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Pesiome

Lienb. OueHVTb BO3MOXXHOCTb ANArHOCTUKMN M3MEHEHMI JIETKUX Y NaLUeHTOB C MHEBMO-
Huen COVID-19 npu nomoLym ynbTpas3ByKa B YCNIOBUAX OTAENIeHNA MHTEHCMBHOW Tepanuu,
a Takxe onpeaennTb ANarHOCTUYECKYIO0 3HaUMMOCTb meToAa Y3U nerkux.

Matepuanbl n merogbl. [lpoBefieHO peTpocneKkTuBHoe nccnefoBaHme 40 nauneHToB.
Bce maumeHTbl umenu nHeBMOHWMIO, accounmnpoBaHHyto ¢ COVID-19, pasnuuyHon cteneHmn
TAXKECTWN NO AaHHbIM KOMMbIOTEPHON ToMorpadun. M3 HUx 27 umenn BbipaKeHHYIo Abl-
XaTenbHY HeJOCTaTOYHOCTb, YTO TPeboBaNo NPUMEHEHNA NCKYCCTBEHHOWN BEHTUAALUN
nerkux (MBJ1), 2 naumeHTaM okcureHaums obecneuymBanacb paboTol annapaTta 3KcTpa-
KopropasibHOWM MeMbpaHHOW okcureHaumm (SKMO), 9 uenoBek HaxoaWIMCh Ha pecnupa-
TOPHOW NogaepKKe NPy NOMOLLM BbICOKOMOTOYHbIX Ha3aNbHbIX KaHonb Hi Flow (HFNC),
2 nayumeHTa nosyyanu UHCYGNALMIO yBNaXKHEHHOrO KUCIOpoAa Npu NMOMOLLU HOCOBbIX
KaHIonb.

Pe3ynbraTtbl. Hamu 6b110 ycTaHOBMEHO, UTO Y 24 naumeHToB (60%) no aaHHbIM KT na-
TOJMIOrMYecKme N3MeHeHNs onpeaensanucb B 060MxX NErknx U MMeny npenmMyLecTBEHHO
cy6nneBpasibHylo JloKanmsauuio. Y aByx naumeHToB (5%) Habnoganocb TotanbHoe 100%-
Hoe nopaeHue Nierknx no pesynbratam KT ¢ CMHAPOMOM OneyYeHeHNA NEeroYHON TKaHu
no Y3W. BoisiBneHHble npu KT 3MeHeHUs Nerkoro no tmny cybnieBpanbHOro «<MaToBOro
cTekna» B 38 (97,5%) cnyvasx npu Y3U onpepensnucb B Buge cybnieBpasnbHbIX KOHCO-
nugauunin. Y ogHoro v TOro e nauueHTa B pasHbiX 06iacTAX Nerknx BO3MOMXHO OfHO-
BPeMeHHOoe onpefeneHne pasnnmyHbix Y3-npu3sHakoB B 3aBUCMMOCTU OT CTeMNeHN BOBJie-
YeHWA TKaHW Nlerkoro B natosiornyecknin npouecc. Y 12 nauneHtos npu Y3 goctoBepHO
TOYHO OonpeaenAnca NHeBMOTOPAKC, y 28 — rugpoTopakc. YyBCTBUTENbHOCTb MeTOAA CO-
cTaBumna 89-94%. CneuyunduuHocTb Y3W Bapbmposana ot 58,3% no 91,3%.

BbiBopbl. [lofnyyeHHble HamMn AaHHble NO3BONAIOT OTHecTU Y3U K anbTepHaTMBHOMY
CKPUHUHIOBOMY METOAY AMArHOCTUKM MHEBMOHWMW NMPU HEBO3MOMXHOCTU BbINONHUTL KT.
CoHorpadusa nerkmx MoXeT NCNONb30BaTbCA ANA ANArHOCTUKM PAAA HEOTIOXKHbIX COCTO-
AHWUIA Y NaLMEHTOB C TAXeNION NMaTosornen Ierknx, a Takke Ana AUHaMUYECKON OLLeHKM
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Abstract

Purpose. To assess the possibility of diagnosing lung changes in patients with Covid-19
pneumonia using ultrasound in the intensive care unit, as well as to determine the
diagnostic significance of lung ultrasound.

Materials and methods. A retrospective study of 40 patients was carried out. All patients
had pneumonia associated with Covid-19, of varying severity according to computed
tomography. Of these, 27 had severe respiratory failure, which required the use of
mechanical ventilation (lung ventilation), 2 patients were oxygenated by the operation of
the ECMO (extracorporeal membrane oxygenation) machine, 9 people were on respiratory
support using high-flow nasal cannulas Hi Flow (HFNC), 2 patients received humidified
oxygen insufflation with nasal cannulas.

Results. We found that in 24 patients (60%), according to CT data, pathological changes
were determined in both lungs and had predominantly subpleural localization. Two
patients (5%) had a total 100% lesion of the lungs according to the results of CT, with
a syndrome of hepatization of the lung tissue according to ultrasound. Changes in the
lung as subpleural "frosted glass" detected by CT, in 38 (97.5%) cases, were determined
by ultrasound as subpleural consolidations. In the same patient in different areas of the
lungs, it is possible to simultaneously determine various ultrasound signs, depending on
the degree of involvement of the lung tissue in the pathological process. In 12 patients
with ultrasound diagnostics, pneumothorax was reliably and accurately determined, in
28 — hydrothorax. The sensitivity of the method was 89-94%. The specificity of ultrasound
varied from 58.3% to 91.3%.

Conclusions. Our sensitivity and specificity results of LUS show the high possibilities of
ultrasound diagnostics of inflammatory respiratory diseases caused by the SARS-CoV-2
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virus. This allows us to attribute ultrasound to an alternative screening procedure for
evaluating pneumonia. Lung sonography can be used to diagnose a number of emergency
conditions in patients with severe lung pathology, as well as to dynamically assess the
state of the lungs in intensive care patients. It is necessary to introduce the method into
wide clinical practice.

Keywords: pulmonary ultrasound, COVID-19 pneumonia, respiratory failure,
consolidation, pneumothorax, pulmonary edema, intensive care, urgent conditions

B BBEJEHWE

Bo Bpemsa naHaemun COVID-19 (aHrn. coronavirus disease 2019, KOpoHaBMpyCcHasa UH-
dekuma 2019) noBbILIEHHOE BHYMaHVE NPYBAEKIIO YbTPa3ByKoBOe uccneposaHue (Y3U)
NErkux. Ynbrpa3ByKoOBOW MeTOA NCCieOBaHNA B MNOJIHON Mepe OTBeyaeT BCEM COBPEMEH-
HbIM TpeboBaHNAM ANArHOCTUYECKMX NPOLEAYP, MOCKOMbKY ABAAETCA MHOPMATUBHbIM,
6e30MnacHbIM, €ro NPUMeHeHe NPaKTUYECKN He 3aBUCUT OT COCTOAHMA NauneHTa [1, 3,9,
14, 25, 31]. C KaxgbIM rooM BO3MOXHOCTb MPUMEHEH WA AaHHOIO MeToAa B KNMHMNYECKON
npakTrke pacteT. Ha cerogHAWHNIA feHb YNbTPa3BYK Havanm NPUMEHATb 1 A1 OLEHKM
3aboneBaHui ierkmx. OgHako NpYMeHeHne 3TOro MeTofa, C OAHON CTOPOHbI, MOJTHOCTbLIO
OrpaHUYeHOo Hannumem Bo3ayxa B NapeHXMMe NIErkoro 1 NosHbIM ero OTPaXKeHMEeM OT Mo-
BepXHOCTW nnieBpbl. C Apyro CTOPOHbI, Npn 3ab0neBaHMAX Nerkux NpoucxoanT notepsa
BO3JYLIHOCTMN JIEFOYHONW MapeHXMMbl, UTO JAeT BO3MOXHOCTb MPOHUKHOBEHUSA YNbTpa-
3BYKOBbIX BOJIH B MOBPEXAEHHbIE YYACTKN JIETKUX C PEFUCTPALIMEN TEX U MHBIX YIbTpa-
3BYKOBbIX apTedaKTOB, NPy aHann3e KOTOPbIX Mbl 1 MOXXEM ANArHOCTUPOBATb Pa3fINyHble
3aboneBaHuA neroyHol TkaHu [5, 8, 12, 18, 23, 39]. OTcyTCTBUE Ny4YEBOWN Harpy3Ku, OTCyT-
CTBME MPOTMBOMOKA3aHWUI, MPOCTOTa B UCMONIb30BAaHUN ABNAIOTCA HEOCMOPUMbIMA MNpe-
UMyLLEeCTBaMK YNbTPa3BYKOBOrO MCC/IeOBaHWA, KOTOpble 06ecrneunBaT BO3IMOXKHOCTb
ObICTPON, MPUKPOBATHOW ANArHOCTUKWN YPreHTHOW natonorun nerkmx. OgHaKko UCnosnb-
30BaHMEe JAHHOro METOLA B MPAKTMKE MHTEHCUBHONM Tepanuu B Hallel CTpaHe He pac-
npocTpaHeHo. B ycnoBmax naHageMun KOpoHaBrPYCHOM MHPEKLUK C BbICOKOW fonein Ta-
xenbix ¢opM 3a60neBaHNA BO3POC UHTEPEC K M3YUEHMIO BO3MOXHOCTEN NCMONb30BaHNA
YNbTPa3ByKOBOW ANArHOCTVKM NaTONIOrMM NIErkKUX y NauMeHTOB OTAENEHUN peaHmauum
1 nHTeHcnBHom Tepanun (OAP).

B LIEJTb NCCJIEOOBAHUA

OueHUTb BO3MOXXHOCTb AMArHOCTUKM M3MEHEHUI NEerknx y naumeHToB C MHEeBMOHU-
et COVID-19 npu nomowu ynbTpasByKa B yC/TIOBUAX OTAENEHNA MHTEHCUBHOW Tepanuu, a
TaK»Ke onpefenvTb ANAarHoCTUYECKYo 3HaUMMOCTb MeTofa Y3 nerkux.

B MATEPWAJTbl U METO/bI

MpoBeneHoO peTpocneKkTBHOE nccnienoBaHne 40 NMaumMeHToB, CPean KOTOpbIX Oblno
16 My>KUurH 1 24 XeHLWKrHbI B Bo3pacTe oT 19 go 90 neT, cpegHmi Bo3pact 70,05+£10,2 ropa.
Bce mauveHTbl MMenu NHEeBMOHMIO, accoummpoBaHHyto ¢ COVID-19, pa3nuyHon cteneHn
TAXKECTW MO AaHHBIM KOMMbIOTEPHOW ToMorpaduun. U3 HUx 27 nmMenn BblpaXKeHHY [bl-
XaTes/lbHYI0 HeJOCTaTOYHOCTb, UTO TPeBOBaNo NPYMEHEHUA NCKYCCTBEHHOW BEHTUAALUN
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nerkux (MBJ1), 2 naumneHTam oKkcureHauma obecrneyrBanach paboTol annaparta SKCTpakop-

nopanbHo MmembpaHHol okcureHaumm (SKMO), 9 yenioBek HaXOAWNCL Ha pecnunpaTop-

HOW nogaep»<Ke Npv NOMOLLM BbICOKOMOTOUHbIX Ha3asbHbIX KaHtonb Hi Flow (HFNC), 2 na-

LMeHTa nonyyanm nHCybnaLmio yBnakHeHHOro Kiciopoga npu NoMOLLM HOCOBbIX KaHIosb.
WccnepoBaHme BbiNonHeHO Ha 6a3e oTaeneHWa aHecTe3nonorumn 1 peaHnmaumm Ne 2

(nepenpodunnpoBaHHOro AnA OKasaHWsA NOMOLWM naumeHTam ¢ nHdpekuymen COVID-19)

Y «MUHCKNIA HayYHO-NPAKTUYECKWUI LEHTP XMPYPrn, TPAHCMIAHTONOMMN U reMaTono-

rmm» 3a nepuog ¢ 02.11.20 no 16.01.22.

Bcem naumeHTam, COOTBETCTBYIOLMM KpUTEPUAM OTOOPA, BbIMOMHANINCL KOMMblOTEp-
Hasa Tomorpadua opraHos rpyaHon knetku (KT OFK) kak ocHoBHOI meTog, a Takxe Y3U
NEerknx 1 nNneBpasbHbIX MOMOCTEN KaK JONOIHUTENbHbIN METOA ANArHOCTUKN.

KT rpygHom KneTku npoBogwunacb Ha Tomorpadax 3kcnepTHoro Knacca Canon
(Toshiba) Aquillon ONE 640 1 Siemens Emotion 6. Y3/ BbinonHAnM Ha nprubopax BbICOKO-
ro knacca BK Medical (aHus) n GE Logiq (General Electric, CLLA).

[na oueHkun rnybokonexalynx oTAeNoB JIerkoro NCNosib30Ban KOHBEKCHbIN AaTUKK C
yacToTou ynbTpassyka 2,5-5,0 My, ana 6onee getanbHOro nccnegoBaHua cybnnespanb-
HbIX N3MEHEHUIN NEerkoro NCnosb30Banu MNMHENHbIN AaTunK ¢ Yactoton 7-10 MTu. Uccne-
[OBaHMe NPOBOAMIN B NMOJSIOXKEHUWN MALMEHTOB fieXa Ha CrVHe, CMAA U Jiexa Ha »KUBoTe
(npoH-no3unuus). Y3U nerkmx BoiNonHANOCL cornacHo metoauke Bedside Lung Ultrasound
in Emergency, COVID-19 Lung Ultrasound in Emergency Department, ¢ pernctpauuen
pe3ynbTaToB B NPOTOKON UccnefoBaHus [2].

[JaHHble, nonyyeHHble AByMA metogamu (KT n Y3W), cpaBHuBanucbL mexgy coboii no
pacnpocTpaHeHHOCTN NpoLecca U XapakTepy CTPYKTYPHbIX N3MEHEHMWI NIerOUYHON TKaHMW.
Takxe BCeM naumeHTam AfiA BO3MOXHOCTU OLEHKN AVHaMWKK TeuyeHua npouecca no Y3
coHorpadua nerkmx NpoBoAmnacb NOBTOPHO Yepes TPoe CYTOK OT NepBOro MCCnefoBaHuA.

B pe3synbTate onpepeneHa gmarHoctMyeckas TOYHOCTb, UYBCTBUTENBHOCTb U Crieuu-
duuHocTb Y3W no cpaBHeHuto ¢ pesynbtatamu KT, a Tak»ke NokasaHa BO3MOMXHOCTb OLeH-
KW U3MEHEHWI B Nerkrnx Npu noMoLLmn ynbTpa3ByKa y NauneHToB C Taxenbimm ¢opmamu
KOPOHaBUPYCHOM MHbeKL MU,

CTaTucTnyecKnii aHanns3 JaHHbIX MPOBOAUSICA NPY NoMoLM Nporpammel Statistica 11.0.

Kputepumamm BKNoUeHNA NaLMeHToB B UCCNef0BaHNe ABNANUCD:

1. Hanunume y naumeHTa NonoxumTenbHOro pesynbrata Tecta Ha SARS-CoV-2 (aHrn. severe
acute respiratory syndrome coronavirus 2, KOpOHaBMpPYC BTOPOro TWNa, Bbl3blBaloLWNIA
TAXKENbIN OCTPbIN PeCcnMpPaTopHbIf CMHAPOM), onpeaeneHHoe nyTeM AWArHOCTUKK
MeToAOoM nonnmepasHon uenHon peakuuu (NMUP), unn Hannume NonoxmnTenbHoOro pe-
3ynbTaTa TecTa Ha onpepgeneHue HazodaprHreanbHoro aHTureHa SARS-CoV-2.

2. BbinonHeHHas KT opraHoB rpyaHoN KNeTKn Npu NocTynfieHny B oTaeNneHe peaHuma-
uun.

3. Hanwnume gaHHbIx Y3 nerknx n nnespanbHbIX NONOCTEN, BbINMOJHEHHOIO He No3gHee
24 yacosB ot KT, a TakXKe Hannume nccnefoBaHmA Yepes Tpoe CYyTOK OT nepeBuyHoro Y3u
Nerkux.

Kputepuamm ncknioueHna n3 uccnefoBaHus 6oy cnegyowime:

1. Hanuuue y naumeHTOB NOAKOMXHON 3MPU3EMbI B MPOEKLUN 0Uara NopaxeHusa neroy-
HOW TKaHW, MOCKOJIbKY HaNnue AaHHOro COCTOAHMA 3aTpyAHAET BU3yanun3aumio Hu-
xenexawyux cTpyKTyp npu nomolum Y3M Beualy paccenBaHunA ynbTPa3BYKOBbIX BOJTH
OT My3blPbKOB BO3yXa.
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2. KoHCTUTyLMOHanbHble 0COBEHHOCTM MaLMEHTOB, 3aTpyAHALWME BM3Yyanu3auuio, Ta-
Kne Kak nHaekc maccol Tena (MMT) 6onee 30, C TOAWMNHON NOAKOXKHO-KUPOBOW KneT-
yaTku 6onee 10 cm, BBMAY NOMNOLWEHMA U 3aTyXaHWA Y3-BOJH, UTO BefleT K CHUXEHMIo
BO3MOXXHOCTM JOCTOBEPHO OL€HUTb MOPaMeHHbIe YYaCTKM NIerkunx.

3. Hanuuue HapyLueHnA LenoCTHOCTH KOXHOro NOKpOoBa B 06/1aCTAX MCCNefoBaHMsA, YTo
NpenATCTBOBAsIO BU3yann3aLum BCcex 0b6nacTen nerkumx, a Takke nNpeacTaBnano yrpo-
3y pacnpocTpaHeHns MUKPOBHOW Gnopbl B MOpaMeHHble YYaCTKM KOXW C BbICOKAM
PUCKOM MOABMEHNA UHPEKLMOHHBIX OCJIOXKHEHUIA.

B PE3YJNIbTATbl U OBCYXOAEHNE

Mo pe3ynbraTam 06paboOTKM MOJSyYEHHbIX AaHHbIX HaMK OblNO YCTaHOBJIEHO, YTO Yy
24 naumneHToB (60%) No gaHHbIM KT natonormnyeckme M3MeHeHMA onpeaenanncb B 06onx
NErknx n UMenu NperMyLLecTBEHHO CybnneBpasnbHyto IoKanmsauuio (puc. 1).

MNMoparkeHune rnybokonexalynx y4acTkoB 1 6a3anbHbIX OTAeNoB Obino 3aperncTpupo-
BaHO y 16 (40%) naumeHTOB.

Y nByx naumeHToB (5%) Habnoganocb TotanbHoe 100%-Hoe NopaeHwne Nerkrx no pe-
3ynbtatam KT, ¢ cuHApPOMOM oneyeHeHna neroyHom TkaHn no Y3 (puc. 2).

BbisaBneHHble npu KT n3mMeHeHWA nerkoro no tmny cyonnespanbHOro «<MaToBOro CTeK-
na» B 38 (97,5%) cnyyasax npu Y3 onpegenannch B Buge cybnneBpanbHbix KOHCoNuaa-
LW, T. €. YH4aCTKOB MOHWKEHHOWN 3XOreHHOCTH, valle HenpaBuibHon GopMbl, pa3mepa-
MK o 4,0 cm, Ha doHe Hanuuma NMbo OTCYTCTBUA APYTMX COHOrpaduueckmx NpPU3HaKkos

A B

Puc. 1. KomnbloTepHasa Tomorpamma 1 3xorpamma nawueHTta ¢ nHeemonunen COVID-19:

A - ABYCTOPOHHAA NosicermeHTapHasi MTHEBMOHMA, U3MEHEeHUe JIero4Hol TKaHW Mo TNy «<MaToBOro
cTeKna», KNnacc TAXKeCTH 2, no pesynbTraTaM BbINOJIHEHUA KOMMNbIOTEPHOI TOMOrpadunm Nerknx;

B - axorpamma (¥Y3-gatumk pacnonoxeH no linea axilaris posterior dextra B 7-8-m mexxpe6epbsx),
BUAHa cy6nneBpanbHaA KOHCONMAALMA U YTONLEHHAA NIMHUA NIEBPbI € TAXKenbiM B-npodunem

Fig. 1. CAT scan and echogram of a patient with COVID-19 pneumonia: A - double polysegmental
pneumonia, ‘frosted glass’ changes of lung tissue, severity class 2, based on the results of lung
computed tomography; B - echogram (ultrasound sensor is located along linea axilaris posterior dextra
in 7-8 intercostal spaces) shows subpleural consolidation and a thickened pleural line with a heavy
B-profile
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A B

Puc. 2. ®oto ckaHa KT 1 3xorpammbl JIerkux nayueHTa ¢ ToTasibHbiM NOpaXkeHeMm JIErOYHOI TKaHN

npun COVID-19: A - ABYCTOPOHHAA NONNCErMeHTapHasa NHEBMOHUA, KNacc TAXKeCTN 4 no pesynbratam
KOMMNbIOTEePHOI1 Tomorpaduu; B - ciHApom onevyeHeHNs NIEro4HOI MapeHXnMbl B pesysbTarte
TOTa/IbHOr0 NOPa)KeHUsA Nerkoro No pesynbratam coHorpaduu (¥Y3-gaTumk pacnonoxet no linea axilaris
media dextra B 8-m mexxpebepbe)

Fig. 2. Photo of a CT scan and an echogram of the patient’s lungs with an overall affection of the lung
tissue as a result of COVID-19: A - double polysegmental pneumonia, severity class 4 according to the
results of computed tomography; B - syndrome of the lung parenchyma hepatization as a result of an
overall affection of the lung, according to the results of sonography (the ultrasound sensor is located
along the linea axilaris media dextra in the 8" intercostal space)

HanMuMA BOCMANNTEIbHOIO Mpouecca B TKaHW JIETKOro, TakMX KakK MHOXKeCTBEHHble
B-nunHWMN, 3MEHeHHaA NMHUA NNeBpPbI.

ApTedakTbl, onpegeneHHble npu nomoLr Y3, nofaHOCTbI0 COOTBETCTBOBANM JIOKA/M-
3aUMM U3MEHEHMWI NEroYyHoN TKaHu no AaHHbIM KT Bo Bcex 40 cnyuyasax (100%), ogHako
npu Y3 makcrmanbHas rnyburHa BblSIBNAEMbIX OYAroB MOpPakeHWsA Oblla OTMeUYeHa O
7 cm B 21 cnyyae (52,5%), a npu KT-uccnegoBaHny y4acTKM NOpaXKeHUsA Ierkoro onpepe-
NANUCH W Ha ry6uHe 6onee 10 cm B 31 cnyuyae (77,5%).

Tak»e HaMK1 YCTaHOBJIEHO, YTO Y OAHOTO U TOTO Xe MaLMeHTa B pa3Hbix 0bnacTax ner-
KMX BO3MOXHO OfJHOBPEMEHHOE onpeaeneHre pasnyHbix ¥3-npu3Hakos B 3aBUCMMOCTHN
OT CTeneHW BOBJIeUYEeHUA TKaHW NIErkoro B MaToNiormyecknin npouecc. Hanpumep, y nauu-
eHTa A. no pe3synbsTtatam Y3U 6biir o6HapykeHbl ciegytowme aptedakTbl: no linea axilaris
anterior dextra B 5-M Mexpebepbe MHOXeCTBeHHble B-nuHuu, no linea axilaris media
dextra B 5-m mexxpebepbe cybnneBpanbHas KoHconuaauus, no linea axilaris media dextra
B 7-M MeXpebepbe yTosLLeHHas MMHNA NneBpbl, 6e3 koHconugaumu, a no linea clavicularis
dextra B 3-M Mexpebepbe Hen3MeHeHHas NIeroyHasi NapeHxMMa ¢ A-NMHUAMN.

Bcem naumeHTam NpoBOAMNOCH YNbTPAa3BYKOBOE NCCNEefOBaHNE NErknx B AUHaAMMKeE,
Ha TpeTuin aeHb oT nepBuYHoro Y3W. bbina npocnexeHa YeTkaa B3auMOCBA3b NOABNEHNSA
HOBBIX JINOO NCUYE3HOBEHNA YKE UMeIoLLMXCH Y3-NPr3HaKoB BOCMANUTENIbHONO NpoLecca
TKaHW NErkoro, a TakxKe NpociexeHa YeTkasA AMHaMKKa NHEeBMO- U rmapoTopakca. Tak, y
14 nauuneHToB (35%) npm Y3/ npocnexmnBanucb NPU3HaK1 yBeNMYEHUA MHTePCTULMASIb-
HOro OTeKa JiIerknx B BuAe yBenmuyeHusa Konmyectsa B-nuHun, yBenmyeHme pasmepos n
KOJIMYeCTBa KOHCONMAALNIA, BMIOTb O TOTAJIbHOTO NMOPaXKeHUst fONM NINOO NEerkoro Le-
nuKoM. B cBoto ouepeppb, y 25 naumneHToB (62,5%) 06Hapy>KEHO YMEHbLUEHME PAa3MEPOB
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KoHconupaumn nubo BoBCe MCUE3HOBEHME MasbIX CyOnneBpasibHbIX 04aroB AeCTpyKLmMK
TKaHW Nerkoro.

Y 12 naumeHToB npun Y3/ fOCTOBEPHO TOYHO Onpeenanca NHeBMOTOPAKC, y 28 -
rmapoTopaKkc, KoTopble B nocnegyouem 6oy nogTBepKAeHbl APYrMUA MeTofamMu 1C-
cnefoBaHmA.

MNposopa ROC-aHanu3 (puc. 3), Mbl NOAYYNAM JaHHbIE, CXOXMNe C nccnegoBaHuem [5] un
APYrvX aBTOPOB.

KonnuectseHHas nHtepnpetauma TPR-FPR B cnyyae npumeHeHuna Y3W npu oTeke ner-
koro (Mogenb 1, Kpueaa TPR-FPR N2 1 Ha rpaduke), BbiparkeHHas B AUC (aria under curve),
paBHa 0,734. Mpwn 3ToM napameTp sen. (4WyBCTBUTENbHOCTb) cocTaBmn 89%, spe. (cneuu-
$MUYHOCTD) — 94%.

Ona mopgenu 2 (kpueasa TPR-FPR N2 2 Ha rpaduike) B cnyyae npumeHeHnsa Y3U ans Bbl-
ABNeHuA neroyHom koHconugaumm AUC paBHa 0,751. MapameTp sen. — 87%, spe. — 95%.

Mpwn npnmeHeHumn Y3 pna guarHoCTMKM NHEBMOTOPaKCa nerkoro (Mogenb 3, KpuBas
TPR-FPR N 3 Ha rpaduke) AUC coctaBuna 0,567, sen. — 85%, spe. - 91%.

AHanunsnpya nonyyeHHble pe3ynbraTbl, BUANM, YTO UTOrosble 3HaveHna AUC 1 - AUC 3
He BbIXOAAT 3a npefesnbl oTpeska [0,5-1,0] 4nA BbieonncaHHbIX MOAENEN, @ 3HaUYUT, AaH-
Hble Mopenen ABAAITCA KayeCTBEHHbIMM 1 obnafalT JOCTaTOMHON ANArHOCTUYECKON
LeHHOCTbIO.

Ha cerofHAWHWA AeHb KOMMbloTepHasa TomMmorpadua cumtaeTca «3010TblM CTaHAap-
TOM» B ANArHOCTMKe BOCManuUTeNbHbIX M3MeHeHUn nerkmx. OgHaKo BO3MOXHOCTU Npu-
MEHEHWA 3TOro MeToAa orpaHuyeHbl B Clly4asax ero NPUMeHeHa y NaumeHTOB peaHma-
LMOHHOIO NPodunsA, HaXOAAWNXCA B KPaiHe TAXXeNoM HeCcTabuiibHOM COCTOAHWM, BBULY

ROC-aHann3
2
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\ 3
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> 06
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Puc. 3. Receiver operating characteristic: npepgcraBneHa TPR-FPR (true positive rate-false positive rate)
3aBUCUMOCTH
Fig. 3. Receiver operating characteristic: TPR-FPR (true positive rate-false positive rate) dependencies
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YnbTpa3ByKoOBOE MCCIieAoBaHMe NIeTKNX B OTAENEHUN
WHTEHCMBHOWN Tepanuu y nauneHTos ¢ nHesmoHmnen COVID-19

OMacHOCTW TPAHCMOPTUPOBKM, @ TaKkKe y 6epeMeHHbIX XKEHLUUH U AieTei No NpUYKMHe Bbl-
COKOW Ny4eBOW HarpysKu.

B Takmx cnyvasax Y3M 6onee npmemnemo, NOCKONbKy ABnAeTcA 6e30macHbiM, B TOM
yncne n3-3a OTCYTCTBUA NOHU3MPYIOLWErO U3lyYeHUA C ero HeraTMBHbIMU BAUAHMAMY Ha
nnog. Kpome Toro, ynbTpa3ByKoBOW METOA MMEET pAf NpeumyLlecTs nepes Komnbiotep-
HOW ToMorpaduen, Taknx Kak MeHbLIas CTOMMOCTb, MPOCTOTa METOANKN U BO3MOXKHOCTb
NCMONb30BaHWA NPAMO y NOCTENN NaUMeHTa B OTAENEHMN peaHMaLnn B TeX ClyYanx, Kor-
[a TPaHCNOPTMPOBKa NaLueHTa 3aTpyaHeHa U HEBO3MOXHa U3-3a TAXKENOro COCTOAHNA.

OpHako cnefyet BblAeNnTb pALd OrpaHUYeHnin Npu ncnonb3osaHun Y3W, 3atpyaHsto-
LWKMX NpoBeAeHne nccnenoBaHus. B nepByto ouepefb 3T0 KOHCTUTYLMOHHbIE OCOBEHHO-
cTn nauymeHToB ¢ VIMT 6onee 30, 3aTpygHaiowme Y3-Bm3yanmsauumio. Y Takmx naymeHToB
TONLWMHA MOAKOXXHO-XNPOBOr0 CI0A NPUBOAMT K 3aTyXaHI0 Y3-BOMHbI B TOJILLE XXMPOBOW
TKaHU N B UTOre BeAEeT K CHUXKEHMIO BO3MOMXHOCTWN JOCTOBEPHO OLEHUTb MOPaXKeHHble
yyacTKu nerkmx. Kpome T1oro, Hanuume KOCTHbIX CTPYKTYpP, TakMX Kak rpyanHa n pebpa, He
JaeT BO3MOXKHOCTM UCC/IefoBaTh BCIO MOBEPXHOCTb JIETKNX, 3TO He MO3BONAET OLEeHUTb
pacnpocTpaHeHne NaTonornyeckoro npouecca B TkaHum nerkoro Ha 100%. Takke Hamm
nokasaHo, 4to Y3/ He faeT BO3MOXHOCTM JOCTOBEPHO AMArHOCTMPOBaTh My6HOoKo Nnexa-
LMe KOHCONMaaLmu, pacnonaratowmeca 6osee yem Ha 7 M, UTo, B CBOIO ouepesb, He No-
3BONAET JOCKOHANbHO NCCNefoBaTh BCIO SIEFOYHYIO MAPEHXMMY.

MNpoBeAeHHbIN CTaTUCTUYECKNIA aHaNM3 MONYyYEeHHbIX HaMW JaHHbIX MOKa3an JocTa-
TOYHO BbICOKYIO AMAarHOCTUYECKYIO LIeHHOCTb MeToAa Y3-Bm3yanum3aLumnm natonoruy ner-
KUX Yy NaLmneHToB ¢ TaxenbiMn dopmamn nHbekumm COVID-19. YyBcTBUTENBHOCTL METOAA
cocTtaBuna 89-94%. Hambonbluaa 4yBCTBUTENIbHOCTb onpeAenieHa Aaa MasbiX KOHCOMM-
[aLui, 4To COOTBETCTBOBANO CUMMTOMY «MAaTOBOrO CTekfa» no AaHHbiM KT. Cneymduny-
HoCTb ¥Y3W 3aBncena oT xapakTepa n3MeHeHUn n Bapbrposana ot 58,3% o 91,3%. Cnepy-
eT OTMeTUTb, YTO NOJTyYeHHbIe pe3yfbTaTbl COOTBETCTBYIOT AaHHbIM ApPYrnx aBTopos [12,
15,18, 25, 33].

Taknum 06pa3om, UHTEHCMBHAs Tepanus NauneHTOB C TAXenbiMn Gopmammn nHbeKuun
COVID-19, HaxoaALWKMXCA B KPUTUUYECKOM COCTOAHMM, TpebyeT Hanmuma 6bicTporo n 3¢-
$EKTUBHOMO MeTofa ANHAMNYECKOW OLEHKM COCTOAHMNSA NTEMKUX.
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