



https://doi.org/10.17816/DD569418
https://doi.org/10.1038/nrn.2016.22
https://doi.org/10.1136/bmj.c3765
https://doi.org/10.1212/wnl.58.3.349
https://doi.org/10.21320/1818-474X-2023-3-7-42
https://doi.org/10.3233/NRE-2004-19405
https://doi.org/10.1016/j.apmr.2010.07.218
https://doi.org/10.1186/1471-2377-9-35
https://doi.org/10.1016/S0140-6736(14)60042-8
https://doi.org/10.1056/NEJMoa0905370
https://doi.org/10.1002/jnr.24115
https://doi.org/10.1093/brain/awv169
https://doi.org/10.1002/ana.24423
https://doi.org/10.3109/02699052.2015.1118765
https://doi.org/10.1002/ana.25214
https://doi.org/10.3390/brainsci8080144
https://elibrary.ru/yplnjy
https://doi.org/10.18821/0201-7563-2017-62-6-449-456
https://doi.org/10.54101/ACEN.2022.2.5
https://doi.org/10.3390/brainsci12030355
https://doi.org/10.1038/s41598-019-41042-2
https://doi.org/10.1016/j.lpm.2022.104163
https://doi.org/10.1038/nrn.2016.22
https://doi.org/10.1136/bmj.c3765
https://doi.org/10.1212/wnl.58.3.349
https://doi.org/10.21320/1818-474X-2023-3-7-42
https://doi.org/10.3233/NRE-2004-19405
https://doi.org/10.1016/j.apmr.2010.07.218

ORIGINAL STUDY ARTICLES

7. Schnakers C., Vanhaudenhuyse A., Giacino J., et al. Diagnostic
accuracy of the vegetative and minimally conscious state: Clinical
consensus versus standardized neurobehavioral assessment // BMC
Neurol. 2009. N 9. P. 35-40. doi: 10.1186/1471-2377-9-35

8. Stender J., Gosseries 0., Bruno M., et al. Diagnostic precision
of PET imaging and functional MRI in disorders of consciousness:
A clinical validation study // Lancet. 2014. Vol. 384, N 9942. P. 514—
522. doi: 10.1016/S0140-6736(14)60042-8

9. Monti M., Vanhaudenhuyse A., Coleman M., et. al. Willful
modulation of brain activity in disorders of consciousness // N. Engl.
J. Med. 2010. Vol. 362, N 7. P. 579-589. doi: 10.1056/NEJM0al0905370
10. Crone J,, Bio B., Vespa P., et. al. Restoration of thalamo-cortical
connectivity after brain injury: Recovery of consciousness, complex
behavior, or passage of time // J. Neurosci. Res. 2018. Vol. 96, N 4.
P. 671-687. doi: 10.1002/jnr.24115

11. Demertzi A., Antonopoulos G., Heine L., et al. Intrinsic
functional connectivity differentiates minimally conscious from
unresponsive patients // Brain. 2015. Vol. 138, N 9. P. 2619-2631.
doi: 10.1093/brain/awv169

12. Lutkenhoff E., Chiang J., Tshibanda L., et al. Thalamic and
extrathalamic mechanisms of consciousness after severe
brain injury // Ann. Neurol. 2015. Vol. 78, N 1. P. 68-76.
doi: 10.1002/ana.24423

13. Guldenmund P., Soddu A., Baguero K., et al. Structural brain
injury in patients with disorders of consciousness: A voxel-based
morphometry study // Brain Inj. 2016. Vol. 30, N 3. P. 343-352.
doi: 10.3109/02699052.2015.1118765

14. Annen J., Frasso G., Crone J., et al. Regional brain volumetry and
brain function in severely brain-injured patients // Ann. Neurol. 2018.
Vol. 83, N 4. P. 842-853. doi: 10.1002/ana.25214

AUTHORS’ INFO

* Anastasia N. Sergeeva, MD, Cand. Sci. (Medicine);

address: 80 Volokolamskoe highway, 125635, Moscow, Russia;
ORCID: 0000-0002-2481-4565;

eLibrary SPIN: 6761-8250;

e-mail: sergeeva@neurology.ru

Sofya N. Morozova, MD, Cand. Sci. (Medicine);

ORCID: 0000-0002-9093-344X;

eLibrary SPIN: 2434-7827;

e-mail: kulikovasn@gmail.com

Dmitrii V. Sergeev, MD, Cand. Sci. (Medicine);
ORCID: 0000-0002-9130-1292;

eLibrary SPIN: 8282-3920;

e-mail: dmsergeev@yandex.ru

Elena I. Kremneva, MD, Cand. Sci. (Medicine);
ORCID: 0000-0001-9396-6063;

eLibrary SPIN: 8799-8092;

e-mail: moomin10j@mail.ru

Alexey A. Zimin;

ORCID: 0000-0002-9226-2870;

eLibrary SPIN: 9525-1805;

e-mail: Leha-zimin@inbox.ru

* Corresponding author / ABTop, 0TBETCTBEHHBIN 3a NEPenmcKy

Vol.5 (2) 2024

DAl https://doi.org/10.17816/DD569418

Digital Diagnostics
200
15. Morozova S.N., Kremneva E.l, Sergeev D.V., et al. Conventional
Structural Magnetic Resonance Imaging in Differentiating Chronic
Disorders of Consciousness // Brain Sci. 2018. Vol. 8, N 8. P. 144~
155. doi: 10.3390/brainsci8080144
16. JlerocTaesa J1.A., Moyanosa E.I, CynoHeea H.A., n gp. Cnox-
HOCTW KJIMHUYECKON AMarHOCTVKM XPOHWYECKUX HapyLUeHWA co-
3HaHUS WM PEKOMEHAALMN MO KIMHUKO-UHCTPYMEHTaNbHON OLeH-
Ke MalMeHTOB mocrne WX Bbixofda M3 KoMbl // AHectesuonorus
n peanmmartonorus. 2017. T. 62, N° 6. C. 449-456. EDN: YPLNJY
doi: 10.18821/0201-7563-2017-62-6-449-456
17. ConosbeBa [1.M., CviknH M.B., Tanbinos A.3., n ap. Knuum-
YecKas OLEHKa NaLMEHTOB C XPOHWYECKUM HapyLUEHWeM CO3Ha-
HWSI Bpa4aMm pasHblX CrieuyanbHocTer // AHHambI KIMHUYECKOM
1 3KcnepuMeHTanbHon Hesponorun. 2022, T. 16, N° 2. C. 44-49.
doi: 10.54101/ACEN.2022.2.5
18. Medina J.P., Nigri A, Stanziano M., et al. Resting-State fMRI
in Chronic Patients with Disorders of Consciousness: The Role of
Lower-Order Networks for Clinical Assessment // Brain Sci. 2022.
Vol. 12, N 3. P. 355-374. doi: 10.3390/brainsci12030355
19. Rohaut B., Doyle KW., Reynolds ASS., et al. Deep structural
brain lesions associated with consciousness impairment early
after hemorrhagic stroke // Sci Rep. 2019. Vol. 9, N 1. P. 4174.
doi: 10.1038/s41598-019-41042-2
20. Alnagger N., Cardone P., Martial C., et al. The current and future
contribution of neuroimaging to the understanding of disorders
of consciousness // Presse Med. 2023. Vol. 52, N 2. P. 104163.
doi: 10.1016/j.lpm.2022.104163
21. bakynuH U.C., KpemHesa E.N., Ky3Heuos A.B., u ap. XpoHude-
CKWe HapyLllueHus co3HaHua / nog pead. M.A. Mupaposa. Mockea :
[opsdast nnHms-Tenexom, 2020.

Ob ABTOPAX

* CepreeBa AHactacusa HukonaeBHa, KaHg. Mefl. HayK;
agpec: Poccus, r. Mocksa, 125637, Bonokonamckoe Lwocce, 80;
ORCID: 0000-0002-2481-4565;

eLibrary SPIN: 6761-8250;

e-mail: sergeeva@neurology.ru

Mopo3oBa Codbs HukonaesHa, KaHf. Me[. Hayk;
ORCID: 0000-0002-9093-344X:

eLibrary SPIN: 2434-7827;

e-mail: kulikovasn@gmail.com

Ceprees [IMutpuit BnagumMmpoBuy, KaHa. Me[. Hayk;
ORCID: 0000-0002-9130-1292;

eLibrary SPIN: 8282-3920;

e-mail: dmsergeev@yandex.ru

KpemHeBa Enena WUropeBHa, kaHa. Mef. HayK;
ORCID: 0000-0001-9396-6063;

eLibrary SPIN: 8799-8092;

e-mail: moomin10j@mail.ru

3uMuH Anekceit AnekceeBuy;

ORCID: 0000-0002-9226-2870;

eLibrary SPIN: 9525-1805;

e-mail: Leha-zimin@inbox.ru



https://doi.org/10.17816/DD569418
https://doi.org/10.1186/1471-2377-9-35
https://doi.org/10.1016/S0140-6736(14)60042-8
https://doi.org/10.1056/NEJMoa0905370
https://doi.org/10.1002/jnr.24115
https://doi.org/10.1093/brain/awv169
https://doi.org/10.1002/ana.24423
https://doi.org/10.3109/02699052.2015.1118765
https://doi.org/10.1002/ana.25214
https://doi.org/10.3390/brainsci8080144
https://elibrary.ru/yplnjy
https://doi.org/10.18821/0201-7563-2017-62-6-449-456
https://doi.org/10.54101/ACEN.2022.2.5
https://doi.org/10.3390/brainsci12030355
https://doi.org/10.1038/s41598-019-41042-2
https://doi.org/10.1016/j.lpm.2022.104163
https://orcid.org/0000-0002-2481-4565
https://www.elibrary.ru/author_profile.asp?spin=6761-8250
mailto:sergeeva@neurology.ru
https://orcid.org/0000-0002-9093-344X
https://www.elibrary.ru/author_profile.asp?spin=2434-7827
mailto:kulikovasn@gmail.com
https://orcid.org/0000-0002-9130-1292
https://www.elibrary.ru/author_profile.asp?spin=8282-3920
mailto:dmsergeev@yandex.ru
https://orcid.org/0000-0001-9396-6063
https://www.elibrary.ru/author_profile.asp?spin=8799-8092
mailto:moomin10j@mail.ru
https://orcid.org/0000-0002-9226-2870
https://www.elibrary.ru/author_profile.asp?spin=9525-1805
mailto:Leha-zimin@inbox.ru
https://orcid.org/0000-0002-2481-4565
https://www.elibrary.ru/author_profile.asp?spin=6761-8250
mailto:sergeeva@neurology.ru
https://orcid.org/0000-0002-9093-344X
https://www.elibrary.ru/author_profile.asp?spin=2434-7827
mailto:kulikovasn@gmail.com
https://orcid.org/0000-0002-9130-1292
https://www.elibrary.ru/author_profile.asp?spin=8282-3920
mailto:dmsergeev@yandex.ru
https://orcid.org/0000-0001-9396-6063
https://www.elibrary.ru/author_profile.asp?spin=8799-8092
mailto:moomin10j@mail.ru
https://orcid.org/0000-0002-9226-2870
https://www.elibrary.ru/author_profile.asp?spin=9525-1805
mailto:Leha-zimin@inbox.ru

201

ORIGINAL STUDY ARTICLES

Lyudmila A. Legostaeva, MD, Cand. Sci. (Medicine);
ORCID: 0000-0001-7778-6687;

eLibrary SPIN: 9183-6248;

e-mail: milalegostaeva@gmail.com

Elizaveta G. lazeva, MD, Cand. Sci. (Medicine);
ORCID: 0000-0003-0382-7719;

eLibrary SPIN: 4895-3900;

e-mail: lizaveta.mochalova@gmail.com

Yulia V. Ryabinkina, MD, Dr. Sci. (Medicine);
ORCID: 0000-0001-8576-9983;

eLibrary SPIN: 5044-2701;

e-mail: ryabinkinal1@mail.ru

Marina V. Krotenkova, MD, Dr. Sci. (Medicine);
ORCID: 0000-0003-3820-4554;

eLibrary SPIN: 9663-8828;

e-mail: krotenkova_mrt@mail.ru

Natalya A. Suponeva, MD, Dr. Sci. (Medicine), corresponding
member of the Russian Academy of Sciences, Professor;
ORCID: 0000-0003-3956-6362;

eLibrary SPIN: 3223-6006;

e-mail: nasu2709@mail.ru

Michael A. Piradov, MD, Dr. Sci. (Medicine), academician member
of the Russian Academy of Sciences, Professor;

ORCID: 0000-0002-6338-0392;

eLibrary SPIN: 2860-1689;

e-mail: mpi711@gmail.com

Vol.5 (2) 2024

DAl https://doi.org/10.17816/DD569418

Digital Diagnostics

JleroctaeBa JliogMuna AnekcaHApOBHa, KaH[. Mefl. HayK;
ORCID: 0000-0001-7778-6687;

eLibrary SPIN: 9183-6248;

e-mail: milalegostaeva@gmail.com

AseBa Enu3aBeta puropbeBHa, KaHa. Mef. HayK;
ORCID: 0000-0003-0382-7719;

eLibrary SPIN: 4895-3900;

e-mail: lizaveta.mochalova@gmail.com

PabunkuHa lOnus BanepbeBHa, 1-p Mefl. HayK;
ORCID: 0000-0001-8576-9983;

eLibrary SPIN: 5044-2701;

e-mail: ryabinkinal1@mail.ru

KpoteHkoBa MapuHa BuKTopoBHa, f-p Mef. Hayk;
ORCID: 0000-0003-3820-4554;

eLibrary SPIN: 9663-8828;

e-mail: krotenkova_mrt@mail.ru

CynoHeBa Hatanbs AnekcanapoBHa, 4-p Me[l. HayK, YieH-
KoppecnoHaeHT PAH, npodeccop;

ORCID: 0000-0003-3956-6362;

eLibrary SPIN: 3223-6006;

e-mail: nasu2709@mail.ru

Mupapos Muxaun AnekcaHapoBuu, [-p Mefl. HayK, aKageMuK
PAH, npodeccop;

ORCID: 0000-0002-6338-0392;

eLibrary SPIN: 2860-1689;

e-mail: mpi711@gmail.com



https://doi.org/10.17816/DD569418
https://orcid.org/0000-0001-7778-6687
https://www.elibrary.ru/author_profile.asp?spin=9183-6248
mailto:milalegostaeva@gmail.com
https://orcid.org/0000-0003-0382-7719
https://www.elibrary.ru/author_profile.asp?spin=4895-3900
mailto:lizaveta.mochalova@gmail.com
https://orcid.org/0000-0001-8576-9983
https://www.elibrary.ru/author_profile.asp?spin=5044-2701
mailto:ryabinkina11@mail.ru
https://orcid.org/0000-0003-3820-4554
https://www.elibrary.ru/author_profile.asp?spin=9663-8828
mailto:krotenkova_mrt@mail.ru
https://orcid.org/0000-0003-3956-6362
https://www.elibrary.ru/author_profile.asp?spin=3223-6006
mailto:nasu2709@mail.ru
https://orcid.org/0000-0002-6338-0392
https://www.elibrary.ru/author_profile.asp?spin=2860-1689
mailto:mpi711@gmail.com
https://orcid.org/0000-0001-7778-6687
https://www.elibrary.ru/author_profile.asp?spin=9183-6248
mailto:milalegostaeva@gmail.com
https://orcid.org/0000-0003-0382-7719
https://www.elibrary.ru/author_profile.asp?spin=4895-3900
mailto:lizaveta.mochalova@gmail.com
https://orcid.org/0000-0001-8576-9983
https://www.elibrary.ru/author_profile.asp?spin=5044-2701
mailto:ryabinkina11@mail.ru
https://orcid.org/0000-0003-3820-4554
https://www.elibrary.ru/author_profile.asp?spin=9663-8828
mailto:krotenkova_mrt@mail.ru
https://orcid.org/0000-0003-3956-6362
https://www.elibrary.ru/author_profile.asp?spin=3223-6006
mailto:nasu2709@mail.ru
https://orcid.org/0000-0002-6338-0392
https://www.elibrary.ru/author_profile.asp?spin=2860-1689
mailto:mpi711@gmail.com

ORIGINAL STUDY ARTICLES Vol. 5 (2) 2024 Digital Diagnostics 203

DOI: https://doi.org/10.17816/DD568897

Remote monitoring of patients with chronic heart
failure: A prospective randomized study
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ABSTRACT

BACKGROUND: Chronic heart failure is one of the key problems of the Russian domestic healthcare system. E-health can be
used to improve medical care quality and reduce the of hospitalizations and mortality.

AIM: To examine the effect of telemedicine monitoring on mortality, frequency of hospitalizations, and clinical and functional
states of patients with chronic heart failure.

MATERIALS AND METHODS: A prospective, controlled, randomized study was conducted in the Central City Hospital No. 20 in
Ekaterinburg (Russia), covering the period from December 2020 to December 2022. Patients with a confirmed diagnosis of
chronic heart failure were randomized using the envelope method into three groups: group 1, a telephone control group (n=58);
group 2, a remote control group using a Russian medical platform Medsenger (n=52); and group 3, the standard control group
(n=103). All patients were examined, including NT-proBNP measurement and echocardiography on the first day of the study
and at 3, 6, and 12 months. The occurrence of primary and secondary outcomes was evaluated at these reference points.
Statal4 and jamovi software were used for statistical processing.

RESULTS: The study involved 213 participants, and all three groups were comparable in terms of basic demographic and clinical
characteristics. The advantage of remote control (groups 1 and 2) over face-to-face observation in reducing cardiovascular
mortality was observed after 3 (odds ratio 2.73, 95% confidence interval 1.1-7.39; p=0.042) and 12 (odds ratio 2.1, 95%
confidence interval 1.1-3.7; p=0.027) months and that in reducing the occurrence of the combined primary endpoint (odds
ratio 2.1, 95% confidence interval 1.1-5.6; p=0.015) after 12 months. The use of the Medsenger platform also demonstrated
an advantage over face-to-face observation in the development of the combined secondary endpoint (odds ratio 1.39, 95%
confidence interval 0.19-0.81; p=0.011) after 3 months and over telephone control by a nurse after 12 months in reducing
cardiovascular mortality (odds ratio 0.177, 95% confidence interval 0.06—0.487; p=0.021) and development of the combined
secondary endpoint (odds ratio 0.427, 95% confidence interval 0.189-0.964; p=0.041). When using the Medsenger platform, the
ejection fraction increased from 47% initially to 55% after 12 months (p=0.004). The NT-proBNP level decreased from 817 to
582 pg/mL (p <0.001) after 3 months and then to 233 pg/mL after 12 months (p <0.001).

CONCLUSION: Remote monitoring protocols can be a good alternative to the traditional face-to-face monitoring of patients
with chronic heart failure, which may improve clinical and functional health indicators.

Keywords: chronic heart failure; remote control; telemedicine monitoring.
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TeneMe AULUHCKUA MOHUTOPUHI NALUEHTOB
C XpPOHUYECKON CepAeYHOU Hef0CTaTOYHOCTbIO:
NnpocneKTMBHOE paHAOMU3UPOBAHHOE MCC/ieA0BaHUe
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A.H. KopobeitHukosa“, A.H. Beikos®, 0.I'. CMonexckas'

! YpanbCkuii rocynapcTBeHHbIA MeMUMHCKNIA yHuBepcuTeT, Exatepunbypr, Poccus;

2 HayuHO-NPaKTUYECKUI KIMHUYECKMIA LIEHTP AMarHOCTUKM 1 TeNleMeIMLMHCKUX TexHonormii, Mockea, Poccus;
3000 «AnMar», Mocksa, Poccus;

“ LienTp Kapavonorvm u Hesponorun, Kupos, Poccus;

5 CBepanoBckas obnacTHas KimHudeckas 6onbHuua No1, Exatepunbypr, Poccus

AHHOTALIUA

060cHoBaHuWe. XpoHWUYECKas cepAeyHas HeloCTaTOMHOCTb — OfiHa U3 KITOYeBbIX Npob/IEM 0TEYECTBEHHOW CMCTEMbI 3[4 paBoOXpa-
HeHus. [N NOBbILLEHNS KAYeCTBa OKa3aHWsA MEAMLMHCKONA NMOMOLLUM W CHUMEHMS YacTOTbl FOCIMTANM3aLmMin U CMEPTHOCTU MoryT
MCMONb30BaTbCA BO3MOXHOCTM 3M1EKTPOHHOO 3/ipaBOOXPaHEHNS.

Lenb — u3yunTb BAMSIHWE TeNeMeULMHCKOr0 MOHUTOPUHIA Ha CMEPTHOCTb, KOIMYECTBO MOBTOPHBIX FOCTIUTANM3aLMA U KIMHUKO-
(bYHKUMOHaNbHBIN CTaTyC NaLMEHTOB C XPOHMYECKO CepLe4YHON HeA0CTaTOYHOCTHO.

Matepuanbl u MeTogbl. [poCMeKTUBHOE, KOHTPOMPYEMOe, paHAOMU3NPOBaHHOE UCCNef0BaHWe NPOXOAMNo Ha base LieHTpanb-
Hol ropoackoi 6onbhuubl N2 20 (r. Exatepunbypr) ¢ aekabps 2020 roga no pekabpb 2022 roga. lMaumeHTbl ¢ NOATBEPKAEHHBIM
[MarHo30M XpOHUYECKOW CepAieyHOI Hel0CTaTOMHOCTY BbiNk paHLOMM3MPOBaHbI METOLOM KOHBEPTOB Ha 3 rpynnbl: 1-a rpynna —
rpynna TenedoHHoro aucnaHcepHoro Habmogerus (n=58), 2-a rpynna — rpynna aucnaHcepHoro HabmoaeHNs Ha POCCUNACKOI Me-
InumHckoi nnatdopMe Medsenger (n=52), 3-a rpynna — rpynna cTaHAapTHOrO 04HOr0 Hab/loAeHNS Y KapAaMonora NOSIMKIMHUKK
(n=103). BceM naumeHTaM npoBOAMNICS OCMOTP, UccnefoBaHue KoHueHTpauuu NT-proBNP u axokapavorpadms npu BKIOYEHUM
B UCCNE0BaHWE M BO BPEMEHHBIX NpoMexyTKax 3, 6 u 12 MecsileB. B pedepeHCHbIX TOUKaX OLEHUBAN0Ch HaCTyNyIeHUe NepBUYHON
1 BTOPMYHOM KOHEYHbIX Touek. CTatucTuyeckas obpaboTka bbina BbiNosHEHa C UCMO/b30BaHWeM mporpamm Stata 14 v jamovi.
Pesynbtatbl. B uccnegoBanum npuHsnm ydactve 213 yenoBek, Bce 3 rpynnbl 6biav conoctaBuMel Mexay coboii No 0CHOBHBIM fe-
MOrpaMyecKMM 1 KIIMHUYECKUM XapaKTepPUCTUKaM. bbino BbISBNEHO NPEUMYLLECTBO AMCTaHLMOHHOTO (rpynnbl 11 2) nepes 0YHbIM
(rpynna 3) HabmnioeHMEM N0 CHUKEHUIO CEPLLEYHO-COCYAMCTON CMePTHOCTU Yepe3 3 Mecsla (oTHoleHMe waHcoB 2,73, 95% po-
BepuTenbHbIM uHTepBan 1,1-7,39: p=0,042) n yepe3 12 mMecsues (oTHowweHue waHcos 2,1, 95% aoseputensHbid uitepsan 1,1-3,7;
p=0,027), a TakKe noKasaTesno KOMOMHUPOBAHHOI NEPBMYHON KOHEYHOW TOUKK Yepe3 12 MecsueB (oTHoLeHWe LwaHcoB 2,1, 95%
nosepuTenbHbii uHTepean 1,1-5,6; p=0,015).

Wcnonb3oBaHue nnatpopmsl Medsenger obnafaet npenMyLLECTBOM Mepef O4HbIM HabMoeHMEM B pasBUTUM COBLITUIA KOMOU-
HWUPOBaHHOW BTOPUYHOI TOYKW Yepe3 3 Mecsua (oTHoweHue wakcoB 1,39, 95% pnoeeputenbHblii uHTepsan 0,19-0,81; p=0,011);
nepes NpoBEAEHUEM CTPYKTYpPUPOBAHHOTO Tened)OHHOro onpoca MeaMLMHCKOI cecTpoi Yepes 12 MecsueB HabnwaeHus no no-
KasaTesllo CepAeYHO-COCYAMCTON cMepTHOCTU (0THoweHue waHcoB 0,177, 95% poseputenshbiit uutepean 0,06-0,487; p=0,021)
1 N0 pasBUTUIO CODLITUIA KOMOMHMPOBAHHON BTOPUYHOM KOHEYHOM TOYKM (0THOLWeHMe waHcoB 0,427, 95% [oBepuUTENbHLIN UHTEp-
Ban 0,189-0,964; p=0,041).

Mpyu ucnonb3oBaHuM nnatdopmel Medsenger gpaKums BbIBpoca NEBOro enyAo4Ka Bbipocna ¢ 47% ucxoaHo ao 55% vepes 12 Me-
csiueB (p=0,004). KoHueHTpaums NT-proBNP cHusunack ¢ 817 nr/mn go 582 nr/mn (p <0,001) uepes 3 mecsua, 1 go 233 nr/mn —
yepes 12 mecsues (p <0,001).

3akuitoyeHue. Pa3paboTka NPOTOKONOB AMCTAHUMOHHOMO HAbMOAEHNS MOKET CTaTb XOPOLLE anbTepHaTUBON TPAAULIMOHHOMY 0Y4-
HOMY Hab/lloAeHMI0 NALMEHTOB C XPOHUYECKOW CepAeyHOi HeA0CTaTOYHOCTLIO, MPUBOLS K YAYULIEHUIO KITMHUYECKUX N (yHKLMO-
HanbHbIX NOKa3aTesen 340P0BbS.
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MOHUTOPWHT.
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3. LEAHAMIGEARFN DG 22
i %nissiﬁ %nfszﬁﬁ %ﬁo’f)ﬁ P
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s, B 67 (58; 72.8) 69.5 (61.8; 79) 69 (62; 74) 0. 159
B, ke/m2 32.38+5.92 28. 71+5. 46 32.0946. 43 0. 236
SBP, mm Hg. 129+22.9 132+16. 3 133+17.5 0. 305
DBP, mm Hg. 73 (70; 90) 80 (71; 90) 80 (70; 90) 0. 206
HR, bpm 80.1+12.3 79.1+14.8 79.1+15.0 0.79
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Mitral valve calcinosis as an important finding during
heart examination

Daria A. Filatova, Elena A. Mershina, Maria L. Plotnikova, Mariya V. Lisitskaya,
Valentin E. Sinitsyn

Lomonosov Moscow State University, Moscow, Russia

ABSTRACT

BACKGROUND: Mitral valve calcinosis is a chronic degenerative process in the fibrous structures of the mitral valve. Advanced
stages increase the risk of endocarditis and cardiac rhythm disturbances and contribute to cardiovascular mortality. The cause
of mitral valve calcinosis is still controversial; however, the contribution of atherosclerosis to its development is currently
undisputed. The prevalence of mitral valve calcinosis varies in different age groups and on average is higher in people with
cardiovascular disease.

AIM: To assess the prevalence of mitral valve calcinosis in patients undergoing computed tomography angiography and identify
the relationship between aortic and mitral valve calcinosis and coronary calcium index and signs of remodeling.

MATERIALS AND METHODS: A retrospective study of 336 patients who underwent computed tomography coronary angiography
with intravenous contrast enhancement at the Lomonosov Moscow State University Clinic between November 13, 2020, and
May 14, 2022, was conducted.

RESULTS: The prevalence of aortic (16.4%) and mitral (11%) valve calcinosis was high in people undergoing cardiovascular
examination, and a relationship was noted between valve calcinosis and coronary calcium index.

CONCLUSION: The detection of mitral valve calcinosis in patients during routine examination is important in predicting further
treatment and outcomes because valve calcinosis is an indirect indicator of coronary heart disease risk. Although valve
calcinosis is usually an incidental examination finding, it may indicate a high cardiovascular risk and should prompt further
evaluation, if clinically necessary.

Keywords: mitral valve; calcinosis; computed tomography; magnetic resonance imaging; echocardiography.
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KanbuuHos MUTPAJIbHOrr0 KijafnaHa KaK BaXXHas
HaxoAKa npu CEpAE‘-IHO-COCYAMCTOﬁ BU3yaJiu3aluuu

[.A. ®unaroBa, E.A. MepwmHa, M.J1. MnoTtHukoBa, M.B. Jincuukas, B.E. CuHMubIH

MocKoBCKWI rocyfapcTBeHHbIN yHuBepcuTeT MMen M.B. JlomoHocoBa, Mocksa, Poccus

AHHOTALIMA

06o0cHoBaHMe. KanbLMHO3 MUTPaNbHOMO KianaHa — 3T0 XPOHUYECKUW AereHepaTMBHbIN npouecc B GUOpPO3HBIX CTPYKTYpax
MWTPanbHOrO KNanaHa, Ha NPOABUHYTHLIX CTAAMSAX MOBLILLAIOLLWA PUCK Pa3BUTUSA 3HLOKApAMTa U HapYLLEHW pUTMa CepaLa,
a TaKXKe BHOCALLMIA BKNAf B CTPYKTYPY CEpAEYHO-COCYAMUCTON CMEPTHOCTU. 3TUOMOTUA KanbLMHO3a MUTPaNbHOMO KilanaHa
MnoKa sBnsieTca AucKyTabenbHbIM BONPOCOM, 04HAKO BKIaf, aTepoCK/Iep03a B ero pasBuTHE B HACTOsLLEe BPEMS He Bbi3blBaeT
COMHeHWW. PacnpocTpaHEHHOCTb KanbLMHO3a MUTPaJIbHOMO KilanaHa BapbupyeT B pa3HbIX BO3PACTHBIX FPynnax U B CPeAHEM
BblLLe Y Nlofen ¢ 3abonieBaHMAMM cepAeyHO-COCYAUCTON CUCTEMBI.

Lienb — oueHKa pacnpocTpaHEHHOCTM KanbLMHO3a MUTPasbHOTO KianaHa y NauueHToB, MPOXOAALIMX KOMMBIOTEPHY0 TOMO-
rpaduyecKyto aHruorpadmio; BbISBIEHUE B3aUMOCBA3W MEXAY KanbLWHO30M a0pTa/ibHOr0 U MUTPaNbHOMG KManaHoB M WH-
[,EKCOM KOPOHApHOro KanbLys, a TaKKe NpU3HaKaMu peMoJIeNIMpoBaHHUA.

Martepuanbl u MeToabl. [IpoBegeHo peTpocnekTMBHOE UcCnefoBaHWe 336 nauMeHTOB, NPOXOAMBLLMX KOMIbIOTEPHYKO TOMO-
rpacduyecKyto KopoHapoaHrorpaduio ¢ BHYTPUBEHHBIM KOHTPacTUpOBaHWeM Ha 6ase MeauumMHCKoro HayyHo-0bpasoBatesib-
HOro LieHTpa MoCKOBCKOro rocyAapcTBeHHOro yHueepcuteta uMenn M.B. JlomoHocoBa B nepuog ¢ 13.11.2020 no 14.05.2022.
Pesynbtathl. VccnefoBaHue noKasano BbICOKYHD pacrnpoCTPaHEHHOCTb KanbLMHO3a aopTanbHoro (16,4%) u MutpanbHoro
(11%) knanaHoB B nonynAuMK N0AEN, NPOXOAALLMX 0bCcne0BaHMe CEpLEYHO-COCYANCTON CUCTEMBI, @ TAKIKE HaMuue B3au-
MOCBSI31 My KanbLWMHO30M KNanaHoB U MHAEKCOM KOPOHapHOro KanbLuA.

3aknioyeHune. BoisBneHne KanbLMHO3a MUTPaNbHOMO KNanaHa Yy nauMeHToB Npu pYTMHHOM 06CNefoBaHUW UTpaeT BaXHYIo
ponb ANSl NPOrHO3WPOBaHMUS LalbHELLEr0 IEYEHUS U UCX0[a, MOCKOMbKY KanbLyMHO3 KIanaHoB fBMIAETCA KOCBEHHBIM MOKa-
3aTesieM pucKa ULweMMyeckomn bonesHu cepaua. byayuu, Kak npaBuno, clyqaifHOW Haxo[KOoW Npu 0BCnef0BaHUM, KanbLWHO3
K/anaHoB MOXET CBULETENbCTBOBATh 0 HaNMuMKM Y MaUMeHTa MOBbILIEHHOTO CepAEeYHO-COCYAUCTOr0 pUCKa U AOMKEH BbITh
NoBOJOM ANA JOMOSHUTENBHOIO 06CNeL0BaHNSA NPU KITMHUYECKOW HEOBXOLMMOCTY.

KnioueBble cioBa: MUTpasbHbIN KNanaH; KanbLWMHO3; KOMMbloTepHas ToMorpadus; MarHUTHO-pe3oHaHCHas ToMorpagus;
3XoKapamorpadms.
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Role of teleradiology in the interpretation
of ultrasound images acquired in the emergency
setting

Arjun Kalyanpur', Neetika Mathur?
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Z Image Core Lab, Bangalore, India

ABSTRACT

BACKGROUND: Teleradiology has become an important tool in emergency medicine, particularly in the interpretation of
emergency ultrasonography. In emergency situations, where time is essential, rapid diagnosis and treatment can mean the
difference between life and death. Teleradiology is an innovative alternative to augment the staffing and fill the gaps of onsite
radiology personnel in emergency departments or during off-hours.

AIM: To assess the effectiveness/impact of teleradiology in emergency ultrasound interpretation.

MATERIALS AND METHODS: A retrospective study was performed in a cohort of 33,616 patients from 86 hospitals across
the USA between January and December 2022. The study involved radiological interpretations of 37,253 ultrasound images
acquired in the emergency setting by American Board Certified Radiologists empaneled by a teleradiology service provider,
headquartered in Bangalore, India.

RESULTS: The proposed telehealth model provided timely and quality reporting of 37,253 scans of patients with a mean
turnaround time of 35.71 min (95% confidence interval 35.50-35.91).

CONCLUSION: This study demonstrates that a structured telesonography program with defined protocols for image capture,
transmission, and clinical communication can allow for successful immediate reporting of ultrasound data in the emergency
care setting.

Keywords: teleradiology; emergency; ultrasound; turnaround time; healthcare.
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Ponb Tenepaauonorum B MHTEpnpeTaumm
U306pa)KeHUH, NONy4YeHHbIX NpU NPOBEeAECHUU
YyNIbTPa3BYKOBOro UcC/e0BaHUA B YCINOBUAX
HeOTJIO)KHOM MeAMULUHCKOM NOMOLLU

A. Kalyanpur', N. Mathur?

! Teleradiology Solutions, Bauranop, Vnans;
2 Image Core Lab, banranop, MHaus

AHHOTALIMA

O6ocHoBaHMe. Tenepagvonoruss — BaMHbIi MHCTPYMEHT B YCNOBMSAX HEOTOMHOA MEAMLMHCKOA NOMOLLM, 0CODEHHO
Npu MHTEpMpeTaLMu M300paXKeHW, NoNyyYeHHbIX B XOAe NPOBEAEHWUS YNbTPa3BYKOBbIX MCCnefoBaHMid. B upe3BblyaiiHbix
CUTyaumsX, KOrfa BpeMsi UMeeT pelualollee 3HauyeHue, CBOEBPEMEHHas OAMarHOCTUKa U JieyeHue MOryT CTaTb peLuaioLvM
(aKTOpOM B CMAceHMM KM3HU NaUMEHTOB. Tenepagmonorus — MHHOBALMOHHAs anbTepHaTVBa, NO3BONAIOLLASA paclLMpUTh
KaZipoBblii COCTaB W YCTPaHUTb HEXBATKY PaAMosIoroB, paboTalolux B 0TAENEHUSX HEOT/IONHOW MOMOLLM B LUTAaTHOM PeXUMe
WNM B CBEPXYPOYHOE BPEMS.

Lienb — oueHUTb 3QPEKTUBHOCTb M BAMAHWE TENEPaAMONIOrUM Ha MHTEPNPETALMI0 N300paXeHMiA, MoNYYeHHbIX B XO4E Npo-
BEJ,EHUA YNbTPa3BYKOBbLIX UCCNEA0BaAHMIA, B YCIOBUSAX HEOTIIOXHON MEAULMHCKON MOMOLLM.

Matepuanbl U MeToppl. lpoBefieHO peTPOCMEKTMBHOE WUCCefoBaHMe, B KOTOPOM NpuHAM yyactue 33 616 nauueHToB
13 86 bonbhuy, CLUA, obpaluaBLumMxcs 3a MeAULMHCKOM NOMOLLbIO B Nepuog, ¢ sHeaps no Aekabpb 2022 ropa. Ceptudmumpo-
BaHHble creumanucTbl AMepUKaHCKoro paguenoruyeckoro oblectBa — oguumManbHoro NpoBanaepa Tenepaguonormieckux
ycnyr co wrab-keapTupoit B baHranope (MHAUA) — BLINOAHWAM paaMonoruyeckyto oLeHKy 37 253 nsobpakeHui, NonyyeH-
HbIX NpY NPOBEAEHWM YNbTPA3BYKOBOr0 UCCEA0BaHUS B YCIOBUAX HEOTOXHON MeAMLIMHCKONA NOMOLLM.

Pesynbtartbl. [peanoxeHHas Moaenb TenemMeaUUMHCKON NOMOLLM obecrneymna CBOEBPEMEHHYH U KaYeCTBEHHYI0 MHTepnpe-
Taumio 37 253 CHUMKOB YNbTPa3BYKOBOrO WCCNE0BaHNA MALMEHTOB CO CPeAHUM BpeMeHeM BbinosHeHMsa 35,71 MuH (95%
A0BepuTenbHbIN MHTepean 35,50-35,91).

3aksiouenme. [laHHoe uccnefoBaHWe JEMOHCTPUPYET, YTO CTPYKTYpUPOBaHHas Nporpamma AUCTaHUMOHHOMO YbTpasByKo-
BOT0 UCCNIE,0BaHUA C YCTAHOBNEHHBIMU NPOTOKO/IAMM MOYYeHUS U30DpaXKeHni, UX nepesayn v nocneaytoLei KOMMyHUKa-
LMW MEXOY YYaCTHUKaMM npoLiecca No3BOJISET ONepaTUBHO 0OMEHMBATLCS AaHHBIMU B YCIIOBUAX HEOTIOMHON MeAWLIMHCKOM
MoMOLLM.

KnioueBble cnosa: Tenepagunonorua; HeoT/I0XXHaAa MeAUMUMHCKaa NOMOLLb; Y/bTPa3BYKOBOEe WcCCiiefo0BaHWe; BpeMA
nonyyeHnA pe3ynbraToB; 34paBoO0XpaHeHKe.
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A new artificial intelligence program
for the automatic evaluation of scoliosis
on frontal spinal radiographs:

Accuracy, advantages and limitations

Dima Kh.l. Kassab', Irina G. Kamyshanskaya', Stanislau V. Trukhan?

! Saint Petershurg State University, Saint Petersburg, Russia;
2 Esper LLC, Tver, Russia

ABSTRACT

BACKGROUND: Scoliosis is one of the most common spinal deformations that are usually diagnosed on frontal radiographs
using Cobb’s method. Automatic measurement methods based on artificial intelligence can overcome many drawbacks of the
usual method and can significantly save radiologist’s time.

AIM: To analyze the accuracy, advantages, and disadvantages of a newly developed artificial intelligence program for the
automatic diagnosis of scoliosis and measurement of Cobb'’s angle on frontal radiographs.

MATERIALS AND METHODS: In total, 114 digital radiographs were used to test the agreement of Cobb's angle measurements
between the new automatic method and the radiologist using the Bland—Altman method on Microsoft Excel. A limited clinical
accuracy test was also conducted using 120 radiographs. The accuracy of the system in defining the scoliosis grade was
evaluated by sensitivity, specificity, accuracy, and area under the receiver operating characteristic curve.

RESULTS: The agreement of Cobb's angle measurement between the system and the radiologist's calculation was found
mostly in grade 1 and 2 scoliosis. Only 2.8% of the results showed a clinically significant angle variability of >5°. The diagnostic
accuracy metrics of the limited clinical trial in City Mariinsky Hospital (Saint Petersburg, Russia) also proved the reliability of the
system, with a sensitivity of 0.97, specificity of 0.88, accuracy (general validity) of 0.93, and area under the receiver operating
characteristic curve of 0.93.

CONCLUSION: QOverall, the artificial intelligence program can automatically and accurately define the scoliosis grade and
measure the angles of spinal curvatures on frontal radiographs.

Keywords: scoliosis; artificial intelligence; spine.
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HoBasa uHTennekryanbHas cuctema

ANA aBTOMAaTMYeCKOM AMArHOCTMKM CKOJIMO3a

no ¢poHTaNbHLIM peHTreHorpaMMaM No3BOHOYHMKA:
TOYHOCTb, NPEUMYLLECTBA U OrpaHUYEHUS

N.X.M. Kacca6', U.I. Kambiwanckas', C.B. Tpyxan?

! CankT-MeTepbypreKuii rocyaapcTBeHHIN yHnepcutet, CankT-TMeTepbypr, Poccus;
2 Esper LLC, Teepb, Poccus

AHHOTALIMA

06ocHoBaHMe. CKoNMO3 — 0fiHA U3 CaMblX PacnpOCTPaHEHHbIX AedopMaLmii NO3BOHOYHMKE, KOTOPYHO 00bIYHO AMarHoCTUpY-
10T C NOMOLLbI0 BPOHTaNbHbLIX cnoHaunorpaMM no Metoay Kobba. ABToMaTuyeckue MeToabl U3MepEHUS, OCHOBaHHbIE Ha UC-
KYCCTBEHHOM WHTEJ/IEKTe, KOMMEHCUPYIOT MHOTME HEeAO0CTaTKW CTaHAApPTHbIX METOAOB U MOMYT 3HAUUTENbHO CIKOHOMUTb
BpEMS Bpaya-peHTreHonora.

Llenb — npoaHanuaupoBaTb TOYHOCTb, MPEMMYLLECTBA W HELOCTaTKM HOBOW MPOTpaMMbl WCKYCCTBEHHOTO WHTENEKTa
Npy1 aBTOMAaTUYECKOM OMpefieSieH N CTEMEHN CKONMo3a U u3MepeHun yrna Kobba Ha GpoHTanbHbIX peHTreHorpaMMax.
Matepuanbl U Metoabl. Becero uccnenoBaHo 114 peHTreHorpamMm Ha npeaMeT cooTBeTcTBusA M3MepeHui yrna Kobba, Bbi-
MOJHAEMbIX aBTOMATUYECKM NPOrpaMMON UCKYCCTBEHHOrO MHTENIEKTA U PEHTIEHO/IONOM C UCMONIb30BaHWeM MeTofa bnek-
pa—AnbTMaHa B nporpamme Microsoft Excel. KpoMme Toro, 6binn npoBefeHbl KIMHUYECKUE UCTIbITaHUE TOYHOCTU CUCTEMBI
C WUCMOMb30BaHMEM OTpaHuyueHHbIX AaHHbIX (120 peHTreHorpamm). TOYHOCTb CUCTEMBI B OMPEAENIEHUN CTEMEHN BbIpaXKeH-
HOCTU CKOJIN03a OLIEHMBaNM MO MOKa3aTensM YyBCTBUTENBHOCTM, CNeLMdUYHOCTH, TOUHOCTW U nnowaau nog, ROC-KpuBoii.
Pe3synbTathl. bonblue cornacoBaHHocTM B M3MepeHusx yrna Kob6a, BbIuMCAeMbIX MPOrpamMMoi UCKYCCTBEHHOO UHTESIEKTA
W PEHTTEHOMOrOM, HalMAeHo B rpynnax ckonumo3a | u Il crenenu. Tonbko B 2,8% cnydyaes Habnofanack KIMHUYECKM 3HaUMMas
pasHuua B u3mepeHum yrioe Kobba (BapuabenbHocTb >5°). [oKasaTenu AUarHOCTUYECKOM TOYHOCTH, MOJyYEHHbIE B X04e
OrpaHWYEHHOr0 KITMHUYECKOro UCCIef0BaHNA B ropoackon MapuuHckoii 6onbHuue (CaHKT-eTepbypr), TakxKe noLTBEpAUIH
HafEXHOCTb CUCTEMBI: YyBCTBUTENbHOCTL cocTaBmna 0,97, cneundmyHocts — 0,88, TouHocTb (06wwas BanuaHocts) — 0,93,
a nnowaap nog ROC-kpuson — 0,93.

3aksioueHme. B Lenom, nporpaMMa UCKYCCTBEHHOMO MHTEN/IEKTA MOXET aBTOMAaTUYECKU TOUHO ONpefensTh CTENEHb Bbipa-
JKEHHOCTW CKOMMO3a, a TaKXKE U3MEPATb Yriibl UCKPUBNEHWS NO3BOHOYHMKA Ha QPOHTANbHBIX CMOHAMOrPaMMaX.

KnioueBble cnoBa: cCKonmos; MCKYCCTBEHHbIﬁ MHTEJIIEKT, N03BOHOYHUK.
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Priority radiomic parameters for computed
tomography of head and neck malignancies:
A systematic review

Yuriy A. Vasilev, Olga G. Nanova, Ivan A. Blokhin, Roman V. Reshetnikov,
Anton V. Vladzymyrskyy, Olga V. Omelyanskaya

Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies, Moscow, Russia

ABSTRACT

BACKGROUND: Radiomics is the newest and most promising direction in modern radiographic diagnostics. The number of head
and neck cancer studies employing radiomics is increasing annually. A systematic review of recent publications (2021-2023)
on computed tomography (CT) of head and neck malignancies was performed.

AIM: To present systematized data on parameters for radiomic analysis for head and neck malignancies identified by CT data.
MATERIALS AND METHODS: The literature search was carried out in PubMed. The basic characteristics of the selected articles
were extracted, and their quality was assessed using RQS 2.0 and the modified QUADAS-CAD questionnaire. The reproducibility
level of radiomic parameters selected for predictive models in different studies was assessed. Eleven articles were selected for
the review. In most cases, a high risk of systematic error associated with data imbalance in terms of demographic parameters
and level of pathologies was noted.

RESULTS: The range of RQS 2.0 scores for the included articles varied from 19.44% to 50.00% of the maximum possible score.
The decreasing research quality was mainly caused by the lack of external result validation (73% of the analyzed articles) and
data accessibility and transparency (82%). Inter-study reproducibility of radiomic parameters was low owing to the wide variety
of techniques used for image acquisition, image post-processing, extraction, and statistical processing of radiomic parameters.
CONCLUSION: A set of stable radiomic parameters must be successfully introduced into clinical practice. The standardization
of radiomics method and creation of an open radiomics database are necessary for this purpose.

Keywords: radiomics; head and neck cancer; radiomic parameters.
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lpuopuTteTHble NapaMeTpbl paguOMUYECKOrO
aHanusa ANs KOMNbIOTepHOU ToMorpadum npu
3/10Ka4eCTBeHHbIX HOBOO6pa30BaHMAX roJ10BbI U LUEK:
cUcTeMaTU4YecKuin 063op

t0.A. Bacunbes, 0.I. HaHoBa, U.A. bnoxuH, P.B. PewweTHuKoB,
A.B. Bnagaumupckuid, 0.B. OMensHcKas

Haquo-npaKTw-lecxmﬁ KJIMHUYECKMIA LIeHTP ANArHoCTUKK U TeneMe AULIMHCKUX TexHonoruiA, MockBa, Poccus

AHHOTALIMA

O6ocHoBaHMe. PagnoMuka — HoBeliluee W MHOroo0eLLaloLLee HanpaBieH e COBPEMEHHOM fy4eBON AMArHOCTUKMW. Yucno
UCCNefoBaHUiA 3M10Ka4ecTBEHHbIX HOBOOOPa30BaHMIA OMI0BbI U LU C MOMOLLbIO 3TOT0 MeTOfA YBENMYMBAETCA C KaXAbIM
rogoM. Mel npoBenn cucteMaTuieckuii 063op HoBemwmx nybnukaumii (2021-2023) no 3n10Ka4ecTBEHHLIM HOBOODPa30BaHUSAM
rONIOBbI U LLUEW, BbIMOSIHEHHBIM Ha OCHOBE KOMMbBIOTEPHON TOMOrpaduu.

Llenb — cucteMaTu3aums AaHHbIX N0 UCMOJIb3YEMbIM NapaMeTpaM pagMoMUYECKOT0 aHanM3a Npu paKe rosioBbl U LLUEW, Bbl-
ABMEHHBIM N0 AaHHBIM KOMMbOTEPHON TOMOrpaduy.

Matepuanbl u MeTopabl. [Mouck cTatei ocywectensncs B 6ase PubMed. MponsseneHsl U3BnedeHne 6a3oBbix XapaKTePUCTUK
oT06paHHbIX CTaTen M oLeHKa ux kadectea no RAS 2.0 u MoandmumpoBaHHoMy onpochuky QUADAS-CAD. OueHnnm ypoBeHb
BOCNPOM3BOAMMOCTU PaAMOMUYECKUX MapaMeTpoB, 0TOBPaHHBIX /1S MPOrHOCTUYECKUX MOAENEN, B pasHbIX UCCIIeA0BaHUSAX.
[na 063opa oTobpaHo 11 cTaTei. B bonbwKMHCTBE Cy4aeB 0TMeYancs BbICOKWI PUCK CUCTEMATUYECKOI OLUMOKY, CBA3aHHLINA
€ HecbanaHCUpOBaHHOCTLIO BbIDOPKYM Mo AeMorpadnyecKuM napameTpaM 1 YpOoBHIO NaToNorUi.

Pesynbratbl. [lpn oueHKe KayecTBa paAMOMWKM OMana3oH 6annoB Ans UCCNeAOBaHHbIX CTaTel u3MeHsetcs ot 19,44%
00 50,00% MakcuManbHo BO3MOXHOWM CyMMbl. OcHOBHble npobieMbl, BReKyimue 3a coboi CHUXEHME KauecTBa MUccnefo-
BaHWi, 00yCNOBNIEHbI OTCYTCTBUEM BHELUHEN BanuAauuu pesynbtatoB (73% npoaHanusupoBaHHbIX CTaTen), a TaKKe Hepo-
CTYMHOCTBK) MM HEMpO3payHOCTbH) MCCNefoBaTeNbCKUX AaHHbIX (82%). BocnpousBoguMocTb paguoMUYeckux napameTpoB
MEeX [y UCCrie0BaHUAMM HU3Kas M3-3a 6OIbLLOr0 pa3Ho0bpasus UCToMb3yeMbIX METOAMK NONyYeHUs 1 nocTobpaboTku n3o-
DpaKeHWH, a TaKKe M3BJIEYEHUS U CTATUCTUYECKOM 06paboTKU pafMOMMYECKUX NapaMeTpoB.

3aknoueHue. 06cyxaaeTca HeobxoaMMOCTb BbiAeneHus 6a30B0ro 610Ka YCTOMYMBLIX PaAMOMUYECKUX NAapaMeTPOB ANS BHe-
APEHNs METOAA B KIIMHUYECKYIO NPaKTUKY, YTO BO3MOXKHO CLENaTh TONIbKO NP CTaHAApPTU3aLMM METOL0B PafvOMUKHU U CO3-
AaHWs OTKPbITON 6a3bl PAAMOMUYECKUX AaHHBIX.

KnioueBble cnoBa: PaAnOMUKa; 3/10Ka4eCTBEHHbIE 06pa3OBaHI/IFI rofioBbl U Wen; paguoMUYecKue napaMeTpbl.
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Optimization of magnetic resonance imaging
of the hand

Yuriy A. Vasilev, Dmitry S. Semenov, Alexey V. Petraikin, Andrey A. Uchevatkin,
Liya R. Abuladze, Alexander V. Bazhin, Dariya E. Sharova

Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies, Moscow, Russia

ABSTRACT

BACKGROUND: Magnetic resonance imaging is one of the leading imaging modalities of the musculoskeletal system. However,
when imaging the hand, major problems in magnetic resonance imaging include the lack of specialized coils and reliable
fixation devices for the hand, uncomfortable patient posture, motion artifacts, and small anatomical structures in the wrist.
These factors inevitably lead to incorrect interpretation.

AIM: To improve the quality of magnetic resonance imaging of the hand by developing an approach to coil selection, scanning
protocol, and hand positioning and fixation.

MATERIALS AND METHODS: A positioning device was developed to prevent hand movements. Two types of coils were
evaluated. Magnetic resonance images were evaluated comparatively, as well as by a musculoskeletal radiologist.

RESULTS: A head coil is more appropriate when scanning the entire hand, for example, in rheumatic diseases. A knee coil is
more appropriate when studying smaller anatomical structures (including the wrist) owing to a smaller field of view and higher
resolution. Based on the obtained data, guidelines for the selection of scanning parameters, sequences, and coils for magnetic
resonance imaging of the hand were formulated. To prevent motion artifacts, a special fixation device of the patient’s hand was
introduced.

CONCLUSION: Certain factors directly affect the qualitative magnetic resonance imaging study of the hand, such as safety
protocols, scanning parameters, and hand fixation. The guidelines presented in this study and the use of the developed
specialized fixation device may improve the quality of magnetic resonance imaging of the hand.

Keywords: magnetic resonance imaging; hand; wrist; optimization.
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MaI'HMTHO-pe30HaHCHa$I TOMOI'paCIJMﬂ KUCTU:
onTUMMU3aLUa CKaHUpOBaHUA

t0.A. Bacunbes, [1.C. CemeHos, A.B. MNeTpsitkuH, A.A. YueBaTKuH,
J1.P. Abynap3e, A.B. baxun, [1.E. LLlapoBa

Hay4Ho-npaKTUYeCKuit LIEHTP AMArHOCTUKM U TeNeMeauLMHCKIUX TexHomormid, Mocksa, Poccus

AHHOTALMA

06ocHoBaHWe. MarHuTHO-pe30HaHCHas ToMorpaus — OAMH U3 BELyLUMX METOAO0B Jy4eBO AMArHOCTUKM NaToN0rM4YeCKuX
W3MEHEHWI OMOPHO-[BUraTeNlbHOro anmnapara, B TOM YUCNe Jly4e3ansicTHOro cyctaBa M Kuct. OCHOBHbIMM npobnemamu,
C KOTOPbIMM BCTPEYAIOTCA PEHTreHoabopaHTbl U BpauM-peHTreHOOMM NpU BbIMOHEHUW MarHUTHO-PE30HaHCHOW TOMO-
rpadmmn KUCTW, SBNAIOTCS OTCYTCTBUE CMELMANM3MPOBAHHON KaTYLLKW U HALEXHOr0 GUKCUPYIOLLLEro YCTPOWCTBA AN KUCTH,
a TaKkKe HeynobHas no3a nauumeHTa, YTo B UTOTe MPUBOAMT K Ype3MepHOI ABUraTesIbHON aKTMBHOCTM MaLMeHTa BO BpeMst
UCCNef0BaHNUA U CHUXKEHMI0 KayecTBa MojlyyaeMblx M300paxeHuii. B jononHeHue K 3ToMy, nyye3anscTHbIA CycTaB U KUCTb
COCTOSIT U3 MHOXXECTBA HEOOMbLUMX aHaTOMUYECKUX CTPYKTYP, AeTaNbHas BU3yanu3aumus KOTOpbIX TpedyeT yANMHeHUs Bpe-
MEHW CKaHMPOBAaHMS, YTO B CBOIO 0Yepefib ABNSETCA JONOAHUTENbHBIM (GAKTOPOM PUCKA MONYYEHUS HEKAYECTBEHHBIX U30-
BpakeHW U3-3a ABUraTeNlbHOM aKTMBHOCTY MaLMEHTa, NOBbILLAs BEPOSTHOCTb HEKOPPEKTHOW MHTeprpeTaLmm UccneAoBaHus
BPa4OM-PEHTTEHOSIOMOM.

Lienb — ynyyiwumTb Ka4yecTBO M306paXeHui, NONYYEHHbIX B X0J€ MarHUTHO-Pe30HaAHCHOM ToMorpaduu KUCTU, NYTEM pas-
paboTKU CTaHAAPTU30BaHHOTO MOAXO0AA K BbINOJIHEHWUIO UCCIE0BaHMA: BbIDOP KaTYLLKW, YKNaAKa NaLMeHTa, OCyLLeCTBIeHNe
duKcaummM KuCTH, a TakKe BbIDOP NPOTOKOMA CKAHUPOBAHMUA M NapPaMeTPOB UMMYNbCHbIX NOC/eA0BATENIbHOCTEN.
Marepuansb! u MeToapl. PaspaboTaHa noHreta Ans NpeaynpexaeHns LBUXKEHWIA KUCTU U BbINOSIHEHbI UCCNEA0BaHNS C NpU-
MeHeHWeM ABYX BULOB PaJMOoYacTOTHBIX KaTyLueK. [TpoBeAeHa cpaBHUTENbHAs OLEHKA M306paXeHuid No TEXHUYECKUM napa-
MeTpaM, a TakXKe OLieHKa BPa4OM-PEHTIEHOI0MOM, CNeLManu3vpyIoLLMMCS Ha CKENETHO-MbILLEYHOI BU3yanu3aLmm, Ha npea-
MeT KayecTBa M306paxeHuit B 3aBUCUMOCTY OT LieSU UCCe0BaHus.

PesynbTatbl. [pUMeHeHMe KaTyLWKU AN UCCNEAO0BaHWsA rooBbl (FONIOBHOM KaTyluky) bonee uenecoobpasHo npu Heobxo-
AMMOCTM CKaHMPOBaHMS BCE KUCTW (HanpyuMep, Npy peBMATONOMMYECKUX 3a00/1eBaHUAX), NPUMEHEHUE KONEHHOM KaTyll-
Ku — npu HeobxoammocTu Bonee AeTanbHOM OLEHKM aHaTOMUYECKUX CTPYKTYp (B TOM umcnie 3anficTbsl), BBUALY MEHbLLEr0
nons ob3opa u bonee BbICOKOro paspeLleHus. Ha ocHOBaHWM NoflydeHHbIX AaHHBIX Bblav chopMynMpoBaHLl pekoMeHAaLmMK
Mo NpOBEAEHWI0 MarHUTHO-Pe30HAHCHOW TOMOrpagun KMCTW: BbIGOP pafMoyacTOTHONM KaTyLKKM, NPOTOKONA CKaHUPOBaHMS,
napameTpoB UMNYNbCHbIX MocnefoBaTenbHocTend. KpoMe Toro, HamMu NpeanoxeHa NoHreta ans GuUKcaumn KUCTU naumeHTa
C LieNbio HUBETMPOBAHMA U3DbITOUHbIX BIKEHWI W NPeLOTBPALLEHUS BO3HUKHOBEHWS apTedaKToB.

3aknioueHune. [In1s KauyeCTBEHHOTO BbIMOSIHEHUS MArHUTHO-PE30HAHCHOWM ToMorpaduu Kuctu TpebyeTcs yuuTbiBaTb PSA
dakTopos: nNpasuna 6e30nacHOCTX NpW NPOBELLEHUN MArHUTHO-PE30HAHCHON TOMOrpaduM, HacTpoMKa NapamMeTpoB CKaHM-
POBaHMA, rpaMoTHan QuKcauma KUCTU B KaTyluke. CobntogeHne peKoMeHaauUmiA, KOTopble NpefnaraloTca B AaHHoW pabore,
a TaKKe NpUMeHeHWe pa3paboTaHHOM NOHreTbl NO3BONSIOT YNYYLIMTL KA4eCTBO MOSTyYeHHbIX M300paXKeHuiA Npu MarHUTHO-
PE30HAHCHOM TOMOrpagum KUCTU.

KnioueBble cnoBa: MarHMTHO-pe30HaHCHasA TOMOI'paCIJVIFI; KUCTb; J'Iy‘-le3aI'IFICTHbIVI CyCTaB; ONTUMU3aLNA.
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Multiparametric magnetic resonance imaging and
magnetic resonance imaging fusion-guided biopsy
for the diagnosis of prostate cancer: current status
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ABSTRACT

This review explains the role of multiparametric magnetic resonance imaging, particularly in prostate biopsy, in the detection of
prostate cancer. The use of multiparametric magnetic resonance imaging in the diagnosis of prostate cancer has also allowed
its use in magnetic resonance imaging-guided biopsies, which according to many studies present high sensitivity and specificity
in early diagnosis and staging, in patients with persistently high prostate-specific antigen levels despite previous negative
prostate biopsies, and in the follow-up of patients under active surveillance.

To perform a targeted prostate biopsy, three types of magnetic resonance imaging guidance are available: cognitive fusion, direct
magnetic resonance imaging-guided biopsy performed within a tomograph (in-bore biopsies), and software coregistration of
stored magnetic resonance images with real-time ultrasound using a fusion device, with multiparametric magnetic resonance
imaging findings digitally overlaid on real-time transrectal ultrasound images for targeted biopsy.

Each method has its advantages and disadvantages. Magnetic resonance imaging-targeted biopsy improves the quality of
histological results compared with other approaches, with approximately 90% correct detection of significant index lesions.
Correct staging allows the selection of the best therapeutic options, adequate evaluation of the prognosis, and reduction of
the incidence of new biopsies and complications. The current objective is to make magnetic resonance imaging-guided biopsy
increasingly available and standardize the technique to minimize inter-operator variability depending on the available system.

Keywords: multiparametric magnetic resonance imaging; prostate cancer; fusion biopsy; targeted biopsy.
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Bo3M0OXXHOCTU MynbTUNapaMeTpUUECKOM
MarHMTHO-PEe30HAHCHOW ToMorpaguu npu npoBefeHUu
¢bloXKH-6MoNCcUM NojJ, eé KOHTPONIeM B AMarHOCTUKe
paKa npeacTaTesibHOM Xene3bl: TEKYLWMIA cTaTyC

V. Testini'?, L. Eusebi®, F.S. Guerra', W. Giannubilo*, M. Di Biase®, A. Russo?, G. Guglielmi'?¢
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AHHOTALIMA

B naHHoM 0630pe ocBeluaeTcs posib MyNbTUNAPaMETPUYECKOM MarHUTHO-pe30HAHCHOW TOMOrpaguu B BbIABNEHUM paKa
MpeacTaTeNbHON Xenesbl, B 4aCTHOCTM — npu Buoncum npocratbl. Mcnonb3oBaHue MymbTUNapaMeTpUYecKoi MarHUTHO-
pe30HaHCHOM ToMorpaduv B AMArHOCTMKE paKa NpocTaThl NO3BOMSET TaKKe NPUMEHATb eé Ans buoncun. Mynbtunapame-
TPUYECKas MarHUTHO-pe30HaHCHas ToMorpadus, Mo AaHHBIM MHOTWX UCCNEeL0BaHuiA, 0611afaeT BbICOKOW YyBCTBUTENBHOCTbIO
1 cneumdUYHOCTBI B paHHEN OUArHOCTUKE W CTaAMPOBaHMM Y MALMEHTOB C COXPaHSAIOLLMMCA BbICOKMM YPOBHEM NpocTartche-
LM UYECKOro aHTUreHa, HECMOTpS Ha NpeblayLLMe oTpULaTeNbHbIe Brioncuu NpocTaThl, a TaKKe NpyU BeAEHWUM NaLMEHTOB,
HaXOAALLMXCS NOJ, aKTUBHBIM HabNIOAEHUEM.

[lns npoBefieHUs NpuLenbHON Broncun NpocTaThl CyLLecTBYeT TPY TUNA HaBeEHUSA: KOrHUTMBHaAs BbloxH-broncus; npsamas
Buoncus, HanpaenseMas MarHUTHO-Pe3oHaHCHOM ToMorpadueit U BbINosHseMas BHyTpY ToMorpada (in-bore); nporpaMMHas
KOperucrpaums CHUMKOB NpefonepaunoHHoN MarHUTHO-Pe30HaAHCHOM ToMorpaduy ¢ MHTpaonepaLMOHHbIM YIbTPa3BYKOBbIM
MCCNEeA0BaHUEM C MOMOLLBIO BbloXH-YCTPOiicTBa. [1py 3TOM Npu NpoBeAEHUM NpULENbHONA Broncum pesynbTaTbl MyNbTUNA-
paMeTPUYECKOI MarHUTHO-Pe30HaHCHOM ToMorpadui HaKNafbIBaTCA B LMGPOBOM BUE Ha M300paeHUs TPaHCPEKTaNbHO-
ro yNbTPa3ByKOBOro UCCe0BaHUS B PeasbHOM BPEMEHM.

Kaxabll MeToa UMeeT CBOM NpenMyLLecTBa U HepfocTaTku. MpuuensHas buoncus ¢ NoMOLLbK0 MarHUTHO-Pe30HaHCHOM To-
Morpadmm ynydllaeT KayecTBO MCTONOMMYECKUX Pe3ysibTaToB MO CPaBHEHWIO C APYrMU MOAXOLAMM, BbISBAAS 3HaYMMble
WHOEKCHbIE NopaxeHus ¢ TouHocTbio Ao 90%. MpaBunbHoe cTagupoBaHKWe No3BONIAET BbibpaTh ONTUMAaNbHbIE BapUaHThI Jie-
YeHWs, afleKBaTHO OLLEHUTb MPOTHO3, CHU3UTb YacToTy HOBbIX OUOMCHIA M OCNOXKHEHMIA. B HacTosiLLee BpeMs rnaBHas 3ajaya
COCTOWT B TOM, 4T0bbI clenaTb BUoncuio B coUeTaHUM € MarHUTHO-pe30HaHCHOM ToMorpadvein bonee JOCTYNHOM U CTaHAAp-
TU3UPOBaTb TEXHUKY MPOBEAEHMSA MpOLeaypbl, YTO MO3BOJMT MUHUMU3MPOBATb MEXOMEPATOPCKylo BapuabenbHOCTbL B 3a-
BMCUMOCTM OT MCMOJIb3YEMOI CUCTEMBI.

KnioyeBble cnoBa: My/nbTMNapaMeTpuyecKas MarHUTHO-pe30HaHCHas ToMorpadus; pak npefcTaTesibHON XKenesbl;
dbloxH-buoncus; npuuensHasa buoncus.
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ABSTRACT

Global political and socioeconomic changes have caused a huge strain on the healthcare system. To transition into a new
level of medical care, modern technological solutions are needed. Accelerated development of innovations in medicine and
the formation of a personalized approach will improve the quality and accessibility of medical services. One of the directions
of healthcare development is the use of digital technologies and remote monitoring in assessing the health indicators of
citizens. Currently, the federal project of remote monitoring of patients with arterial hypertension, named, “Personal Medical
Assistants,” is being implemented in the Russian Federation. Similar to any new technology, remote monitoring has advantages
and disadvantages. In this article, a strategic analysis (SWOT-analysis) was performed, considering medical, economic, social,
and political aspects that may affect the results of the federal project. For effective implementation of remote monitoring
technology in clinical practice, the strengths and weaknesses in the healthcare system and the state as a whole must be
emphasized. SWOT-analysis can be used in formulating strategies for the widespread use of new digital technologies in clinical
practice.

Keywords: SWOT-analysis; remote monitoring; blood pressure; federal projects; personal medical assistants; healthcare.
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SWOT-aHanus: AMCTaHLUOHHBIA MOHUTOPUHT
apTepManbHOro AaBfieHUs
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! Hay4Ho-NpaKTUUeCKMI KIMHWYECKWIA LEHTP AMAarHOCTUKY 1 TeNeMeAMUMHCKUX TexHonorvii, Mocksa, Poccust;
2 |leHTp Kapamonori 1 Hesponoruu, Kupos, Poceus;
3 HawvoHaribHbIi MeAMLMHCKUIA MCCe0BaTENLCKUIA LIEHTD KapaMosoruv uMeHn akapemuka E.N. Yasosa, Mockea, Poccua

AHHOTALIMA

B cBs31 ¢ rnobanbHbIMK NOAMTUHECKUMU U COLMANBHO-3KOHOMUYECKUMU U3MEHEHWAMI CUCTEMA 3 PaBOOXPAHEHUS UCTIbIThI-
BaeT OTPOMHYH Harpysky. [lepexof, Ha HOBbI YPOBEHb OKAa3aHUA MeLULMHCKON NoMoLLy TpebyeT BHePEHUS COBPEMEHHBIX
TEXHONIOrMYECKUX PeLLIEHUi. YCKOpeHHOe pasBUTUE MHHOBALMIA B MeauLMHE U GOPMUPOBaHUE NEPCOHANM3MPOBAHHOMO MOJ-
X0/a MO3BOJIUT NMOBLICUTb KAYeCTBO U JOCTYMHOCTb MEAMULMHCKUX YCAYT.

OAHMM K3 HanpaBNeHWN pasBUTUSA 3[PaBOOXPaHEHUA ABNSAETCS UCMONb30BaHUe LMGPOBLIX TEXHONOTUI U MPUMEHEHWE AMC-
TaHLMOHHOTO MOHWTOPMPOBAHUS AfA OLEHKM MOKa3aTeniel 3[40poBbs rpaxaaH. B HacToswee Bpems Ha Tepputopum Poc-
cuiickor Pepepaunn peanusyetca QepepanbHblil NPOEKT AMCTAHLMOHHOTO HabmoAeHUs 33 MauMeHTaMW C apTepualbHoM
runepteHameit «[lepcoHanbHble MeaMUMHCKUE NOMOLLHMKKM». KaK 1 niobas HoBas TeXHONOrusA, AUCTAHLMOHHOE MOHUTOPH-
pOBaHWe MMEET CBOW NPeUMYLLIECTBa M HepfocTaTku. B maHHol cTatbe npoBeféH cTpatermyeckuit aHanms (SWOT-aHanus),
a TaKkXKe pacCMOTPeHbI MeAULMHCKWE, IKOHOMUYECKME, COLMANbHBIE U MOSIMTUYECKME acMeKTbI, KOTOPbIE MOTYT OKa3aTb BJIU-
SIHWE KOHeYHbIN pesynbrat defepanbHoro npoekTa. [Insa addeKTMBHOro BHeAPEeHNUS B NPaKTUKY TEXHOMOMMM AUCTaHLMOHHOIO
MOHMTOPUPOBaHUA TpebyeTcs aKLeHTyauus CUbHBIX M npopaboTka cnabbix CTOPOH KaK B CUCTEMe 3ApaBOOXpaHEHUs, TaK
1 B rocynapctee B LenoM. [poeaéHHbIn SWOT-aHanms MoxeT ObiTb MCMNO/b30BaH 1A NOCTPOEHUA AarlbHeliLei cTpaTernm
LUMPOKOr0 UCMOJIb30BaHMSA B KIMHUYECKOW NPAKTUKe HOBbIX LIMPPOBbLIX TEXHONOMUIA.

KnioueBble cnoBa: SWOT-aHanus; guctaHUuoHHoe MOHUTOPUPOBAHUE; apTepualnbHoe AaBJiEHNE; q)e,u,epaﬂbele MPOEKThbl;
nepCcoHasibHble MeAULUMHCKME NOMOLLHNKKY; 30paBO0XPaHeHKe.
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ABSTRACT

This narrative review describes the current status of imaging in the evaluation of bladder cancer, considering conventional
technologies such as ultrasonography, computed tomography urography, and magnetic resonance imaging, as well as novel
technologies such as contrast-enhanced ultrasonography and dual-energy computed tomography.

The article is organized by first presenting an introduction on both the anatomy of the bladder (to understand its normal
appearance on imaging) and the main features of bladder cancer with reference to epidemiology, clinical picture, classification,
and treatment. Subsequently, the role of imaging is discussed, with an explanation of the technique and applications in bladder
cancer assessment for each modality.

Imaging plays a critical role in the detection and staging of bladder cancer. In particular, the role of magnetic resonance imaging
is expanding because it enables differentiating muscle-invasive bladder cancer from non-muscle-invasive bladder cancer
using the Vesical Imaging-Reporting and Data System (VI-RADS), along with conventional technologies, such as computed
tomography urography and ultrasonography. Contrast-enhanced ultrasound and dual-energy computed tomography are new
imaging modalities that offer special advantages and provide the right approach to patients with oncological conditions. This
review ends with the presentation of integrated imaging modalities such as positron emission tomography combined with
computed tomography or magnetic resonance imaging, which are promising methods for bladder cancer staging.

Keywords: urinary bladder neoplasms; ultrasonography; multiparametric magnetic resonance imaging; diagnostic imaging.
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TpapUUMOHHbIE U UHHOBALMOHHbIE METOADI
BU3yaJi3aLUM NpU paKe MOYEBOro Ny3bips:
TeXHONOrUa BbINOJIHEHUS U NPUMEHEeHue

F. Masino', L. Eusebi?, G. Muscatella', M. Montatore', G. Sortino?,
W. Giannubilo?, G. Guglielmi'**

! Foggia University School of Medicine, ®oma, Utanus;
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AHHOTALIUA

B craTtbe onucaHbl coBpeMeHHble MeTOAbI BU3yanu3aLmm Mpu OLEHKE paka MOYeBOro My3blps C YY4ETOM TPAAMLMOHHBIX TEX-
HOMOrMiA (yNbTpa3ByKOBOE MCCNEL0BaHWE, KOMMbOTEPHO-TOMOrpaduyeckas yporpadms u MarHUTHO-pe3oHaHCHas ToMorpa-
dus), a TaKKe HOBbIX TEXHONOTWM, TaKUX KaK yNbTPa3ByKOBOE MCC/e0BaHME C KOHTPACTHBIM YCUIIEHUEM U ABYX3HEpreTuye-
CKas KOMrboTepHas ToMorpadus.

B Havane cratbu npeactaBneHbl 06LMe faHHbIe 06 aHaTOMUKM MOYEBOrO My3blps ANS NMOHUMAHMA €ro HOPMasbHOro BHELL-
Hero BUAa Npu BU3yanu3aLum, a TakKe 0CHOBHble 0COBEHHOCTW paKka MOYEBOr0 My3blpsi C YYETOM 3NMAEMUONOTUM, KITUHU-
YECKOM KapTuHbI, KnaccuuKkauum 1 nedyenns. 3ateM obcyAaeTcs ponb Kaxaoro MeToda BU3yanu3aumm ¢ 06bscHEHUEM
TEXHWK BbINOHEHUS NPOLEAYPbl U MPUMEHEHUS B OLIEHKE paKa MOYeBOro My3bipsi.

Busyanusauus urpaeT BaHeliLyo pofib B BbISBIEHWW U CTAAMPOBaHWM paka MoYeBOro ny3bips. B yacTHocTy, B nocnefHee
BpeMS BO3pacTaeT poJib MarHUTHO-PE30HAHCHO TOMorpaduu, KoTopas, AONOSHAA Pe3ynbTaTbl KOMMbOTEPHO-TOMOrpaduye-
CKoW yporpaduv U ynbTpa3ByKOBOr0 MCCNeA0BaHMUs, No3sosisfeT AuddepeHUMpoBaTh MbILLEYHO-UHBA3UBHBIA PaK MOYEBOr0
My3blps OT HEMBILLEYHO-MHBA3WUBHOMO C MOMOLLbIO CUCTEMbI OTHETHOCTM M AaHHbIX 0 Bu3yanusaumm (VI-RADS). Ynbrpassy-
KOBOE WCCNeAO0BaHUe C KOHTPACTHBIM YCUNIEHWEM U ABYX3HEpreTMyeckas KOMMbloTepHas ToMorpadus — HoBble MeTofbl
BM3yaNin3aumu, KoTopble 061afatoT 0cobbIMKU NperMyLLLeCTBaMU M 06eCrieunBaloT NPaBUIbLHBIA NOAX0S, K MALMEHTY C OHKONO-
rM4eckuMm 3abonesaHuamu. B KoHue 063opa npefcTaBnieHbl KOMOMHUPOBaHHbIE METOAbI BU3YaNnn3aLuy, BKIIOUakoLMe no-
3UTPOHHO-3MMCCUOHHYI0 TOMOrpaduio, COBMELLEHHYH) C KOMMbIOTEPHOW UM MarHUTHO-Pe30HaHCHON ToMorpadven, KoTopble
TaKXKe NepcneKTUBHBI NPY CTaAUPOBAHWM paKa MOYEBOTO My3bips.

KnioueBble cnoBa: HOB006pa3OBaHVI$| MQOYeBOro nysblpd; ynbTpa3ByKoBOE WCCiieaoBaHUe; MynbTUNapaMeTpuyecKas
MarHuTHO-pe3oHaHCHasA TOMOFpa¢JI/IFI; [MarHocTnyecKaa smM3yanusauus.
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Multiple biliary microhamartomas diagnosed
in an unsuspecting elderly patient
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ABSTRACT

Multiple biliary hamartomas are a benign incidental finding in the liver. They are not easily detected if one has never seen them,
and if appropriate imaging tests are unavailable, and also can be challenging to differentiate from other liver lesions based on
imaging alone. Thus, this study aimed to expand the radiologist's digital image library, enabling a quick and precise differential
diagnosis. This paper also highlights the importance of thorough radiological assessment and need for a multidisciplinary
approach, involving radiologists, hepatologists, and pathologists, to ensure a precise diagnosis.

The patient presented at the hospital for a computed tomography scan and an abdominal magnetic resonance imaging
recommended by his general practitioner to assess the biliary tree (magnetic resonance cholangiopancreatography), owing to
persistent abdominal pain. The patient had never undergone an abdominal magnetic resonance imaging previously; hence, the
discovery of hepatic lesions was incidental and unexpected.

Magnetic resonance imaging revealed multiple benign lesions in both the hepatic lobes comparable to the Von Meyenburg
complex. These lesions are multiple hamartomas and behave differently in all magnetic resonance imaging sequences.
Images acquired with different magnetic resonance imaging sequences were carefully examined. Multiple lesions were
found scattered throughout the liver; however, the lesions were benign and consistent with the diagnosis of multiple biliary
hamartomas.

Medical practitioners should examine the presence of multiple biliary hamartomas and consider them in the differential
diagnosis when patients present with hepatic abnormalities. This can prevent unnecessary interventions and guide appropriate
patient management.

Keywords: liver; hamartomas; Von Meyenburg complex; magnetic resonance imaging; diagnostic imaging; magnetic
resonance cholangiography; bile duct neoplasms.
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cnyqaﬁHo AUArHoCTUpoBaHHblie Y NOXKKUJI0ro nalUeHTa

M. Balbino', M. Montatore', G. Fascia', R. Tupputi?, F. Masino', G. Muscatella',
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AHHOTALIMA

MHoecTBeHHbIE 6UNMapHbIe raMapToMbl, TaKXKEe Ha3blBaeMble KoMnieKcamu hoH MelteHbypra — 310 LobpoKayecTBEHHbIE
HOBOODPAa30BaHUA NeYeHU, KOTOPbIE MOrYT BbiTb BbIABMEHBI CyyaiiHo. WX Henerko obHapyuTb, ecnu paHee He A0BOAY-
I0Cb C HUMM BCTPEYaThCs, a TaKKe ecniv COOTBETCTBYIOLLME MeTOAbI BU3Yann3aLmu Ha MOMEHT 00cne0BaHuUA HeLOCTYMHbI.
K ToMy 3Ke UX CIOXHO OTAMYNTB OT APYrUX NOpaXKEHWI NeYeHu Ha 0CHOBaHWUM BU3YanU3aLMOHHBIX JaHHbIX. TakuM 0bpasom,
OnMcaHWe [JaHHOr0 KIIMHMYECKOro Clyyasl HampaBneHo Ha MonosiHeHne GubnmnoTekn LMbpoBbIX M30BPaXeHUH, YTO NO3BO-
1T paguonory BbICTpo M TouHO npoBecTH AuddepeHUManbHylo aMarHocTuKy. KpoMe Toro, NofYEpKMBAETCA BaXHOCTb TLUa-
TENbHOI PEHTrEHONIOMMYECKOI OLIEHKM 3TOr0 3ab0MieBaHUs U He0HX0AMMOCTb MYNbTUANCLMIIIMHAPHOTO NOAXO0AA C Y4acTUEM
Pagmosoros, renartonoroB 1 NaTosioroB A1s NOCTAHOBKM TOYHOMO UarHo3a.

MaumeHT nocTynun B 6oNbHALY 1A NPOBELEHWSA KOMMbIOTEPHOW TOMOrpadum 1 MarHUTHO-pe30HaHCHOW ToMorpadum bproLw-
HOI MONOCTM NO PEKOMeHJALMK TepaneBTa As OLEHKM COCTOSHWSA BunnapHoro fepeBa (MarHUTHO-pe30HaAHCHas X0NlaHrno-
naHKkpeatorpadms) B CBA3M C MOCTOSHHbIMM BonsiMmM B kuBoTE. MaumeHTy HUKOrAa paHee He NPOBOAMIIM MHCTPYMEHTANIbHOE
obcnefioBaHMe BpHOLLHOM NONOCTH, NO3ITOMY HOBOOBPa30BaHMsA NeYeHW 0Ka3anuchb Cly4aliHoW U HEOXMAAHHON HaX0LKOM.
MarHuTHo-pe3oHaHcHast ToMorpadusa BbisSBUNA MHOXECTBEHHble J00pOKa4ecTBEHHbIE 00pa3oBaHUA B 06eMX MeYEHOUHBIX
L0N5IX, CONOCTaBUMBIE € KoMmieKcammn GoH MeiieHbypra. 3T nopaxeHus npeAcTaBAsioT coboil MHOXKECTBEHHbIE FaMapTOMbI
1 BedyT cebs no-pasHOMy BO BCEX NOCNE0BATeNIbHOCTAX CKAHUPOBAHHS.

B xopge uccnepnoBaHms Bbiny TLLATENBHO U3Y4YeHbl M30BpaKeHns, NOyYeHHbIE C MOMOLLBIO Pa3fUYHbIX NOC/e0BaTe/IbHOCTE
MarHWUTHO-pe30HaHCHoI ToMorpadum. B neyeHn obHapyxeHbl MHOXKECTBEHHBIE 0Yark NOPaXeHUs ¢ NpU3HaKamu Aobpokave-
CTBEHHOCTH, KOTOPbIE COOTBETCTBOBA/IM ANArHO3y «MHOXECTBEHHble DUNMapHbIe raMapTOMbl».

MpaKTUKytoLLMe CNeLmManmucTbl LOMKHBI YMETb pacno3HaTh 3T0 3aboneBaHue U yUUTLIBATL ero npu AuddepeHumnansHoi ama-
FHOCTMKE Y MALMEHTOB C NATOJIOTMAMM MeYeHU. 3T0 NMO3BOAUT NPeAOTBPATUTb HEHYXHbIE BMeLLaTeNlbCTBa U BblbpaTh npa-
BW/IbHYH0 TAKTUKY BeJEHUS NaLMEHTOB.

KnioueBblie cnoBa: neyeHs; raMapToMbl; KOMIJIEKC CI)OH MEﬁEH6pra; MarHMTHO-pe30HaHCHaA TOMOFpadJMFI; AnarHocTnyeckas
BU3yann3auua; MarHUTHO-pe30HaHCHaA xonaHrmorpadm;l; H08006p630BaHMH JKeJ14HbIX MPOTOKOB.
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Prospective evaluation of the extensibility

of the ascending aorta wall and its vascular
prosthesis in a patient with an aneurysm with
technically flawless surgical correction and
postoperative decrease in functional parameters:
A case report

Alexander V. Friedman', Tatiana A. Bergen', Dmitry A. Sirota', Boris N. Kozlov?,
Irina Yu. Zhuravleva', Alexandra R. Tarkova', Wladimir Yu. Ussov', Alexander M. Chernyavskiy'

1 E. Meshalkin National Medical Research Center, Novosibirsk, Russia;
2 Cardiology Research Institute of the Tomsk National Research Medical Center, Tomsk, Russia

ABSTRACT

In this clinical case, a patient who had an instrumentally detected aneurysm with the lumen expanding up to 60 mm underwent
a surgically flawless prosthetic replacement of the ascending aorta. This treatment led to decreased exercise tolerance,
decreased contractile function of the left ventricular myocardium at rest, and enlarged pulmonary artery. The leading factor
was a decrease in the volume of systolic expansion of the aorta down to 5 mL (at the initial 13 mL), despite a noticeable
increase in the extensibility and a decrease in mechanical stiffness compared with initial indexes of the affected aortic wall. In
the literature review, considering mechanical extensibility and elasticity, problems in creating aortic prostheses equivalent to
those for healthy biological tissues were discussed.

Keywords: aneurysm of the ascending aorta; prosthetics of the ascending aorta; extensibility; Young's modulus; systolic
stretching of the aorta; coronary blood supply to the myocardium; case report.

To cite this article:

Friedman AV, Bergen TA, Sirota DA, Kozlov BN, Zhuravleva IYu, Tarkova AR, Ussav WYu, Chernyavskiy AM. Prospective evaluation of the extensibility of the
ascending aorta wall and its vascular prosthesis in a patient with an aneurysm with technically flawless surgical correction and postoperative decrease in
functional parameters: A case report. Digital Diagnostics. 2024;5(2):342-353. DOI: https://doi.org/10.17816/DD568070

Submitted: 06.08.2023 Accepted: 06.12.2023 Published online: 29.01.2024
V-2
ECO®VECTOR Article can be used under the CC BY-NC-ND 40 International License

© Eco-Vector, 2024


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.17816/DD568070
https://doi.org/10.17816/DD568070

343

KJITMHVHECKVIE CITYHAN T.5, N2, 2024 Digital Diagnostics
DOI: https://doi.org/10.17816/DD568070

lpocnekTUBHaA oLeHKa NOKa3aTenel pacTXKUMOCTU
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AHHOTALMA

MpenctaBneH M 06CYKAEH KIIMHUYECKUIA CIyYald, KOTAa Y NALMEHTKW NOC/e BbIMOSIHEHUS! XUpypruyecku besynpeyHoro npo-
Te31pOBaHNUA BOCXOASALLEN a0PThl 0TMEYaNIoCh BbIPaXKEHHOE CHIKEHME TONEPaHTHOCTU K (M3MYECKON HarpysKe, CHUXEeHMe
COKPATUTESIbHON (YHKLMM MUOKapAa NIEBOTO JKENy0uYKa B MOKOE W pacluMpeHue NEFOYHOI apTepun BCNEeACTBUE ycuie-
HUA NIETOYHON apTepuanbHoit runepTeHsun. MpoTesnpoBaHue GbiN0 BLIMOIHEHO B CBA3M C MHCTPYMEHTANIbHO BbIAB/IEHHOM
MpY PacLUMPEHHOM MarHUTHO-PE30HAHCHOM TOMOTpatMYECKOM UCCIeA0BaHUM aHEBPU3MON BOCXOASLLEN aopThl C yBENYe-
HMEM MpOCBeTa B MOMEPEYHOM CeyeHUn aopTbl A0 60 MM. MoKasaHo, YTO eAMHCTBEHHBIM U BeAyLUMM (aKTOpPOM K pasBu-
TUIO HEraTMBHbIX MOCNEACTBUIA MPOTE3VUPOBaHNS SBUNOCh CHUMEHWE 06BbEMA CUCTOIMYECKOTO PaclLMpeHns aopTbl 40 5 M,
MpY UCXOAHBIX 13 M/, HECMOTpA Ha 3aMeTHOe YBEJIMYEHMe NOKa3aTesel PaCTAKMUMOCTU U CHUKEHUS MeXaHUYECKON KECTKO-
CTW N0 CPaBHEHMIO C NOKa3aTesIAMU NOPaXKEHHOI CTeHKY aopTbl. [peacTaBneH 0630p NMTepaTypbl U 06CYXKAEHbI B 3TO CBA3M
HacToATeNbHasA Heo6X0AMMOCTb M Npo6ieMbl CO3AaHMA NPOTE30B a0PTbl, IKBUBANEHTHbIX MO MOKA3aTeNAM MeXaHWYecKom
PacTSXKMMOCTM W YNpYrocTU TaKoBbIM [151 30,0POBbIX BMONOMMYECKUX TKAHEN.
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Idiopathic enterocolic intussusception:
imaging findings in an abdominal emergency
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ABSTRACT

Adult intussusceptions are a rare cause of abdominal obstruction and are usually associated with a neoplastic disease; idiopathic
forms are extremely rare. We report a case of enterocolic intussusception in a young woman who experienced symptoms of
abdominal obstruction. Imaging findings were reported. On histological examination, no underlying diseases were found. The
patient presented at the hospital for computed tomography because of persistent abdominal pain. Computed tomography
revealed an enterocolic invagination involving the ileocecal valve and cecum and widespread edematous thickening of the
colonic parietal walls.

Idiopathic enterocolic intussusception is an uncommon abdominal urgency in adults. Symptoms can be vague and persistent,
delaying an accurate diagnosis. Imaging is crucial in these circumstances to make a diagnosis. Some computed tomography
findings, such as a target-like bulk, may be suggestive.
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UavnonaTuuyeckas MHBarMHauus KuLeYHUKa:
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abaoMMHaNbHOM NaTonorumn
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AHHOTALIMA

WHBarMHaLma KuLLeYHWKa Y B3POCNbIX — PefKan NPUYMHA KULLEYHON HEMPOXOAMMOCTU 1 06bIYHO CBA3aHa C HeonnacTuye-
cKuMK 3abonesaHuamu. Manonatnyeckue opMbl BCTpeyaloTcs KpanHe peako. B cTatbe onucbiBaeTca cnyyai MHBarMHaLmm
KULLIEYHMKA Y MONOA0N JKEHLUMHBI, KOTOPas UCMbITbIBaNA CUMMTOMBI KULLEYHON HenpoxoauMocTy. lpeacTaBneHbl pesynbra-
Tbl BU3yanMU3aLMu.

MepBUYHbIX 3aboNieBaHUA NPW TUCTONOMMYECKOM MCCefi0BaHUM BbisBlIEHO He 6bino. [laumeHTka moctynuna B 6ombHULY
ANA NPOBefieHUA KOMMbOTePHON ToMorpadum 13-3a NoCToAHHbLIX 6oneit B xuBoTe. KoMmbloTepHas ToMorpadus BbisBUNa
WHBArMHAaLMIO KWLLEYHWUKA C BOB/IEYEHWEM WeOLIeKalbHOr0 KianaHa U Kynona Cnemon KULLKKW, a TakKe 0TEYHOCTb U yToN-
LLeHMe CTEHOK MapueTanbHOM BpiolmnHbl. Manonatnieckas MHBarMHauUMs KULEYHMKAa — PeAKoe HeOT/IOMHOe COCTOSHWe
OpraHoB BpIOLLHOM NOMOCTU Y B3pOCbIX. CUMMTOMBI MOTYT BbITb NEPCUCTUPYIOLLMMM, CTEPTBIMU U HEACHBIMM, YTO 3aTPYAHSAET
MOCTaHOBKY TOYHOrO AMarHo3a. B Takux cnyyasx peluaiowlee 3HauyeHUe MMeeT AMarHoCTUYeCKas Bu3yanusaums. Hekotopble
pe3y/bTaTbl KOMMbIOTEPHON TOMOTpaduK, Takne Kak MULLEHEBUHOE COAEPIKMMOE KULLIEYHUKA, MOTYT YKa3blBaTb Ha AaHHOe
3abonesaHue.

KnioueBble cnoBa: MHBarnHauus, NlanapocKonua; KOJISKTOMUA; KOMNbOTEPHAaA TOMOFpad)VIﬂ; 6plOLIJHaFI nonocTb.
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Unilateral pulmonary vein atresia:
Difficulties of radiological diagnosis

Veronika V. Zharikova', Valentin A. Nechaev', Evgenia A. Kulikova', Andrey L. Yudin?

! Moscow City Oncological Hospital No. 1, Moscow, Russia;
2 The Russian National Research Medical University named after N.I. Pirogov, Moscow, Russia

ABSTRACT

Pulmonary vein atresia is a rare congenital abnormality that could manifest in isolation or in association with other congenital
abnormalities in the cardiovascular system such as pulmonary vein hypoplasia. Pulmonary vein atresia leads to changes
in cardiovascular functioning. This abnormality is often diagnosed in children with recurrent pneumonia and hemoptysis. In
adulthood, pulmonary vein atresia is much less common, with clinical symptoms such as dyspnea during physical exercises
and hemoptysis. However, some patients are asymptomatic. Owing to the nonspecific imaging findings, lung parenchymal
changes are often misdiagnosed as another lung disease, including inflammatory genesis disease. In this article, a case of a
young man with asymptomatic unilateral pulmonary vein atresia combined with pulmonary artery hypoplasia and interstitial
lung changes in a lung with hypoplasia was presented. These pathologies were first identified in a 21-year-old patient by
contrast-enhanced computed tomography.

Keywords: pulmonary vein; atresia; pulmonary artery; hypoplasia; inferior vena cava; case report; computed tomography.
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OAHOCTOPOHHAA aTpe3ns NEroYHbIX BeH:
CJI0XXHOCTH Jly4eBOM AUArHOCTUKM

B.B. ¥{apurosa', B.A. Heuaes', E.A. Kynukosa', AJ1. 10aun?

! TopocKas KMHUYeCKas oHKonorndeckan 6onbHuua Ne1, Mockea, Poceust;
2 POCCUIACKMIA HaLMOHambHBIA UCCTIE[0BATENBCKUIA MEAMLMHCKMIA YHuBepcuTeT uMenm H.W. Muporosa, Mockea, Poceus

AHHOTALMA

ATpe3usi NEroyHbIX BeH — PEeAKWUiA MOPOK Pa3BUTMA, KOTOPLIA MOXKET BO3HWMKATb KaK M30JIMPOBaHHO, TakK M B COYETaHUM
C ApYrYMU BPOKAEHHLIMWA MOPOKaMU Pa3BUTMA CEpPAEYHO-COCYAMCTON CUCTEMBI, HaNpUMep, C TaKUM KaK runonnasua ne-
rO4HOM apTepuun. ATpesns NEroYHbIX BeH NPUBOLMT K U3MEHEHMAM B paboTe cepAeyH0-cocyamucTon cucTeMbl. [laHHbIA no-
POK pasBMTUS Yallle AMArHOCTUPYeTCSA B MNIAZEHYECKOM M paHHEM [ETCKOM BO3pacTeM BBUAY PELMAMBMPYIOLLMX 3MU30L0B
MHEBMOHWM M KPOBOXapKaHbsi. Bo B3pociioM Bo3pacTe aTpesuns NIEFOYHbIX BEH BCTPEYAETCS HAMHOTO PEXKE, KIMHUYECKH Xa-
PaKTEPU3YETCA TaKUMU NPOABSIEHNSMM, KaK 0AbILLUKA NPY GU3NYECKON Harpy3Ke U KpoBoXapKaHbe. OfHaKO B pefiKuX Cyqasnx
KIIMHUYECKUE CUMMTOMBI OTCYTCTBYIOT, MPW 3TOM M3MEHEHWUA B NapeHXUMe NIEMKMUX HOCAT HecneunpuIecKuii XapaKTep, BBUAY
Yero MoryT ObiTb OLLIMOOYHO pacLeHeHbl KaK NPOSIBEHUS Pa3fMYHbIX IEFOYHbIX 3aD01IeBaHUIA B TOM YKCIe BOCMANMTESNBbHO-
ro reHesa. B npefcTaBneHHoON cTaTbe OMMCAHO KIMHMYECKOEe HabMlofeHue COYeTaHUs OLHOCTOPOHHEN aTpe3nuy NErOYHbIX
BEH C rWMoniasuen NEro4HON apTepun U UHTEPCTULMANBHBIMU U3MEHEHUSMW B TUMOMN/Aa3MPOBAaHHOM JIETKOM Y MOMOAOro
MY)X4YMHbI Be3 anob co CTOpoHbI opraHoB AblxaHus. latonorun Bnepsoie BbisBNeHbI B 21 rof N0 AaHHLIM KOMMbHOTEPHOM
TOMOrpaduu C KOHTPACTHLIM YCUIIEHUEM.

KnioueBble cioBa: aTpesus; NEroyHble BeHbI; TMNONa3ns; NEFOYHbIE apTEPUM; HUXKHSAA N0NAs BEHA; KIIMHUYECKUIA ClyYai;
KOMrbloTepHas ToMorpadms.
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An unknown situs viscerum inversus totalis,
accidentally discovered after computed tomography
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ABSTRACT

Benign situs inversus totalis of the viscerum is often diagnosed accidentally, rarely in adults, and more frequently in children
and neonates, affecting both sexes. In this report, a young female patient accidentally discovered a situs inversus totalis after
computed tomography for acute abdominal pain. In this uncommon anatomical abnormality, the major visceral organs are
reversed in the opposite direction. This report highlights the importance of being aware of and considering situs inversus in
clinical practice, particularly when interpreting imaging findings and planning medical procedures. This is critical for differential
diagnosis and comorbidities that may affect those patients.

The cause of situs inversus totalis is still unknown; however, this condition is frequently asymptomatic, particularly in infants,
and is sometimes associated with other syndromes. The patient arrived at the emergency department with left flank pain,
nausea, and fever. In the first ultrasonography, a strange anatomy was suspected; thus, a contrasted computed tomography
was performed. The patient had never had a computed tomography scan before. The identification of situs inversus totalis was
unexpected and coincidental; the computed tomography images were carefully examined. In patients with chest or abdominal
pain, clinicians may consider situs inversus totalis based on computed tomography, particularly if without clinical and imaging
history. This knowledge can help in the differential diagnosis, avoiding unneeded interventions. Moreover, comorbidities that
affect several systems, particularly cardiovascular and pulmonary systems, affect quite a few patients with situs inversus totalis,
who require careful examination and lifelong monitoring.

Keywords: computed tomography; diagnostic imaging; situs inversus totalis; viscerum inversus; anatomic variation;
dextrocardia; left-sided gallbladder; left-right asymmetry; mirror-image transposition.
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Monnas TpaHcno3uumsa BHYTPEeHHUX OpraHoB
HeACHOW 3TMONOrUM, Cy4alHO BbisIBJIEHHas
NpyU KOMMbIOTEPHOU TOMOrpaguu

M. Montatore', M. Balbino', F. Masino', T. Ruggiero?, G. Guglielmi" %3

! University of Foggia, ®oma, Utanms;
2 Dimiccoli Hospital, bapnetra, Utanus;
3 Casa Sollievo della Sofferenza Hospital, ®oaxa, Wranua

AHHOTALINA

[lobpokayecTBeHHas TpaHCNO3ULMA BHYTPEHHUX OpraHoB (situs inversus totalis) yacTo AuarHoCTMpyeTcs Cy4anHo, peaKo
Yy B3pOC/ibIX M Yallle Y AeTer U HOBOPOXAEHHBIX, KaK NpaBuio, y npeActaButenen obonx nonos. B aaHHol cTaTbe onucaH
CNyyaii MOJIOA0M NaUMEHTKK, Y KOTOPOU ciyyaliHo obHapyxunm situs inversus totalis npu KoMnbloTepHOM ToMorpaduu
no nosogy ocTpoit 6onm B xuBoTe. Mpu 3TOM peaKoit aHOManuu OCHOBHbIE BHYTPEHHME OpraHbl UMEIOT 3epKanbHOe pacno-
noxeHue. [laHHbIA cnyyaii NOAYEPKMBAET BaXXHOCTb UH(OPMMPOBAHHOCTW Bpayen M yYeTa Situs inversus B KIIMHUYECKOM
MpaKT1Ke, 0COOEHHO NpY UHTEpNpeTaLMM pe3ynbTaToB BU3yann3auum U NIaHWPOBaHWN MeLMLMHCKUX Npouenyp. 3HaHusA
0 NOJ0BHBIX aHOManMAX 04eHb BaHbl A8 AuddepeHUManbHON SUArHOCTUKM W BbISIBNIEHWS CONYTCTBYIOLLMX 3aboneBaHuii
Yy TakuX NaLMEHTOB.

3monorus situs inversus totalis 4o cux nop He ficHa, 0AHAKO 3TO COCTOSHWE YacTo MpoTeKaeT 6eccMNTOMHO, 0cobeHHO
Y MNIafeHLEB, U MHOTAA accoLMMpYeTCs € APYrMMUM CMHApOMaMu. Halla nauueHTKa NocTynuna B OTAENEHUE HEOT/IOMHOM
nomoLm ¢ 6onblo B NeBOM 60Ky, TOLWHOTOW M NIUXOpPaaKoi. [pu nepBoM ynbTpa3ByKOBOM MCCNEA0BaHWM Bbiio BbISBNEHO
HETUMUYHOE PacnosioXeHUe BHYTPEHHWX OpraHoB. 10 3ToW NpuunHe Bbina Ha3HayeHa KOMMbIOTEPHas TOMOrpadus C KOH-
TpacTMpOBaHUeEM, NOCNE Yero CHUMKM Bbin TLLaTebHO U3ydeHbl. PaHee nauMeHTKa HUKOr4a He NpoXoauna KOMMbIOTEPHYHo
ToMorpacmio, noatoMy situs inversus totalis okazanacb HeOXULAHHOM W ClyyaiiHOW HaxoaKoM. [pu bonsx B rpyan unn xu-
BOTE Bpayu MOryT MpeLnonoXuUTb Hanuuue situs inversus totalis no pesynbTataM KOMMblOTEpHOH ToMorpadmm, ocobeHHo
€CNM HET APYrvX KIMHUYECKUX M BU3YalM3aLMOHHBIX AaHHbIX B aHaMHe3e. 3TW 3HaHus MoryT noModb B AuddepeHumanb-
HOW AMarHOCTMKe, No3BoNAs M3bexaTb HeHYXHbIX BMellaTenscTB. bonee Toro, conytcTByowme 3aboneBaHus, 3aTparu-
BaloOLLiMe HECKOSIbKO CUCTEM OpraHoB, B YaCTHOCTU CepAEYHO-COCYAUCTYIO M NIErOYHYI0, BCTPEYAIOTCA Y MHOMMX MauuMeHToB
c situs inversus totalis, 4to TpebyeT TiwaTenbHOro 0bcnesoBaHNs U HAbNIOAEHNS 32 HUMK B TEYEHWUE BCEW JKU3HMU.

KntoueBble cyioBa: KoMNbloTepHasi TOMorpadus; AMarHoCTUYecKan BU3yanmsaums; situs inversus totalis; viscerum inver-
SUS; aHaTOMUYECKWUIA BapuaHT; AeKCTPOKapAMS; 1eBOCTOPOHHUIN XeNYHbIN My3blpb; IEBO-NpaBas aCUMMETPUS; 3epKasibHas
TPaHCNO3ULYUA.
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Difficulties in the radiological diagnosis
of mature adrenal teratoma mimicking
neuroblastoma in a child

Ekaterina S. Shchelkanova, Galina V. Tereshchenko, Alexey S. Krasnov

Dmitry Rogachev National Medical Research Center of Pediatric Hematology, Oncology and Immunology, Moscow, Russia

ABSTRACT

The most common adrenal tumor in young children is neuroblastoma, which can be difficult to differentiate from other conditions
such as nephroblastoma, adrenal hemorrhage, angiomyolipoma, myelolipoma, and adenoma. This article describes a case of
teratoma, one of the rarest adrenal tumors in children. Initially, despite its large size, it demonstrated all the radiological and
histological signs of neuroblastoma. Teratomas are germ cell tumors usually found in the gonads. Adrenal teratomas are
extremely rare, accounting for approximately 0.13% of all adrenal tumors. Typically, adrenal teratomas are asymptomatic, as
the retroperitoneal space is large enough to accommodate the growth of the tumor without causing symptoms. For the first
time in domestic literature, we present a clinical case of adrenal teratoma in a 3-month-old child. The article also presents a
detailed description of the diagnostic process and challenges that radiologists and clinicians face when encountering a common
tumor in a very rare location for children. This report aimed to help physicians increase awareness of this rare condition and
include adrenal teratomas in the potential differential diagnosis of adrenal neoplasms.

Keywords: adrenal teratoma; case report; pediatrics; radiology.
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TpyaHOCTH Ny4eBOW AUArHOCTUKM 3pesiod TepaToMbl
HapNo4YeYHUKa, UMUTUpYIOLLEH HeiipobnacToMy,
y pe6éHka

E.C. WenkaHosa, I'.B. Tepewuenko, A.C. KpacHos

HaumoHanbHbIA MeaNLMHCKMIA CCNeL0BaTeNIbCKUI LIEHTP AETCKON reMaToNorii, OHKONOrM U UMMYHOJOM MU
umenmn [IMutpus Porauesa, Mocksa, Poccust

AHHOTALIMA

Haubonee yactoe 0bpa3oBaHMe HagnO4YEHHUKOB Y AETEN paHHEro Bo3pacta — 3T0 HelpobnacToMa, B AnddepeHLmManbHbIN
PSA KOTOPOW BKITIOYEHDI Takue 0bpa3oBaHms, Kak HedpobnacToMa, KpOBOU3NIUAHKUE B HAAMOYEYHMK, aHTUOMUONUMOMA, MUe-
nonunoma u afieHoMa. B naHHou cTaTbe onucaH cnyyal 0fHOM U3 CaMblX PeKUX OMyXosiel HaANOYeYHUKOB Y AeTen — Te-
paToMbl, KOTOpas Ha HauasbHbIX 3Tanax AMarHoCTUKK, HECMOTPSA Ha KPYNMHbIW pa3Mep, LEMOHCTPUPOBaNa BCe PEHTTEHOMOMM-
YECKWe W MUCTONOrMYecKUe NpPU3HaKKU HeWpobnacToMbl.

TepaToMbl — 3T0 repMUHOrEHHO-KNIETOYHbIE ONYX0/W, 0BbINHO 0BHapyKMBaeMble B 0651acTM roHaf. TepaToMbl Hagnouyey-
HWKOB BCTPeYaloTCs KpaHe pefko u coctasnsioT okoso 0,13% Bcex obpa3oBaHui HapnoyeyHukoB. Kak npaBuio, TepaToMbl
HaANoYeYHMKOB MPOTEKAKT HECCMMNTOMHO 3a CYET TOro, YTO 3abpIOLLIMHHOE NPOCTPAHCTBO LOCTAaTOMHO 0BLWMPHO ANs CBO-
boaHoro pocTa 06pa3oBaHms.

BrepBble B 0TeYeCTBEHHOI NMTEpaType HaMM NPEeLCTaB/IEH KITMHUYECKUA Cy4aii TepaToMbl HAaNOYeYHUKa y pebEHKa B BO3-
pacTe 3 MecsiueB. B cTatbe Takke nofpobHO ONUCAH X0, AWMArHOCTUYECKUX UCCNEAO0BaHUA U Te COMHOCTHM, C KOTOpbIMM
PEHTFEHOMOMM U KJIMHULMCTBI CTOJIKHYNIMCb, BCTPETMB PacnpoCTpaHEHHYI0 B LETCKOM BO3pacTe ONyXojib B OYEHb PeLKOM
ANS HeE NIoKanu3aumm.

[laHHas cTaTbsl MOXET NOMOYb BpayaM MOBbICUTb OCBEJOMJIEHHOCTb O TaKOM pefKoM 3aboneBaHWM W BKIOUMTbL TepaToMy
HaANoYeYHMKOB B NOTEHLMaNbHbIA auddepeHUmManbHbii pas HoBoobpa3oBaHMiA HaANOYeYHUKOB.

KnioueBble cnoBa: TepaTtoMa Haano4yevyHnKa; KJIMHUYECKUM CJ'Iy’-IBVI; neguatpua; ny4yesad oUarHOCTUKa.
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