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PHILIPS .

LindbpoBas
peHTreHorpadma

i

R
HoBasa undppoBas
peHTreHorpadunyeckasa cuctreMa
Philips DigitalDiagnost C90 Tenepb B Poccum!

Bynyuiee peHTreHorpadum yxe 3aecb n cenyac

Cuctema Philips DigitalDiagnost C90 - 310 onTumanbHoe
pelleHne aAna peHTreHonornyeckoro otaeneHunsa. B cucreme
BOMMOLLEeHbl nocnegHue paspaboTtku Philips, koTopbie
CMOCOBCTBYIOT MONTYYEHUIO CHUMKOB BbICOKOIO KadecTBa

C HU3KOW 00301 0b6nyyeHusa, onTuMmnsaumm paboyero
npouecca v co3gaHnio kKompopTa Kak ana naumeHTa, Tak u
ONna MeauuUMHCKOro nepcoHana.

YcoBepLUeHCTBOBaHHbIV 610K peHTreH Tpy6Ku Ha
NOTOJIOYHOM NMoABece C CEHCOPHbIM 3KPaHOM, OCHAaLLLeHHbIA
nosnHbiM pyHKUMOHANOM pabouel cTaHUUK NabopaHTa,

a TaKkXKe BCTPOEHHOM KaMepow, obecrneumnsaloT NoHbIn
KOHTPOJ/1b B CAMOM KabuHeTe 1 crocobHbl MOBbICUTb
CKOPOCTb Y TOYHOCTb UccnegoBaHui. lNonHoe yrnpasneHme reoMeTpuen cucTeMbl U 3afaHne napamMmeTpos
nccnenoBaHUs Tenepb MOXKET OCYLLIECTBIATLCA Ha BIOKe peHTreH TPYBKN, He OTXOoA4A OT NaumueHTa.

BcTpoeHHasi Kamepa npegocrasngeT TOYHYIO KOJUTMMauUuio 1 Nno3BOJideT O6HaDYH(VITb OBxxeHune
nauueHTa, HaxoaaCh PAAOM C HUM elLlle 00 NPoBeAeHUA SKCMO3ULIUN, YTO CHMXKAeT HeobxoauMOCTb B
NMOBTOPHbIX CHUMKax.

MoTonouHbin Nnogsec pr6KVI No3BONAET AeNnaTb NccneqoBaHuMs B NoOoOM TOUKe KabuHeTa 3a cyeT oxBara
MOTONOYHbLIMU penbcamMn BCcen nnoulaan kKabmnHeta n obecneymBaeT AOCTYI K nauneHTty C 4X CTOPOH cToNa.

Onuua aBTOMaTUHECKOW CLUMBKM Ha CToNe n Y BEPTUKANIbHON CTOVNKW ABMAETCA ONTUMASIbHbIM pelleHnem
ong oprtonegn U tpaBMartosiormn.

VcoBepLUeHCTBOBaHHbIN anroputm nocrtobpaborkm UNIQUE 2 ynyuliaeT Bu3yanmsaumio easa 3aMeTHbIX
nertanen, obecneymBaa oMarHOCTUYECKYO AOCTOBEPHOCTb.

Kpome Toro, B cucteme C90 npeaycMOTpeHb! pa3Hblie BaApUaHTbl KOMIUJIEKTaL MM Ha BbIGop, UTO no3sonder
co3gaBaTb CUCTEMY, ONTUMASIbHO OTBEYAIOLLLY IO MMEHHO BalUWM KIIMHUYECKMM 3aJadvyaM M 0COBeHHOCTaM
peHTreH-KabuHeTa.

Bcerna ectb cnoco6 M3aMeHUTb XXU3Hb K nquuemy!

PY Ne P3H 2020/11552 - CucTtema peHTreHoBCKas AnarHoctuyeckas umoposasn DigitalDiagnost C90 ¢ npuHaanexHocTamm
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OVID -19 pandemic affected almost every country in the world. Radiology plays a
crucial role in the diagn  osis of COVID -19, as well as in assessing the d ynamics of
the disease and identifying possible complications. However, the tactics of p atient
management, including radiology use, differ significantly in different countries. This article
presents algorithms for the radiol ogy use, its frequency, and timing in the manag ement of
COVID -19 patients in the USA, Russia, China, and Europe.
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Fig. 1. Diagram .

The spread of COVID -19 in the world [1].
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Confirmed cases of infection and death from COVID -19 in the USA [1].
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The number of confirmed COVID  -19 cases in the USA by date [1]
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Confirmed cases of infection, rec  overy and death from COVID -19 in the Europe [1].
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Confirmed cases of infection, recovery and death from COVID -19 in the Europe [1].

|www.rejr.ru | REJR 2020; 10(4):8-20  DOI:10.21569/222274152020-10-4-8-20 4 Is@izd yl®



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

- 3apaxenmue - Tlorubmmze

86 398

¢ 2 36.(Fig. 6)

¢o23. OoRy3RossR
Za2eeYaspeasafha 3dy yRo bR3Rpaoasd99 ¥ Ba@BR@O[ BB. COVI D
Fig. 6. Diagram .

Confirmed cases of infection and death from COVID -19 in China [1].
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The number of confirmed COVID  -19 cases in China by date [1].
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Confirmed cases of infection and death from COVID  -19 in Russia [1].
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The number of confirmed COVID  -19 cases in Russia by date [1].

|www.rejr.ru | REJR 2020; 104):8-20  DOI:10.21569/222274152020-10-4-8-20 4 IsQizd Yl®@




RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

Y3RR, ¢e€3aYorvtyayoa BGzrdaoaereaYRabha 3RcoI2aa9R3R. Afr 31 peRIga4 Y.
O tayaea¥Yades So09Ya3s3Rceawt fdffpdoesR3 saya o33P ard¥RAL2

fraB8Ro e3ocgdadad AtYRI yoe doadRdoahbsReed 1€ a3 é3oe Yydhabeeo + [ 3 1] .

ea3Rpaaot; dodoyaoas3ea¥Ya owRyaY yBRdéBPaald d

yayoae 686dRoa0 e€o 82¢c) o9R®>Yoyo qguaedddR+tr bR dseRbdoyot a¥ @F

3o0doeRGO00/ 3 dooradzeRorkRehaoazsaadamth saseea¥Y d)jyaVYes exRYysa

coResaYawa dRxeg aRdoyoa ca3pdar JadRa@PAxs Y 3 oo¥YawoEodad

Jjedoesoaasades; Jjeadyasoa edayYdfdoac ocadsa YA\l B3floco e y av oY 3daa 9
1L d33)eRe; | YodgdReayw@w 3doga-} baddbdre ae¥3Ra 0 1 Y tcefomy syRaxsdaYRD o}
ea3B80990¢t ; Jeadyaaosoa o9sapwadisdoedioyYe voadReymsassat 94 E€RQWbDHg 36

Got €d& 62¢)} cr)jdhonoaes 50382 YRORo o hmmo ssm@®de f ceobYadtIa
¢cea3a¥YR Y ecaydqRgeé; 309¢c@mo TF@H®aivooe 3 RDB oawms o Yhaeyrdsd gas9 &9 «
y3Ro9sheée;yapead 303 ea¥Y VYope33oacw3Rmyasdstld CRWIz»cOI3IRRFRa S
doye gdWRR3> f Rdd t¥1/ 2/ 3/ 4. OmmYs®Rso2eoBhacaoaoYReiI Yoaboans
fr hdo 3Rbeadaah aR 6 y3)Jeeeayeadna} ecRRyma>adaWRaot . 6odii-¥oao
dqdoaodo 279dadecoaoooeoya ca3o0dofly > gcoemepa R3arvafg >3 y&Ro0bT
gadi efs 6a3ea9l1BR £O¥eDIcReaad ®hme 3] 8299 aaq 23cadiVaYR:
Ba3ea9 o9R-1G0VIDE 3 dqdoosogeasz>xdidamy 3o9e@cgaeaY edt eORy8a&3680
B39 R90 Yoasze Rydoo gensdammesr 3R R- dCOMD-J9 g e RcoaaeaY 3 fa3pwD9Ee
Goaaagh, €3agartyosa doodcsadi d@a swyaoe bRr od a@dRRadoad ; € 30 b o R1
Y cadtg a2ca9do2 1ddadeoYoaszgaaarfagygaamodasediorag Ye3zosaaaa0+t
ady) yRa gdosoyasades daarfg-eepoeszreoghovYyhEmMmteayassas bHRf od
YRiyoas3t ob ddooaodo o9oadadcopgpeyessaosadadbegoisRea3day®d 36
Rofr ] dRea3aha eRGcoaaaf 3/ ¥ dbB a dodos sy 3PPy d2@. o3dan s
€e30boaRdeyY bRy odloyyRe® €3020-ya3eg&aRByoaosod doaRazd3aYRaot o
bRcoo dvodqd o0 o9s8dadesododyasas3aszayY.

Rof | daRd)a eRGoaaah, ceas3aesa3ry200YBOGYIHD e RRBad® ET®eEYa3eodo
19, €e3ageaetyoa 28330y 009 o®e6 YorazdfiraRRedVac ceaeevO3DdO b}
t 2983 adi aha 233daea¥YRo0 MR- edRaddioadesaRY ow®d 3 a3 aY, > doec a3l

gadi ea YHhHeodadt g74-8 oda 23 (dopo¥ay 9 ei
dgdosoyasdoseodexle® )V ool Yheoado

teoszxgdeas3Ray 3h

1. https :// coronavirus -monitor .info /# stats domen and Pelvis -Findings in COVID -19. Radiographics. 2020

2. CoronavirusCOVID -19 GlobalCasesbytheCenterforSy  s- Sep-Oct;40(5):E24 -E28. doi: 10.1148/rg.2020200119. Epub
temsScienceandEngineerin g (CSSE) atJohnsHopkinsUniversity 2020 Jul 10. PMID: 32649264; PMCID: PMC7534456
(JHU).ArcGIS.JohnsHopkinsCSSE..https://www.worldometers.in 11. Bernheim A., Mei X., Huang M., Yang Y., Fayad Z.A., Zhang
fo/coronavirus/. (Retrieved 20 November 2020). N. Chest CT findings in coronavirus disease -19 (COVID-19): rel a-

3. Song Zh. et al. From SARS to MERS, Thrusting Coron aviruses tionship to duration of infection. Radiology . 2020:200463. doi:

into the Spotlight. Viruses, 2019; 11: 59. 10.1148/ radiol .2020200463.

doi:10.3390/v  11010059. 12. yRyaba¥YR . 7., s381pbRaosa O.0., Y F
4. Velavan T. P., Meyer C. G. The COVID -19 epidemic. Tropical 0. 0., TaseaYes t.t. 7T Y ocaiddl eooe
Medicine and International Health, 2020. 25 (3): 278 6280. Ba3Redt e302909008209 Go2B8adooaYapsY3a3f
doi:10.1111/tmi.13383. 9 a6 edRboadodi sREMRG 2 2020; 10(3):20 -25.

5. Zhang G., Hu C,, Luo L., Fang F., Chen Y., Li J.et al. Clinical DOI:10.21569/2222 -7415 -2020 -10-3-20-25.

features and short -term outcomes of 221 patients with COVID - 13. Koo H.J., Lim S., Choe J., Choi S.H., Sung H., Do K.H. Rad  i-

19 in Wuhan, China. J ClinVirol. 2020 Apr 9;127:104364. ographic and CT features of viral pneumonia. Rad iographics.

6. Hulot J.S. COVID -19 in patients with cardiovascular diseases. 201 8;38(3):719 0739. doi: 10.1148/rg.2018170048.

Arch CardiovascDis. 2020 Apr;113(4):225  -226. 14. Bai H.X., Hsieh B., Xiong Z., Halsey K., Choi J.W., Tran

7. Hu K., Patel J., Patel B.C. Ophthalmic Manifestations Of T.M.L., Pan I., Shi L.B., Wang D.C., Mei J., Jiang X.L., Zeng Q.H.,
Coronavirus (COVID -19). StatPearls. Treasure Island (FL): Egglin T.K., Hu P.F., Agarwal S., Xie F., Li S., Healey T, Atalay

StatPearls Publishing; 2020 -.2020 Apr 13. MK, Liao WH. Per formance of radiologists in differentiating

8. Asadi -Pooya A.A., Simani L. Central nervous system manife S- COVID-19 from viral pneumonia on chest CT. Radiology. 2020

tations of COVID -19: A systematic review. J Neurol Sci. 2020 Mar 10:200823. Doi: 10.1148/radiol.2020200823.

Apr 11;413:116832. 15. Wu Z., McGoogan J.M. Characteristics of and important le s-

9. Recalcati S. Cuta neous manifestations in COVID -19: a first sons from the coronavirus disease 2019 (COVID  -19) outbreak in
perspective. J EurAcadDermatolVenereol. 2020 Mar 26. China: summary of a report of 72314 cases from the Chinese

10. OlsonM.C., LubnerM.G., MeniasC.O., MellnickV.M., Ge t- center for disease control and prevention. JAMA. 2020.

tleL.M., KimD.H., ElsayesK.M., PickhardtP.J. RadioGraphics 16. Raptis C.A., Hammer M.M., Short R.G. Chest CT and Cor o-
Update: Venous Thrombosis and Hypercoagulabili  ty in the A b- navirus Disease (COVID -19): A Critical Review of the Liter ature

|www.rejrru | REJR 2020; 104):820  DOI:10.21569/2227415202010-4-8-20 & Is@izd 11©



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

to Date (published online ahead of print, 2020 Apr 16). AJR Am
J Roentgenol. 2020;1 4. doi:10.2214/AJR.20.23202.
U.S. (Reayd.).
18. https://www.acr.org/Clinical -Resources/COVID -19-
Radiology -Resources

19. Jin YH, Zhan QY,Peng ZY, Ren XQ, Yin XT, Cai L et al. Ev -
dence-Based Medicine Chapter of China Int  ernational E xchange
and Promotive Association for Medical and Health Care (CPAM);
Chinese Research Hospital Association (CRHA). Chemoproph  y-
laxis, diagnosis, treatments, and discharge management of
COVID-19: An evidence -based clinical practice guideline (up dat-
ed version). MiMedRes. 2020 Sep 4;7(1):41. doi:
10.1186/s40779 -020-00270 -8. PMID: 32887670; PMCID:
PMC7472403.

20. Rapid Risk Assessment: Coronavirus disease 2019 (COVID -
19) in the EU/EEA and the UK & eleventh update: resu rgence of
cases. European Cent re for Disease Prevention and Control.An
agency of the European Union.
https://www.ecdc.europa.eu/en/publications -data/rapid  -risk -
assessment -coronavirus -disease -2019 -covid -19 -eueea-and -uk -
eleventh

21. Martin McKee. A European roadmap out of the covid -19
pandemic.BMJ. 2020 Apr 17;369:m1556. doi:
10.1136/bmj.m1556.

22. Chua F.Armstrong -James D.,Sujal R. Desai, Barnett
J.,Kouranos V., Min Kon O., et al.. The role of CT in case asce  r-
tainment and management of COVID -19 pneumonia in the UK:

17.Cases in

Centerfor

COVID Z9.Echocardiography. 2020 Apr 15:
10.1111/echo.14664.

Di Bealsrec€omtr obtrobel K. |
A., Fornaro J., et al. COVID -19 and the role of imaging: e arly
experiences in Central Switzerland. Swiss Med Wkly. 2020 Jun
22;150:w20304. doi: 10.4414/smw.2020.20304.

26. Dayun Kang, HyunhoChoi, Jong -Hun Kim, and Jun g-
soonChoic. Spatial epidemic dynamics of the COVID  -19 outbreak
in China.Int J Infect Dis. 2020 Ma  y; 94: 96 0102. Publishedonline
2020 Apr 3. doi: 10.1016/j.ijid.2020.03.076

27. HuilanTu, Sheng Tu, ShigiGao, AnwenShao, and Jifan g-
Shenga. Current epidemiological and clinical features of COVID -
19; a global perspective from China. J Infect. 2020 Jul; 81(1): 106
9. Published online 2020 Apr 18. doi:
10.1016/}.jinf.2020.04.011

28. LiK., Fang Y., Li W. CT image visual quantitative eva
and clinical classification of coronavirus disease (COVID -19).
EurRadiol (2020).https://doi.org/10.1007/s00330 -020-06817 -
6.

29. Jian -Long He, Lin Luo, Zhen -Dong Luo , Jian -XunLyu , Ming -
Yen Ng , Xin-Ping Shen , Zhibo Wen. Diagnostic perfo rmance
between CT and initial real -time RT-PCR for clinically suspected
2019 coronavirus disease (COVID -19) patients ou tside Wuhan,

luation

China. Respir Med. 2020 Jul;168:105980. doi:
10.1016/j.rmed.2020.105980. Epub 2020 Apr 21. PMID:
32364959 PMCID: PMC7172864 DOL:

10.1016/j.rmed.2020.105980

Treumann

T.

30.0sasaeafha saesaroyaszdoa 3adasaseRG:
be3sRYaag3Roaaoaot ¢a33063des zaea3RG:
eI Ry9a3680dR 9 dayaaoa 9aYoae das3aa R

insights from high -incidence regions. Lancet Respir Med. 2020
May; 8(5): 438 6440.
23. Neri E., Miele V., Coppola F., Grassi R. Use of CT and artif  i-

cial intelligence in suspected or COVID -19 positive patients: (CoVvID-19) . Oaszat 7 (03.06.2020).
statement of the lItalian Society of Medical and Interventional 31.za90298 O. 0., faszsa¥Yae t.t. RedtxumsaYR
Radiology. Radiol Med. 2020 May;125(5):505 -508. doi: dyyaYas evoRyooaszaedda CQVIDs1ROG o(azesesedYo 30.

10.1007/s11547 -020-01197 -9. Epub 2020 Apr 29.
24. Vetrugno L., Bove T., Orso D., Barbariol F., Bassi F., Boero

YTassaYas t.t ., tasza¥YR . t. ¢gadaoaae
3eoda } ¢RecTLOMBBLY @EofhgaosaY¥Yszrdoawea S99

E., et al. Our Italian experience using lung ultrasound for ident i-
fication, grading and serial ~ follow Zip of severity of lung involv  e-
ment for management of patients with

References :
1. https :// coronavirus -monitor .info /# stats
2. Coronavirus COVID -19 Global Cases by the Center for Sy s-
tems Science an d Engineering (CSSE) at Johns Hopkins Unive  r-

sity (JHU). ArcGIS. Johns Hopkins CSSE.
https://www.worldometers.info/coronavirus/.  (Retrieved 20
November 2020).

3. Song Zh. et al. From SARS to MERS, Thrusting Coronaviruses
into the Spotlight. Viruses, 2019; 1 1 59.
doi:10.3390/v11010059.

4. Velavan T. P., Meyer C. G. The COVID -19 epidemic. Tropical
Medicine and International Health, 2020. 25 (3): 278 6280.
doi:10.1111/tmi.13383.

5. Zhang G., Hu C., Luo L., Fang F., Chen Y., Li J.et al. Clinical
features and sho rt-term outcomes of 221 patients with COVID -
19 in Wuhan, China. J ClinVirol. 2020 Apr 9;127:104364.

6. Hulot J.S. COVID -19 in patients with cardiovascular diseases.
Arch CardiovascDis. 2020 Apr;113(4):225  -226.
7. Hu K., Patel J., Patel B.C. Ophthalmic Mani
Coronavirus (COVID -19). StatPearls. Treasure

festations Of
Island (FL):

[ www.rejr.ru | REJR 2020; 10(4):8-20

DOI:10.21569/2227415202010-4-8-20

30 6 a6 fREJR 2020; 10(2):8 -13. DOI:10.21569/2222 -7415 -
2020 -10-2-8-13.

StatPearls Publishing; 2020 -.2020 Apr 13.

8. Asadi-Pooya A.A., Simani L. Central nervous system manife  s-
tations of COVID -19: A systematic review. J Neurol Sci. 2020
Apr 11;413:116832.

9. Recalcati S. Cutaneous manifestations in COVID
perspective. J EurAcadDermatolVenereol. 2020 Mar 26.
10. OlsonM.C., LubnerM.G., MeniasC.O., MellnickV.M., Ge t-
tleL.M., KimD.H., ElsayesK.M., PickhardtP.J. RadioGraphics
Update: Venous Thrombosis and Hypercoagulability in the A b-
domen and Pelvis -Findings in COVID -19. Radiographics. 2020
Sep-Oct;40(5):E24 -E28. doi: 10.1148/rg.2020200119. Epub
2020 Jul 10. PMID: 32649264; PMCID: PMC7534456

11. Bernheim A., Mei X., Huang M., Yang Y., Fayad Z.A., Zhang

N. Chest CT findings in coronavirus disease  -19 (COVID-19): rel a-
tionship to duration of infection. Radiology. 2020:200463. doi:
10.1148/radiol.2020200463.

12. ZashezovaM.Kh., Ustyuzhanin D.V., Shariya M.A., Pevzner
D.V., Ternovoy S.K. MSCT diagnosis of recu rrent oste osarcoma
of the lower jaw after surgical treatment.

-19: a first

4 Is@izd YlO



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

13. REJR 2020; 10(3):20 -25. DOI:10.21569/2222  -7415 -2020 -
10-3-20-25. Koo H.J., Lim S., Choe J., Choi S.H., Sung H., Do
K.H. Radiographic and CT features of viral pneumonia. Rad i-
ographics. 2018;38 (3):7196739. doi: 10.1148/rg.2018170048.

14. Bai H.X., Hsieh B., Xiong Z., Halsey K., Choi J.W., Tran
T.M.L., Pan 1., ShiL.B., Wang D.C., Mei J., Jiang X.L., Zeng Q.H.,
Egglin T.K., Hu P.F., Agarwal S., Xie F., Li S., Healey T, Atalay
MK, Liao WH. Perform ance of radiologists in differentiating
COVID-19 from viral pneumonia on chest CT. Radiology. 2020
Mar 10:200823. Doi: 10.1148/radiol.2020200823.

15. Wu Z., McGoogan J.M. Characteristics of and important le S-
sons from the coronavirus disease 2019 (COVID  -19) outbreak in
China: summary of a report of 72314 cases from the Chinese
center for disease control and prevention. JAMA. 2020.

16. Raptis C.A., Hammer M.M., Short R.G. Chest CT and Cor o-
navirus Disease (COVID -19): A Critical Review of the Literature

to Date (published online ahead of print, 2020 Apr 16). AJR Am

J Roentgenol. 2020;1 4. doi:10.2214/AJR.20.23202.

17. Cases in U.S. (R @ ¥)dCenterforDiseaseControl.

18. https://www.acr.org/Clinical -Resources/COVID -19-
Radiology -Resources

19. Jin YH, Zhan QY,Peng ZY, Ren XQ, Yin XT, Cai L et al. Ev -
dence-Based Medicine Chapter of China Int  ernational Exchange
and Promotive Association for Medical and Health Care (CPAM);
Chinese Research Hospital Association (CRHA). Chemoproph  y-
laxis, diagnosis, treatments, and discharge management of
COVID-19: An evidence -based clinical practice guideline (up dat-
ed version). MiMedRes. 2020 Sep 4;7(1):41. doi:
10.1186/s40779 -020-00270 -8. PMID: 32887670; PMCID:
PMC7472403.

20. Rapid Risk Assessment: Coronavirus disease 2019 (COVID -
19) in the EU/EEA and the UK & eleventh update: resurgence of
cases. European Cent re for Disease Prevention and Control.An
agency of the European U n-
ion.https://www.ecdc.europa.eu/en/publications -data/rapid -
risk -assessment -coronavirus -disease -2019 -covid-19 -eueea-and -
uk -eleventh

21. Martin McKee. A European roadmap out of the covid -19
pan demic.BMJ. 2020 Apr 17;369:m1556. doi:
10.1136/bmj.m1556.

22. Chua F., Armstrong -James D., Sujal R. Desai, Barnett J.,
Kouranos V., Min Kon O., et al.. The role of CT in case asce r-
tainment and management of COVID -19 pneumonia in the UK:
insights from high -incidence regions. Lancet Respir Med. 2020

[ www.rejr.ru | REJR 2020; 10(4):8-20

May; 8(5): 438 6440.

23. Neri E., Miele V., Coppola F., Grassi R. Use of CT and artif  i-
cial intelligence in suspected or COVID -19 positive patients:
statement of the ltalian Society of Medical and Interventional
Radiology. Radiol Med. 2020 May;125(5):505 -508. doi:
10.1007/s11547 -020-01197 -9. Epub 2020 Apr 29.

24. Vetrugno L., Bove T., Orso D., Barbariol F., Bassi F., Boero

E., et al. Our Italian experience using lung ultrasound for ident i-
fication, grading and seri al follow Zip of severity of lung involv  e-
ment for management of patients with
COVID Z9.Echocardiography. 2020 Apr 15:
10.1111/echo.14664.

25. Fechnert ., StrobelK., Treumann T., Sonderegger B., Azzola
A., Fornaro J., et al. COVID -19 and the role of imaging: early
experiences in Central Switzerland. Swiss Med Wkly. 2020 Jun
22;150:w20304. doi: 10.4414/smw.2020.20304.

26. Dayun Kang, HyunhoChoi, Jong -Hun Kim, and Jun gsoon
Choic. Spatial epidemic dynamics of the COVID  -19 outbreak in
China. Int J Infect Dis. 202 0 May; 94: 96 0102. Pu blishedonline
2020 Apr 3. doi: 10.1016/}.ijid.2020.03.076

27. HuilanTu, Sheng Tu, ShigiGao, AnwenShao, and Jifan g-
Shenga. Current epidemiological and clinical features of COVID -
19; a global perspective from China. J Infect. 2020 Jul; 81(1):10
9. Published online 2020 Apr 18. doi:
10.1016/j.jinf.2020.04.011

28. LiK., Fang Y., Li W. CT image visual quantitative evaluation

and clinical classification of coronavirus disease (COVID -19).
EurRadiol (2020).https://doi.org/10.1007/s00330 -020-06817 -
6.

29. Jian -Long He, Lin Luo, Zhen -Dong Luo , Jian -XunLyu , Ming -
Yen Ng , Xin-Ping Shen , Zhibo Wen. Diagnostic performance
between CT and initial real -time RT-PCR for clinically suspected
2019 coronavirus disease (COVID -19) patients outside Wuhan,
China. Respir Med. 2020 Jul;168:105980. doi:
10.1016/j.rmed.2020.105980. Epub 2020 Apr 21. PMID:
32364959 PMCID: PMC7172864 DOI:
10.1016/j.rmed.2020.105980

30. Temporary guidelines of the Ministry of Health of the Ru S-
sian Federation. Prevention, diagnosis and treatment of new
coronavirus infection (COVID -19). Version 7 (03.06.2020).

31. Fomin V.V., Ternovoy S.K., Serova N.S. Radiological guid e-
lines in patients with COVID -19 (Sechenov University exper i-

ence). REJR 2020; 10(2):8 -13. DOI:10.21569/2222  -7415 -2020 -
10-2-8-13.
DOI:10.21569/2227415202010-4-8-20 4 sQizd RO



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

COVID-19: BTK @O AB?2AO0, bA ypOT3 ¢o6pTodq

Lt AKbZ3I QT o7 Ao ¢ Oz B

C¢) t Kb ol q OTMLBqOﬁ
E pKAOKn t K¢ KpOO| ¢ s

i Ot zot T¢ OL OomALTL &)
To¢L O) 3 pAn CpdOdAm, ), s
AN L a9t 2 o6n (COVID

o
0

Oll Ol

1"
o)
t

Ofr Yoy ?q. D3 ool A} @RI aYTedhg 6. O.
t RoahrvaYR, OtsedRa a0 daly O. .

adi 733daeaYR&DHBE RF o6 Ra i 1:3:)Ryaa~3~e:)\((13%5{:)1(%00s m
easay3Rdoyaszdoa ds326a30202 evdt 3Rasas oea@-@s%g’ooqd& 63 03g

30yaae frRddeas3oRdi o> €80Y9ad8020 | <':Rt;:JcJee~a~Gag}3 g 93
Yoe da329RY23) 3936 J29dadexni, NeRTEIadnedamy, Y gydge%@pr

92 dayaaosoa fRdeas3oRdi oafg dayayaship a3danoaosds 83%a3~ce

dRea390Rdh o9 4dJoeesadwfpaYRoa02a0 ec3ae3eRYdJtaas 3 o3 o6 dg,ag&;@Raay,sa
ya3689aa0 o933daeva¥YRaoa, Yheadoaaososaa oR y¥3)]eea Fa‘zdz‘o%ﬁgok%g‘;zé
pb?? 09909809 @PpoalyaYROIY 0322 3 01.03.2020 vy. aasqu;sqpea?&g,gd(
de@a@ RYo3) 30936 908dadcoo. L 3d@Rwea 3 Paeba-3pdogs oedRee 8 g, Lagcga%a‘YYRrégcﬂ
y;sa;sR eRGOo009B8aY (N=26) > egaevabs3asaosoas oaR sso&aacgoaeggaaa:}@ogrl:
Odt eResae y3)eeh, I sasRdosoaReodaaze xY 3 gaoa&daoggaav%@g]m%ooes
€29aY¥9s9a22021t99 (n=32), f hdo das3s)jdosa¥YRaoh ) iggaquegbos
Basay3RdJoyaszdoa e€323baRdo 3 e€a3dae)j1yoo 33Reoa~eoyy0&gd)7&h R¢ea

gaby di e RepRfp.f eadaa 29de39Re-9Y¥aheRdRoH £30320B2802YYas 3t
Yeas3zoygowRJdea3oRdi 9 €980Y9298209 Y oaRvyas o933daway¥YRao0 t¥Ydt
doeRGcO0, 328 Y0G6368Y) I Yyoa 3ays03aegR3aasy 33838309301 daydog;
es3agaetyRt eo o9apbpeada¥Yoae eceda¥s3a; deoaszxadoeRcOod - YoboaodRI L
9906 ¢eR3098g29f ¥ e6aygua®maeeemex,daRa8Rdna 329¢c68a%-Yobe) vroaase
y3Ro99fh, €32 deeas3as f3ad8gd2 e€3a3dapno¥YRieazt dosasoafhoso Yabe
Gaoae3Rdi afgsgo s xyas3dog oae6eaday.

yRdqdiyod»mei 16a0a3aRt ga9ay3RdJot o9apnpaae ¢ haei tddadeoYaa
aR3t ey 3> gddRreed®Re hoao eadRbReadtsos edt eoddasaacoRdi aae ¢
2380988a Yo3) 38l LOWVWYDra22 9 €3032avI802Yv0e3d- frRdgqaeaasoRdi
GOoa.

tdi yavfda¥YRaYRE das3saoaRY03) 30 Rt >-dfodamts,eci COVE DR
Basay3Rdot, ¥Yeas3oyaRt fRdeas3oRdi aRt eaa¥oseoaot.

t ooRed 6 0 s 3RGra®Y qy O. mail:@bovich@mail.ru

Odt coso3a@Ravdy q. 0., b63esa¥Y K.J., 0)3RfaY O0.0., To
Yya¥YR O. O. , todaooRa>dzd ¥ acteesddy 3 RJoyasdoa Rzeadeh voRyosaza
€30320e208080+1 Yea3oyoaae fRAea3oRdAiomdBmY 0 09Y00Yoomwd 0d a3 20 MREVD
3 @36 99 dadOYID-89). REJR 2020; 10( 4):21-35. DOI:10.21569/2222 -7415-2020 -10-
4-21-35.

teRee &d) yaas RB.08.20 teRaet 800 t:68R19.09.20

[www.rejr.ru | REJR 2020; 10(4):21-35  DOI:10.21569/22227415202010-4-21-35 4 Is@izd YO



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

BACTERIAL PNEUMONIACOMPLICATING SARSCOV-2: COMPUTED
TOMOGRAPHY ASPECTS

Ab ovich Yu.A. 12, Bronov O.Yu. 1, Gusarov V.G. 1, Teplykh B.A.1,
Kamyshova D.A. 1, Solomannikov V.M. 1

1-FSBI oONatior

urpose. To determine computed tomography diagnostic criteria for early identific a- _ _
tion of bacterial infection complicating SARS ~ -CoV-2 viral pneumonia, to p  rovide d e- Medical-surgical Nl
tection and timely treat the secondary bacterial lung complications in patients with Pirogo v Cente
COVID -19 infection. Moscow, Russia \
Materials and methods. This study was designed as a retrospective cohort clinical 2FSAEL HE oN.
trial. The total of 58 patients was enrolled. All of them h ad received medical treatment in Russian National

Research Medical
Univers it y 6
Moscow, Russia

Pirogov N ational Medical and Surgical Center, Moscow from 01.03.2020 to 15.06.2020 due
to the SARS -CoV-2 infection. The cohort was subdivided into two groups that included 26
and 32 patients, respectively. In the first grou p (n = 26) was made based on clinical course
of the disease and laboratory findings, the secondary bacterial infection on top of the pree X-
isting viral lesions was detect and treated. The patients that showed no clinical or laboratory
signs of secondary inf ection (n = 32) were included in the second control group. All of the
radi ographic (CT) findings in both groups were listed and subsequently thoroughly analyzed
by means of statistics.
Results. The most informative CT features of associated secondary bact erial pne u-
monia in our study were: areas of consolidation corresponding to the segmental structure of
the lungs; the border of consolidation, mostly following the interlobar pleura; consolidation
that occurs during the last 5 -7 days in the area with unchan  ged parenchyma on initial
scan. It was also noted specific subtype of air bronchogram, which included easily traceable
bronchi from central areas to periphery.

Conclusion. Computed tomography can be efficiently used with clinical and labor a-
tory criteria to  determine the secondary bacterial infection complicating SARS -CoV-2 viral
pneum onia.

Keywords: new coronavirus infection, COVID  -19, computed tomography, secondary
bacterial pneumonia
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Fig. 1. Fragments of lung CT scans showing different types of consolidation observed in patients with
confirmed new coronavi rus infection.

R 0 separate rounded areas of consolidation, merging with each other; b 0 local po lygonal area of consolidation; ¢ -
round consolidat ions of homogeneous structure; d 0 triangular areas of consolidation (arrows) with an air bro n-
chogram, the bronchi can be traced only fragmentarily; e 0 merging consolidation zone of irregular shape, inhom o-
geneous structure, the bronchi can b e traced only fragmentarily; f o the area that corresponds to the segme  n-
tal/subsegmental structure of the lungs, a fairly uniform structure, smooth borders (arrow), a wide base adjacent

to the interlobular pleura, with an air bronchogram 0 bronchi, can be traced over a considerable distance.
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Fig. 2. Chest CT at the level of the right pulmonary artery, axial view.

Patient Z., female, 69. New coronavirus infection caused by COVID -19 (confirmed). Complaints on admission of
pronounced weakness, shortness of breath at rest, fever up to 39AC. The patient c
when she noted fever, weakness, shortness of breath. SpO2 84%.

R & at admission. Multiple areas of irregular, medium -intensity ground glass opacities with sign of increased inte r-
stitiallpul monary pattern (o0crazy pavingdé) are observed in both

b 0 6 days after admission. In the lower lobe of the left lung (S6) (unchanged pulmonary parenchyma is given as a
background) there are areas of consolidation correspond to the segmental lung stru cture; have a quite homog e-
nous structure with air bronchogram sign. According to the CT scans, it is impossible to exclude the secondary

bacterial infection. At the same time, there is a positive trend in the course of viral pneumonia: previously detected

areas of ground glass show signs of resorption.

¢ 0 16 days after admission. Positive CT dynamics: resolution of infiltrative changes; residual changes in the lower
lobe on the left, full resorption of the remaining parts of the pulmonary parenchyma.
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Fig. 3. Chest CT, bifurcation level.

Patient L., female, 72. New coronavirus infection caused by COVID -19 (confirmed). Complaints on admission of
moder ate weakness, fever to 3 7fbreafhCSpO2d B 92 % Puring lihe lass weekrsherfirsts s
noticed the simptoms.

a 0 at admission. Multiple areas of low  -intensity ground glass of irregular shape are observed throughout both
lung fields. Typical beginning of viral pneumonia (including Covid -19).

b 0 4 days after admission. The further progressive course of viral pneumonia. There is an increase in the volume
and intensity of ground glass areas; that have diffuse characteristics, with a tendency to form consolidation areas.

c 0 8 days after admi ssion. Further deterioration: diffuse increasing of opacity is observed (ground glass lesions).
At the same time, there is a partial resorption of previously detected areas of consolidation in the anterior parts of

the left upper lobe with a markedly incre ase of symptoms severity of consolidation in the right lung at the level of

the study. Areas of consolidation in the posterior parts on the right appeared on top of previously intact pulm o-
nary parenchyma, have a dense, fairly uniform structure, correspond to the segmental structure (S2), an air bro n-
chogram (linear, sufficiently extended; in the pleural cavities 0 moderate pleural effusion. According to the CT
scans, it is impossible to exclude secondary bacterial infection. Patient passed away 10 days after admission. Post
- mortem diagnosis: bilateral subtotal viral - bacterial pneumonia (SARS -Cov2), Streptococcus pyogenes, Strept o-

coccus aureus. Organ failure. ARDS. Bilateral hydrothorax. Paroxysmal form of atrial fibrillation.
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Fig. 4. Chest CT.

Patient B., male, 66. New coronavirus infection caused by COVID -19 (confirm ed). There are no complaints on a  d-
mission due to the severity of the condition. Mechanical ventilation administered. Patient got sick 12 days ago,

when he noticed an increase in body temperature to 38 A -C
19 is positive. Transferred  from another medical hospital. R b 8 at admission. Throughout the parenchyma of both

lungs multiple areas of ground glass of irregular shape are observed, lesions have different intensity; with sign of
increased interstitial pul monary pattern (ralandaeiyonghial heten g 6-)
geneous consolidation, probably of viral origin (arrows). At the same time, in the posterior parts of both lungs, ar e-
as of consolidation, dense structure are determined, an air bronchogram is seen (linear, extended). The volume of
the lower lobes is reduced. According to the CT scans, it is impossible to exclude a secondary bacterial infection. c,
d 0 6 days after admission. After treatment with antibiotics (6 days) 0 positive dynamic changes: a tendency to r e-
solve viral pneumonia  (residual areas of low -intensity ground glass, single areas of consolidation with irregular
borders), as well as a decrease in the consolidation zone in the posterior parts of both lungs. e, f & 20 days after
admission. Further positive dynamics: almost co mplete restoration of the lucensy of the pu Imonary parenchyma of
both lungs.

|www.rejrru | REJR 2020; 104):21-35  DOI:10.21569/2227415202010-4-21-35 & Is@izd 128



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

¢ 2 35 (Fig. 5b)

¢o3. FE.5%) ( ¢ o3 y(Fig.53)

¢03.1 % o3yReoaY ¥3)eoeaoae cada3zxed aR J3a¥Ysaa frod)3dqRecoD

ZRcoase 0., 44 yaeR. maYRt da3a2aRYD 3 3alR0t (oesadencdysaastn, e avahohRYR)
ca36) cddaRodogasRed), oafy)I1 68dRMP3Di>di 9H®2 3a¢fr+ 3yo268RAE B -
Yhyaseoa easecea3Rey3f evoe 38,50tLcodBRbododRICOYI Pazrey ecdaado.
€0302dao3oya3dog @a&6eadRg Yo3goaoedamoodi Rd 3 RbYoeeyRer sdRueyadYoeyyoer 36 a
2d3)ydfhso e€3a3YaeR9s902 f3ad0gaY; 30G690d} di 3fReaesY oy By cBcymmdaRe3 B i+
pavin@®d§go3ab 5 evoaae eo3da ea368) cdaaot. Zat Ydaosaoa Y Yasg®-(
926 dayasRaa®gososfl beooafh doeosszradoeRGO20 e da3s5a, 3228Y0GB386 Y|
edagoaas, eo3B8RBayoe 2rOoa32eE026 363 GFpdHagyoRBR JdaaagayrdRs
€3a3Yaeh r3a8gay¥Y, doaea3fha 9apnpesa €3a3d3daerd2cia®dBIOE3IIARIBIETAG
bt omydodei €302320evO29082a0 fRdea3oRdi sase 298dadecoo. €32 L B8a9
€E90¥%®OO: Jedagoaasaoa YAHtYdtashg 3Rsaoaa bas 9sReaYeya 3c8addR
saa3aYahg, ceaodoyosoRddadfyad yeyxssodiesRy saaef) deosei1esa3afhg sada
9Rdi @29 a&adsaa. s9a3dasa YA3RpaoasaRt RerasaeREIt 33aea380901-
Rdi a6 ¥3}eeh 3e3RYR; @63Rgaar3aagoRdi aaes ¥3)eeh.

Fig. 5. Chest CT, trachea bifurcation leve |I.

Patient B., male, 44. New coronavirus infection caused by COVID -19 (confirmed). Complaints on admission o fever,
weakness. SpO2 697 %. He considers himself sick for 7 days, wher
C. The smear on COVID -19is positive. R & at admission. In the anterior peripheral parts of the right upper lobe o}

an extensive area of ground glass with single rounded bronchial lumens; sign of increased interstitial pulmonary
pattern (0cr &Dp dgysaaftar adgiésjon. The appearan  ce in the right upper lobe (unchanged pulm 0-
nary parenchyma is given as a background) there are area of consolidation correspond to the subsegmental lung

structure; have a quite h  omogenous structure with air bronchogram sign (linear bronchial lumen, which c an be
traced from the proximal sections to the periphery). According to the CT scans, it is impossible to exclude a se c-
ondary bacterial infection. At the same time, there is a further course of viral pneumonia: previously detected ar e-
as of ground glass bec ame smaller with a tendency to form uneven, polygonal areas of consolidation in their place.

¢, d & fragments of computer tomograms in the mediastinal window. Moderate mediastinal adenopathy: e nlarged
lymph nodes of the right paratracheal group and tracheo bronchial group lymph nodes.
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Fig. 6. Chest CT, lower lobes level .

Patient K., male, 61. New coronavirus infection caused by COVID -19 (confir med) . dnAoderatedveai ks
ness,feverup to 38.5AC, dr &97 esoThegphtient @msi@es himself ill for 12 days, when he noted an
increase in temperature to 38.5 A C, weakness, dry cough

on COVID -19 is positive. a 0 at admission. There are common areas of ground glass in both lungs, moderate

man ifestations of the “crazy paving" sign, as well as multiple subpleural and peribronchial areas of consolidation

with irregular contours that sometimes merge with each other, polygonal, as w ell as linear forms. CT features with

a high degree of probability, corresponds to viral (including Covid -19) pneumonia. b 6 7 days after admission. In
the lower lobe of the right lung (S6) there are zone of consolidation corresponding to the subsegmental lung stru c-
ture; with a smooth sharp contour; a quite homogenous structure with air bro nchogram sign (linear bronchial
lumen, which can be traced from the central departments to the periphery). There is a d ecrease in the size of the
lower lobe on the right. A similar zone of consolidation, but less pronounced, is o bserved in the lower lobe on the
left, and in the peribronchial parts of S4 on the right. At the same time, there is a positive trend in the further

course of viral pneumonia: residual local areas of low -intensity ground glass. According to the CT scans, it is i m-
possible to exclude the secondary bacterial infection.
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EXPERIENCE OF ULTRAGSND APPLICATION INDIAGNOSIS OF SARSCOV -2
PNEUMONIA

Fazilov A.A., Normuradova N.M., Alimardanov O.R.

urpo se. To assess the possibilities of using the ultrasound method in detecting Tashkent Insfitute for

signs of pneumonia associated with COVID ~ -19. Postgraduate Medical
Material and methods. The experience of using ultrasound lungs examination of Educaton .
75 patients hospitalized for COVID ~ -19. Ultrasound studies  were carried out on a portable Tashkent, Uzbekistan
device Mindray DC -6900 (China) using linear transducers at a frequency of 5.0 -15 MHz and
convex transducers at a frequency of 3.5 -5.0 MHz. The method of ultrasound examination of

the chest organs provided for a sequential ex amination and assessment of twelve conve  n-
tional scanning zones. The presence of artifacts of the ultrasound image along the horizontal

(A-line) and confluent vertical (B -lines) scanning lines was studied.

Results. Ultrasound examination of the lungs of 75 patients with COVID -19 revealed
vertical artifacts of the ultrasound image. Focal or confluent B -lines (49,3% patients), as
well as thickening and compaction of the pleural line (44% patients), subpleural consolid a-
tions in the form of hypoechoic areas unde r the pleural line (34,7% patients). Pleural eff u-
sions were found in 3 (4%) cases. In 35 (46,7%) patients with a mild course of the disease
and an asymptomatic form, according to the ultrasound examination, horizontal A -lines

were ide ntified, which indicat  ed the preservation of the airiness of the lungs.
Discussion. The main ultrasound diagnostic criteria for pneumonia caused by SARS -

CoV-2 is the absence of horizontal A -lines and the appearance of vertical B -lines. Subpleural
consolidations and changes int  he pleural line served as additional ultrasound signs. Ultr a-
sound signs and the number of affected areas correlated with the severity of the disease.

False negative results were associated with deep -seated consolidations or shielding by sca p-
ulae and ribs. Significant difficulties in imaging the chest organs have arisen in obese p a-
tients. In these cases, the data of ultrasound studies in combination with X -ray and CT scan

facilitated a more precise diagnosis of the course of the disease.

Conclusion. Ultrasou nd examination is one of the available methods in the diagnosis
and assessment of the severity of the disease and can be used more widely in clinical pra c-
tice. .
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Fig. 1. Photos. Areas of ultr asound scanning of chest organs

PL1, R1 - left and right front -upper zone; L2, R2 - left and right front -lower zone; L3, R3 - left and right upper axi I-
lary zone; L4, R4 - left and right lower -lateral zone; L5, R5 - left and right back -upper zone; L6, R 6 - left and right
back -lower zone.hotos. Areas of ultrasound scanning of chest organs.
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VIbTpa3sBYKOBBIE MPH3HAKH MOpakeHNd Jerknux npa COVID — 19
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Fig. 2. An ultrasound image of lungs ( R); Chest radiography, plain view ( b);
R - horizontal A -line in R1 area, preservation of normal airway of the lungs.
b - transpa rency of lung tissue preserved.

38-year-old patient with light severity of COVID -19.
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Fig. 3. An ultrasound image of lungs (R); Chest radiography, plain view (  b);
R - thickened and densified pleural line, multiple focal B -lines, lack of A -lines (area L4).

b -transparency of lung tissue is reduced n o uniformly due to medium  -intensity infiltration zones with indistinct
contours.

40-year-old patient, with mid severity of COVID -19.
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Fig. 4. Ultrasound image of the lungs.

R - confluent verti cal B -lines; b - formation of horizontal A -lines in the same area after 16 days - atendencytor e-
store the airiness of lungs.

42 -year-old patient, with mid severity of COVID -19.
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Fig. 5. An ultrasound image of lungs ( R); Chest radiography, plain view (  b);

R -thickened and densified pleural line, confluent B -lines and the absence of A -lines (area L4).
b -transparency of lung tissue is non uniformly reduced due to medium -intensity infiltration zones with indistinct
contours.

57 -year-old patient, with mid severity of COVID -19.
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Fig. 6. An ultrasound image of lungs (R); Chest radio graphy, plain view ( b);

R - dense, intermittent pleural line, hypoechoic alveolar consolidation of irregular shape with hyperechoic, dens i-
fied o0tornd edges, almesansthe absesce af A n-finksyazea R2). B

b - ununiform darkening in both lungs, with indistinct contours.

69 -year-old patient, with severe course of COVID  -109.

¢o3R F@7R) ¢ o 37f (Fig. 7b)
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dRg &afa2g daydog }] e€¢Recoaaedo 60 daa.

Fig.7. Chest +tT, axi al pl anes.

Vivid demonstration of subpleural lung tissue lesions on C T, which were manifested by vertical B -lines and conso |-
idations during ultrasound examination. a - multiple areas of ground glass of the patient 64 years old. b - mult i-
ple areas of ground glass with the consolidation zones, mainly in the subpleural region s of both lungs of the p a-

tient 60 years old.
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multiple areas of ground glass of the patient 41 years old.
defined of the patient 60 years old

obsasaoaos
pdBdaBbYRgaYamR yydigr oy o
29686033B802GoRdi aha

ceada3ego, Rds3oRdi aRt

Y Yoea c¢csRegaYoyeo
3R3egadanb

obsasaaaot

J] YR38da¥Y eaYhyaaot edeaegaa3B80 €23 B82¢) ¢oReoaYepayah ¢ adRcddEd gY-
edaY3Rdi ahg @26eadRg J eRecgoaaedo 60 daag.

Fig. 8. Chest £ T, axial planes .

A clear demonstration of changes in the form of ogroundgg
nosed by ultrasound examination of the lungs due to the dee p location of the foci  and shielding with a scapula. a -

b - consolidation zones in the subpleural regions are
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DYNAMICS OF CHANGESIN THE ACUTE PERIOBND LONG-TERM RESULTS OF
CHEST CT IN PATIENMSITH COVID-19 PNEUMONIA

16FSBI oONati-ol
cal research center of
cardiology" of the

Belkind M.A. 1, Gaman S. A.1, Stukalova O.V. 1, Ternovoy S.K.12

o demonstrate chest CT changes during the dynamic o bservation of patients with Mini stry of health of

severe viral COVID -19 pneumonia in the acute period and 6 months after reco Very.  npussia

Materials and methods. We present a clinical experience and follow  -up of two p a- 500w, Russia.
tients with severe bilateral viral COVID -19 pneumonia, using chest ¢ omputed tomography 5 5, M. sechenov First
(CT) in the acute period and 6 months after recovery. Series of chest computer tomograms Medical State Universiy.
were analyzed in dynamics. CT was performed using a low -dose protocol on a Toshiba A 0-  \oscow, Russia.

uilion ONE tomograph. Total p  atient radiation dose was less tha  n 6.2 mSv, with an average
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of 1.5 -1.6 mSv per study.

Results. The ability of monitoring of chest CT indicators is demonstrated for making
the choice of therapy in the acute period, as well as to assess the long -term consequences 6
months after recovery. T he dynamic of CT patterns was studied depending on the stage of
the course and results of treatment of viral pneumonia. Differences of outcomes are shown
on patients with a similar clinical course of the disease six months after the same type of
treatment.

Conclusion.  CT diagnostics for coronavirus infection helps not only in making an
accurate diagnosis, but is also necessary in dynamic for monitoring the clinical course and
evaluating residual changes after viral pneumonia.

Keywords: COVID-19, Coronav irus infection, Interstitial infiltration, Viral pneum o-
nia, Ground -Glass Opacity, Consolidation, Crazy = -Paving Pattern, Reticular Pattern CT of the
lungs.
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Fig.l. Chest CT t -axalvieew,d b-frontalview, e - sagittal view; lung window.

Patient B. On CT images determined areas of ground  -glass opacities (black arrows ) located bilateral, multilobar,
subpleural and perivascular. Subpleural reticular changes are visualized in the upper lobe of the right lung and
lower parts of both lungs (red circles). The percentage of lung tissue damage is 55 -60% (CT -3).
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Fig.2. Chest CT t -2xialvew,d b-frontalview, e, f- sagittal view, lung window.

Patient B. Negative dynamics in the form of an increase in the size and density of previously determined interstitial

infiltration sites, with the presence of compaction of the inter -lobula r and intra -lobular interstitial type "cobbl  e-
stone pavement" (yellow arrows), as well as the appearance of new ground -glass opacities (black arrows) with areas

of subpleural consolidation (green arrows) and extensive reticular changes (red arrows). The per centage of lung
tissue damage is 70% (CT -3).

|www.rejr.ru | REJR 2020; 104):47-59  DOI:10.21569/22224152020-10-4-47-59 4 Is@zd YO



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

il
¢o23. Fy. R3(R) ¢o3r (F).3b)

L ——

]

¢o23XY(Big. 3 3)

¢oze(Fig. 3 a) ¢9o3.0(Fg.31)

¢03. 37 y3j1eooe dqdas PRIBI3IRIRpR¥ , c ¥ograaRdi, a Rt ¢ d a3 dde
3Ryo2e86Rdi aRt edazde3zsi, dayayoafhe 3apds.

ZRGco0ogedfdemnocadi aRt ®©vo2aR92dR Y Yoea | s08i vaeads2+t 3Rbosas3 a@¥
90026. n®ocgoaseadRg afad2g daydog 3ag3sRoeodozi aeoooyoahbabes
3830ddo) o9 98apa3xrBYasafha 3)freda¥Y3aRdi aha 3aeodydtssafha oboa
dayayoas 0B5dRB®UY (3.7

Fig.3. Chest CTt 3, RJaxiaf views; d - frontal view, e, f - sagittal view, lung window .

Patient B. Positive dynamics in the form of a decrease in the size and density of infiltrative changes. In the lower
parts of both lungs, single zones of subpleural consolidation (green arrows) and multiple subpleural reticular
changes (red arrows) were preserved. The  percentage of lung tissue damage is 55  -60% (CT3).
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Fig4. Chest CT after ®&axialviewt dh sfroRal view,e, f3- sagittal view, lung window.

Patient B. Post-inflammatory changes in both lungs are determined as single subpleural linear fibrosis in the
posterobasal segments (yellow arrows).
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Fig. 5. Chest CTt 1R, Y, 3 d axial view, d - frontal view, e, f - sagittal view, lung window .

Patient K. In all segments of both lungs, interstitial infiltration areas are determined by the type of ground -glass
opacities (black arrows) of predominant subpleural localization with single zones of "cobblestone pavement" (red
arrow). More changes are present in the lower lobes of both lungs. The percentage of lung tissue damage is 35%

(CT2).
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Fig. 6. Chest CTt 2R, Y, 3 0axial view, d o frontal view, a, f d sagittal view, lung window .

Patient K. Negative dynamics in the form of the appearance of "fresh" multiple zones of interstitial infiltration like

ground -glass opacities, as well as an increase in the size and density of previously determined interstitial infiltr a-
tion sites, with the presence of consoli dation sites, mainly subpleural localization. The percentage of lung tissue
damage is 75% (CT2).
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Fig. 7. Chest CTt 3R, Y, 3 0axial view, d - frontal view, e, f - sagittal view, lung window .

Patient K. Positive dynamics in the form of a dec  rease in the size and density of infiltrative changes. In the lower
parts of both lungs, single zones of subpleural consolidation (green arrows) and multiple subpleural reticular
changes (red arrows) were preserved. The percentage of lung tissue damage is 45-50% (CT2).
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Fig. 8. Chest CT after ®axmloiew, th s fron®lyviewye, f asagittal view, lung window.
Patien t K. In both lungs, tender areas of residual interstitial compaction of the pulmonary parenchyma (black a r-
rows) are determined with a maximum size of 1.5 -2.0 cm. In C5 of the left lung, a subpleural fibrous cord up to 3 -

4 mm thick is visible (red arrow). B oth lungs have subpleural areas of linear fibrosis (yellow arrows).
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DIFFERENTIAL DIAGNQAS OF NON-TRAUMATIC ACUTE BRA DISEASES IN THE
EMERGENCY DEPARTMENITSING CT AND MRI

Arablinskii A.V.
he most common acute brain diseases include disorders of cerebral circul ation (by M- SechenovFirst
ischemic and hemorrhagic type), brain tumors (including those with he morrhage), Voscow State Medical
and inflammatory d  iseases. Localization of the ischemic zone corresponds to a sp - Universiy (Sechenov

Unive rsity).

cific vascular region. Hypodensity often has the form of a wedge. Cytotoxic edema captures
Moscow, Russia. .

white and gray matter. There is a positive dynamics of the development of the pathological
process. Co ntrast agents are used for differential diagnostics with volume tric processes. The
accumulation of contrast agent occurs mainly in the course of the brain g yrus. The causes
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of hemorrhage (non -traumatic hematoma) in the brain can be a hypertensive crisis, a neu-
rysm rupture, hemorrhagic transformation of an ischemic stroke, and a brain tumor. As a

rule, differential diagnosis of ischemic stroke has to be performed with astrocytic brain t u-
mors. Also, ischemic stroke should be differentiated from such inflamm atory diseases of the
brain as encephalitis and vasculitis. Thus, in terms of admissions, mu [tidisciplinary medical
institutions have to deal with a variety of acute brain diseases, tomo graphy picture which
can be similar and different tomographic manifestati ons ("masks") of the same pathological
processes that requires a mandatory comparison of CT - and MRI -semiotics of these path o-
logical processes with a history and clinical disease

Keywords: computed tomography, magnetic resonance imaging, acute brain diseas-
es, ischemic stroke, inflammatory diseases of the brain.
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Fig. 1. Ischemic stroke in the left middle cerebral arte ry region.
R 0 CT-angiography, brain. M1  -segment occlusion of the left middle cerebral artery.

b - CT-perfusion, a zone of reduced perfusion (ischemia) in the left middle cerebral artery region with a predom i-

nance of the penumbra volume (green) over the co re volume (red). There is also an ischemic zone in the left middle
cerebral artery region.

>E MEDICAL

¢ 23R F@2R) ¢ 2 R+ (Fig. 2b)
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Fig. 2. Accumulation of contrast agent in the area of ischemia in the brain stem.

R- MRI T1 -WI, pre -contrast.

b - MRI T1 -WI, contrast -enhanced.
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Fig. 3. Astrocytoma grade | in the parietal region of the left hemisphere of the brain without accumul a-
tion of contrast agent

R0 CT, contrast -enhanced.

b 6 MRI, T1 -WI, contrast -enhanced.

¢o23. Hg R4 (R) ¢ o3+ (Fh.4b) ¢o3>Y(Eig. 4 3

¢fo3. O6ddy boaRt R3632G268a5R Y dofroos of dR3ed2 daYeys ce-
9oya £€30¢egR3RaeR.

ROg T, T2 FLAIR.
FOdbg T, -OIL 1, aRBoOYoaaa obaf3RDOBSOOA.
Yodh¢ ¥, -Olll, 3 YapefilaYdaoaesR3eo3aYRoaoa9.

Fig. 4. Astrocytoma grade Il in the frontal region of the left hemisphere without accumulation of contrast
agent.

a 0 MRI, T2 -WI, FLAIR.
b & MRI, Tl -WI, pre -contrast.

¢ 0 MRI, T1 -WI, contrast -enhanced.
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Fig. 5.  Astrocytoma grade Il in the occipital region of the left hemisphere, "simulating" the ischemic
zone in the region of the left posterior cerebral artery with pre -contrast CT and MRI.

R 6 CT. Hypodense zone in the region of the left poster ior cerebral artery.

b 8 MRI, T2 FLAIR. Area of increased signal in the region of the left posterior cerebral artery.

c 0 MRI, T1 -WI, pre -contrast. The area of low signal in the region of the left posterior cerebral artery.
d 6 MRI, DWI, limitation of diff  usion in the region of the left posterior cerebral artery.

e 8 MRI, T1 -WI, contrast -enhanced. Ring -shaped accumulation of contrast agent by a tumor of the occipita | region
of the left hemisphere
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FOg T, -0, 3 Yol Ge30YaRafpas3oF¥Raowm .

Fig. 6. Glioblastoma grade IY in the temporal region (hippocampus zone) of the left hemisphere without
accumulation of contrast agent.

a 0 MRI, T1 -WI, pre -contrast.

b 6 MRI, T1 -WI, contrast -enhanced.

¢ 2 R Fig. 7R ¢ 2 & (Fig. 7 b)

¢03. 003ga8o2ya3xdos LacadRdoag.
ROt ¥, ©8®ReoY¥Yeaa obafr3RpDOB2a0. O02carvaazafa bash ¥ YOoszayooas o

F O0dg T, 72 FLAIR. O0z3o9s5a6830yafha yocasooasaaszoYoaha baosh ¥ aXg
96 o0bYodosa, R 8Rdpna yoeeadRoseca 3e3RYR.

Fig. 7. Herpetic encephalitis.
A 0 CT. Hypodense zones in the temporal region and insula.

B & MRI, T2 FLAIR. Asymmetric hyperintensive zones in the temporal lobes and insulaes, cingulate gyrus, and
hippocamp us on the right. .
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Fig. 8. Herpetic encephalitis

a 0 CT, contrast -enhanced. Accumulation of contrast agent in the hy podens zones of the temporal regions of both
hemispheres.

b 6 MRI, T2 FLAIR. Asymmetric hyperintensive zones in the temporal lobes and insulae, the cingulate gyrus, and
the hippocampus on the left.
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Fig. 9. Tick-borne encephalitis
a 0 CT. Hypodense zones in the area of the shell and head of the caudate nucleus on the right.

b 0 MRI, T2 FLAIR. Areas with increased signal in the area of the shell and head of the caudate nucleus on th e
right.

¢ 0 MRI, DWI. Limiting diffusion in the area of the shell and head of the caudate nucleus on the right.

d 0 MRI T1 -WI, contrast -enhanced. There is a ring -shaped accumulation of contrast agent in the affected area.
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Fig. 10. Neuroborreliosis.

a 0 CT, contrast -enhanced. Hypodense zones in the shell and head of the caudate nucleus on the right, as well as
the left occipital region.

b 0 MRI, T2 FLAIR. Areas with an as ymmetric signal increase in the area of the shell and head of the caudate n u-
cleus on both sides, as well as the left occipital region.

¢ 6 MRI, DWI. Limiting diffusion in the shell and head of the caudate nucleus on both sides, as well as in the left
occip ital region.

¢90931R Fig.11R) ¢ 0 31f (Fig.11b) ¢ 90 31Y(Rig.113)

¢o31 10R3d) doa.
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Fig. 11. Vasculitis.

a 8 MRI, T2 FLAIR. Zone with increased signal in the gray and white matter of the occipital region of the right he m-
isphere.

b 8 MRI, DWI. Restriction of diffusion (oedema) in the right occipital region.

¢ 0 MRI, T1 -WI, contrast -enhanced. Hyperintensive blood vess els are detected in the hypointensive zone of the o c-
cipital region of the right hemisphere.
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Fig. 12. Abscess.

a o0 CT, contrast -enhanced. Accumulation of contrast agent by the capsule of the left hemisphere abscess of the
brain.

b 0 MRI, T1 -WI, contrast -enhanced. Accumulation of contrast agent by the capsule of the left hemisphere abscess
of the brain.

¢ 0 MRI, T2 -WI. Hypointensive signal from the abscess capsule.

d 0 MRI, DWI. Hypointen sive signal from the abscess capsule, restriction of diffusion in the central parts of the
abscess

e 0 MRI, T1 -WI, contrast -enhanced. Slight hyperintensity from the abscess capsule.

f & MRI, ADC. A small hyperintensity from the abscess capsule and a decre ase in the diffusion coefficient on ADC
in the central parts of the abscess.
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Fig. 13. Metastasis of breast cancer to the basal parts of the right hemisphere with hemorrhage.

R d MRI, pre -contrast. In the basal part s of the right hemisphere, an oval  -shaped zone of increased signal (hemo r-
rhage) is determined. The form of hemorrhage is not typical for a tumor lesion.

b 0 MRI, T1 -WI, contrast -enhanced. A section of ring -shaped accumulation of contrast agent (metastasis) is detec t-
ed laterally to the hemorrhage zone.

¢9034R Fig.14R) ¢ 0 34+ (Fig. 14 b)
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Fig. 14. Cavernoma of th e brain stem with chronic hemorrhage.

a 0 CT, contrast -enhanced. In the brain stem, a rounded hypodense formation is detected, dense inclusions (blood)
at the lower edge and accumulation of a contrast agent capsule.

b 0 MRI, T2 FLAIR. In the brain stem, a rounded shape is detected, mainly hyperintensive education, with a h y-
pointensive level (blood) at the lower edge and the accumulation of a contrast agent capsule.

¢ 0 MRI, T2*. In the brain stem, a rounded shape is detected, mainly hyperintensive mass, wit h a hypointensive
level (blood) at the lower edge.

d 6 MRI T1 -WI, contrast -enhanced. In the brain stem, a rounded form of increased signal formation is detected,
with a hyperintensive level (blood) at the lower edge.
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MULTIVOXEL 3D MAGNETC RESONANCE SPECTRE&COPY AND POSITRON
EMISSION TOMOGRAPHYWI T H -METHIONINE IN THE PRIPERATIVE
DIAGNOSIS OF HGH-GRADE GLIOMAS (PILOTSTUDY)

Tyurina A.N., Vikhrova N.B., Batalov A.l., Fadeeva L.M., Konakova T.A.,
Mertsalova M.P., Pronin I.N.

urpose. Comparison of the capabilities of proton 3D MR spectroscopy and PET-CT FSAINN.Burdenko

with 11t -methionine in the diagnosis of glial brain tumors. National Medical
Materials and methods. 11 patients aged 32 to 69 years with glial brain tumors of Research Center of
Neur osurgery.

various degrees of malignancy were studied. MR spectroscopy was carried out on a magnetic
resonance tomograph with a mag netic field strength of 3.0T. Post  -processing of images was
carried out in the ReadyView program with the construction of spectra and maps of metab o-
lites. PET -CT examination with 1 1t -MET was performed on a Siemens Biograph 40 True
Point PET -CT. The PMOD s oftware was used to analyze the obtained images. In this work,

the indices of the Cho/NAA metabolite ratios in tumor tissue were calculated, and the index

of 11t -methionine accumulation in the tumor was analyzed. A comparison of parametric

maps of the dis tribution of Cho/NAA and 11t -methionine in the tumor structure was ca r-
ried out using an originally developed algorithm for combining images obtained on the basis

of different modalities.

Moscow, Russia

Results. In most cases (n = 9), there was a coincidence of areas of maximum conce n-
tration of metabolites (Cho/NAA) and the most active zones of accumulation of 11f -
methionine both on individual anatomical sections and throughout the entire volume of the
tumor structure. In two studies coincidences between the location of zones with high met a-
bolic activity according to the data of MRS and PET -CT were not found. A significant correl a-
tion between the Cho/NAA and index of 11t -methionine accumulation in high -grade gli omas
was found.

Conclusion. 3D MR spectroscopy and PET -CT wit h 11t -methionine demonstrate the
ability to visualize the zones of pathological metabolism in tumor tissue. The accumulation
of 11t - methionine and the distribution of the Cho / NAA have a similar pattern of anatom i-
cal, i ncluding 3D, distribution in glioma s of various degrees of anaplasia.

Keywords: SAR proton magnetic resonance spectroscopy, 3D multivoxel MR spe c-
troscopy, positron emissi on t-metovogimeahmt ygrade gicdnasot r acer , 11¢t
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Fig. 1. Glioblastoma of the left temporal region. a 0 PETCT with 11C-methionine; b 8 3D MR- spectrosc opy.

The red color reflects the areas of the most active accumulation of radiotracer (a) and the increased values of the
Cho / NAA ra tio. There is a coincidence of areas of maximum concentration of metabolites (Cho / NAA) and the
most active zones of radiotracer accumulation.
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Fig. 2. Patient with anaplastic oligodendroglioma of the left temporal region. a 0 PETCT; b 0 MRS.

The red color reflects the areas of  the most active accumulation of radiotracer (a) and the increased values of the
Cho / NAA ratio. There is a coincidence of areas of maximum concentration of metabolites (Cho / NAA) and the
most active zones of radiotracer accumulation.

¢o23. Fy R3(R) ¢ 93+ (Fg.3b)

¢023. ZRco2a98 3 ydooar dR3geasaes dadijelt Mebgmae evardo. R

t13R3ahe 6Yaoae a&83RbpRaes J} YyR3edo oaRofeoedaa RdeoYeseoya aRdeedas
Y092t Cho/ NAA. tAmcaoBypyRREeeRe adaoca J yR3edaY 9Rd3o29Rdi aae doaca
aRofadaa RdeoYafhg bas aRdacedasdt ¢zC.

Fig. 3. Patient with left frontal lobe glioblastoma. a - PETCT; b - MRS.

The red color reflects the areas of the most active accumulation of radiotracer (a) and the increased values of the
Cho / NAA ratio. The coincidence of the areas of maximum concentration of metabolites (Cho / NAA) and the most
active zones of radiotracer accumulation is not observed.
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Fig. 4. Patient with Grade Il hemiastrocytic astrocytoma. a - PETCT; b - MRS.

The red color reflects the areas of the most active accumulation of radiotracer (a) and the increased values of the
Cho / NAA ratio. The coincidence of the areas of maximum concentration of metabolites (Cho / NAA) and the most
active zones of radiotracer accumulation is not observed.
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DIFFERENTIAL DIAGNQGS OF THE THYROID HQICULAR TUMORS

Timofeeva L.A. 12, Aleshina T.N.%, Aleksandrov Yu.K. 3

urpose. Determination of the capabilities of a comp lex of ultrasound techniques

and technologies for the differential diagnosis of thyroid follicular neoplasms.

Materials and methods. A retrospective open -blind cohort study was conducted.
We studied the data of preoperative examination of 222 patients with follicular thyroid t  u-
mors: 86 patients with adenomas (FA) and 136 with follicular cancer (FC). The results of u I-
trasound examination of the thyroid (US) are analyzed. Emphasis was placed on identifying
and evaluating signs that could indicate malignancy o f the process. The study compared
thyroid cancer risk stratification systems based on subjective pattern assessment (EU -
TIRADS - European Thyroid Imaging and Reporting Data System) and computer image pr o-
cessing (TLA_RU - Thyroid Lineal Analisis_Russia). Th e criterion of truth was considered to
be the results of morphological studies performed in the studied cohorts of patients. For
evaluation, systematization and processing, the combined data of ultrasound and morph o-
logical studies were entered into the ori ginal database (certificate no. 2018621306 dated
16.08.2018).

Results and discussion. According to the evaluation system of US thyroid nodules,

21 cases (24.4%) of thyroid nodules were associated with EU -TIRADS2, 4 (4.7%) with EU -
TIRADS3, 50 (58.1%) with E U-TIRADS4a, 11 (12.8%) with EU -TIRADS4b. According to the
EU-TIRADS system, only 25 cases (24.4%) were followed -up without performing FNA. A c¢-
cording to the TLA_RU system, the computer assigned 15 cases (17.4%) of follicular aden o-
ma thyroid no dules to TLA_R U1l (high probability of a benign process), and 71 (82.6%) to
TLA_RU2 (high tumor risk).

According to the evaluation system of US thyroid nodules, specialists regarded 4 ca S-
es (2.9%) as EU -TIRADS3, 9 (6.6%) as EU -TIRADS4a, 40 (29.4%) as EU -TIRADS4b, 83 (61,
0%) as EU -TIRADSS. According to the TLA_RU system, all cases of thyroid nodules risk fa C-

tors were related to TLA_RUZ2.

The analysis of variance with the isolation of ultrasound signs and the assessment of
their validity and rank in the rating system was ca rried out for a comparative assessment.
The study showed that significant differences in nosologies exist only for 11 out of 15 signs
and their diagnostic power is different. The diagnostic value of ultrasound signs based on
the data of variance analysis o  f using multiple comparison (Multiple Comparisons) was e s-
tablished.

The performed ROC analysis showed that in the diagnosis of follicular neoplasms,
the TLA -RU system reliably has a number of advantages over EU -TIRADS, primarily higher
specific ity.

Conclus ion. Statistical evaluation of images obtained using various methods and
technol ogies of ultrasound expands the capabilities of the method, improves the differential
diagnosis of follicular neoplasms of the thyroid gland, and allows you to plan further dia g-
nostic and therapeutic measures. Systems that reduce the subjectivity factor of evaluations
are more promising in diagnostic terms.

Keywords: thyroid, adenoma, cancer, ultrasound, medical statistics.
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Fig. 1. US, thyroid gland, B -mode (transverse
scanning).

Follicular tumor (ade noma) of the thyroid gland. H y-
poechoic formation, homogeneous, solid, with clear
even contours, oval shape, "height <width", without
micro - and macrocalcifications, without calcification

and extrathyroid spread
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Fig. 2. US, thyroid gland, B -mode (transverse and longitudinal scanning).

Follicular tumor (adenoma) of the thyroid gland. Hypoechoic hetero geneous formation, solid, with clear uneven
contours, oval shape, "height <width". EU -TIl RADS4R, TLA_RU2.
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Fig. 3. US, thyroid gland, B -mode + ED (transverse scanning).

Follicular tumor (cancer) of the thyroid gland. Hypoechoic formation, oval in shape with smooth, clear contours,
with i ntensive mixed blood flow, "height> width".

¢ o 34(Fig. 4)
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Fig. 4. US, thyroid gland, B -mode + CDI (longitudinal scanning).

Follicular tumor (cancer) of the thyroid gland. Hypoechoic formation of irregular sh ape with smooth, indistinct
contours, with intensive mixed blood flow, with microcalcifications, "width = height". EU -TIRADS4b, TLA_RU2.
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Fig. 5. US, thyroid gland, B -mode + CDI (longitudinal scanning).

Follicular tumor (adenoma) of the thyroid gland. Hypoechoic formation of the correct form with smooth, clear co n-
tours, with intensive mixed bloo  d flow, "width> height". EU  -TIRADS4a, TLA_RU2
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Fig. 6. Diagram . Discriminant analysis .

Ranking the significance of variable predictors (ultrasound signs of follicular neoplasms). Justification of univar i-

ate splits (0 = low significance; 100 = high significanc e).

¢ o 37.(Fig. 7) ¢ 2 38.(Fig. 8)
£ o 3. 03Rdod. dbaegae eva3a¥| ¢o3B. 03RdJod.-RR@®AIDH.
OCasa¥Yit ddRssodoadReao. t3RYsoegadi aRt a26aadR 1ddadeg
teRe2380dR gayad YaeYdaaot Tl RADS ORUTLA32 e©oddas3aacoRal4
saaaedRbosRg. 3802da daddod) dtsahg osaaedRbs
Fig. 7. Graph. Trees method decision. Classific a- | Fig. 8. Graph. ROC analysis .
B UEES Comparative assessment of the EU-TIRADS and TLA -
Branchin g point statistics for follicular neoplasms. RU systems efficiency in differential diagnosis of follic u-

lar neoplasms.
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