OPUMMHANTBHBIE MCCNEOBAHMA 2021.T2 N3 Digital Diagnostics 219
4

DOI: https://doi.org/10.17816/DD76726 .

OueHKa aMaMeTpa NEro4YHOMU apTepuM NpU pasiUYHON il
cTteneHu TaxecTu TeyeHua COVID-19 (no gaHHbIM
6eCKOHTpacTHOM KOMNbIOTEepHOU TOMOrpadpum NErkux)

A.0. Annes" ®, H.[l. Kynpasues' 2, A.B. Metpaikun?, 3.P. Aptiokosa?, A.C. Lkopa',
C.N. Mopo308?

! Mopopckan KnnHudeckan 6onbHuua N2 67 umenn J1.A. Bopoxo6osa [lenaptameHTa 3paBooxpaHeHua ropoa Mockesl, MockBa,
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Poccuickan ®Oepepauma

AHHOTAUNA

06ocHosaHue. KoMnbioTepHaa ToMorpa¢uA ABMAETCA METOAOM Bblbopa Mpu OLEHKe 06bEMa MopameHWA NErkux
MPY BUPYCHBIX MHEBMOHMSAX, B TOM uMcne accoummpoBaHHbix ¢ COVID-19. MoMuMo oueHKM 06bEMa NoparkeHUA NEFKMX,
KOMIblOTepHaA ToMorpadumA no3BonsAeT onpefenvTs pa3Mepbl MarucTpanbHbIX COCY0B FPYOHOM KNETKW. 3TO NO3BOMAO0
NpoaHanun3upoBatb CBA3b MeAay TAwecTblo TedeHna COVID-19 u HanuumeM n3MeHeHMA OMaMeTPOB NEFOYHON apTepum
¥ BOCXOAALLEN aopTbl. PaclumMpeHre néroyHom apTepum ABAETCA NPU3HAKOM NIEFOYHOM runepTeH3nn. N3ydeHne OaHHbIX
3aKOHOMEPHOCTEN MOMET UMETb KIMHWUYECKOE 3HaUeHMEe B OTHOLLEHUM ONPefeneHWA TaKTUKK JIeYeHUA 1 NPorHo3a Teve-
HuA 3aboneBaHua COVID-19.

Llens — oueHNTb 3aBUCMMOCTb MEY ANAMETPOM NEFOYHOW apTepum U cTeneHblo TAKecTM TedeHna COVID-19 y na-
LIMEHTOB pas/IM4HOro Bo3pacTa.

Mamepuanel u Memodsl. OgHOLEHTPOBOE OAHOMOMEHTHOE CMIOLIHOE HEKOHTPONIMpYyeMoe UcCrefoBaHue BbiMoMHe-
HO B rpynne naumeHToB (n=511, 267 MyxuuH, MegmnaHa 59 nert, IQR 49,0-65,0, pasamax ot 31 go 84 nert), npoxoamBLLKX
nleyeHne BO BPeMEHHOM rocnutane ana neyenua nauuento ¢ COVID-19. Mpu rocnutanmsaumum Bce nauMeHTbl NpOLLAN
KOMIbIOTEPHOE TOMorpaduyeckoe MccneoBaHMe OpraHoB rpyAHOM KNETKU C NOMOLLbI0 MobuibHOM cucteMbl Airo TruCT
(Stryker, CLUA). CteneHb nopaeHWA NEroYHOM TKaHW oueHuBanach no wkane KT 1-4. M3mepenue guamMetpa néroyHoi
apTepuu 1 BOCXOAALLEN aopThbl NPOBOAMNOCH CTaHLAPTHBIMU UHCTPYMEHTaMM paboyei CTaHLMK Bpada-peHTreHosora nep-
NEeHOUKYNAPHO ANIMHHOW OCU cocyda.

Pesynomamel. TNonyyeHbl cnegyiolime CTaTUCTUHECKM 3HAUMMble 3aKOHOMEPHOCTU: pacLUMpeHVe NEFOYHOM apTepum
W yBENMYEHWEe OTHOLLUEHUA NEOYHOM apTepuW/BOCXOMALLEN aopTbl ObINO CBA3AHO C YBENIMYEHWEM CTENEHU MOParKeHWs
nérkux npu COVID-19 (kputepui Kpackena—Yonnuca, p <0,001; meamanHbin Tect, p <0,001); omameTp BocxogALlero oT-
[ieNla aopTbl JOCTOBEPHO YBENMYMBAETCA C BO3pacToM naumeHTa (Kputepuii Kpackena-Yonnuca, p <0,001; MegmaHHbIn
Tect, p <0,001). MoKasaHbl HeLOCTOBEPHAA CBA3b MEMH/Y YBENMYEHUEM OMaMeTpa NEFOYHOM apTepMM U BO3PacToM nauu-
eHTa (Kputepui Kpackena—Yonnuca, p=0,094; MegmanHbin Tect, p=0,311) u HegoCTOBEPHaA CBA3b MEHOY M3MEHEHWEM
AvaMeTpa BOCXOAALLEN aopThl U CTeMeHblo nopaxeHua nérkmx (kputepui Kpackena—Yonnuca, p=0,061; MeguaHHbIi Tecr,
p=0,165). Bo Bcex BO3pacTHbIX Fpynnax C TAMKEMbIM Te4yeHWeM 3aboneBaHWA U 6ONbLUMM 0OBEMOM MOpaXKeHUA NETKMX
(KT-3 1 KT-4) nokasaHo JocToBepHO 60sbLUee KONM4eCTBO NaLMeHTOB C NPU3HaKaMM NErOYHOM FMNepTeH3um (paclumpeH-
HaA oT 29 MM 1 bonee NErovHas apTepus).

3aknoyeHue. [unataums NEroYHON apTepuM M YBENIYEHME OTHOLLEHUA AMAMETPOB IEFOYHON apTepum/BoCXoaALLen
aopThbl 4OCTOBEPHO CBA3AHO C yBenuyeHWeM 06bEMa nopaxenua nérkvx npu COVID-19 Bo Bcex BO3pacTHbIX rpynnax.

Kniouesble cnosa: COVID-19; néroyHan apTepus; NéroyHan runepTeH3und; aopTa; KOMMNbITEPHaA ToMorpadus.
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Changing of pulmonary artery diameter in accordance
with severity of COVID-19 (assessment based
on non-contrast computer tomography)

Alexander F. Aliev':3, Nikita D. Kudryavtsev'-2, Alexey V. Petraikin?, Zlata R. Artyukova?,
Andrey S. Shkoda', Sergey P. Morozov?

" L.A. Vorokhobov Municipal Clinical Hospital No 67 of the Moscow Health Department, Moscow, Russian Federation
2 Moscow Center for Diagnostics and Telemedicine, Moscow, Russian Federation, Moscow, Russian Federation
3 The Moscow Research and Clinical Center for Tuberculosis Control of the Moscow Health Department, Moscow, Russian Federation

ABSTRACT

BACKGROUND: Computed tomography is the method of choice for assessing the volume of lung damage in viral pneumonia,
including those associated with COVID-19. In addition, computed tomography can determine the main vessels size of the
thorax. This allowed us to analyze the relationship between the severity of COVID-19 and the changes in the diameters of the
pulmonary artery (PA) and ascending aorta (Ao). Dilation of the PA is a sign of pulmonary hypertension. The study of these
patterns may be of clinical significance in determining the treatment tactics and prognosis of the course of COVID-19 disease.

AIM: To evaluate the relationship between PA diameter and the severity of the COVID-19 course in patients of different ages.

MATERIALS AND METHODS: This study is a single-centered, cross-section, continuous, uncontrolled study performed on
a group of patients (n=511, 267 men, median 59 years, IQR 49.0-65.0, ages 31-84 years) who were treated in a temporary
hospital to treat patient with COVID-19. During hospitalization all patients were examined by CT scan of the chest. All studies
were carried out using a mobile CT scan system Airo TruCT (Stryker, USA). The degree of damage to the lung tissue was
assessed using the CT volume scale 1-4. Measurement of the LA and Ao diameters was carried out using standard instruments
of the radiologist’s CT workstation perpendicular to the long axis of the vessel.

RESULTS: The following statistically significant regularities were obtained: the detection of a dilated pulmonary artery
(PA) and an increased PA/Ao ratio correlated to an increase in the degree of lung damage in COVID-19 (Kruskal-Wallis test,
K-W p <0.001; median test, MT p <0.001), the diameter of the ascending aorta (Ao) significantly increases with the patient’s
age (K-W p <0.001; MT p <0.001). An insignificant correlation between an increase in the diameter of the pulmonary artery
(PA) and the patient’s age (K-W p=0.094; MT p=0.311) and an insignificant correlation between detection of a change in aortic
(Ao) diameter and the degree of lung damage (K-W p=0.061; MT p=0.165) were shown. In groups with a severe course of the
disease and a large volume of lung lesions (CT-3 and CT-4), a significantly greater number of patients with signs of pulmonary
hypertension (detection of the dilated pulmonary artery: 29 mm and more) was shown for all age groups.

CONCLUSION: The study showed that PA dilatation and increased PA/Ao diameter ratio were significantly associated with
increased pulmonary lesion volume in COVID-19 in all age groups.

Keywords: COVID-19; pulmonary artery; pulmonary hypertension; thoracic aorta; X-ray computed tomography.
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