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bonee TouHbie NoAHbIe NaHHble O NnaLueHTe
B elMHON cuCcTemMe — Ang Bawlero ynoo6crsa!

EonHaa nHterpmpoBaHHasa nnathopma obpaboTkm MeguLMHCKUX M30bparkeHnm
IntelliSpace Portal cnocobcTByeT nonydeHuio bonee ToUHbIX gaHHbIX O NauneHTe
3a CYET Cneumann3npoBaHHbIX KIIMHUYECKUX NMPUNOXXEeHUN A9 Kapauoioruu,
OHKONOIruKn, HEBPOJIONUM U APYIrUX crneumanm3aumnn.

0@ @O

Bcerna ectb cnoco6
N3MEHUTDb XXU3Hb K nyywuiemy!

anv

paBax peknam

[loBbllLEeHMe KayecTBa NedyeHns U MeanUMHCKOM NMOMOLLMN

bonee 70 cneumanm3anpoBaHHbIX KINTMHUYECKUX MPUNOXKEHUM AN pas3fnyHbIX
cneumanmsaumm nomMoralT NpuHUMMaTb 060CHOBaHHbIE peLleHna 1 MOBbILWAaTb KauecTBO
BCcen MegNLIMHCKOM NMOMOLLN.

ONTUMM3ALMA MPOLLECCOB OMArHOCTUKN 1 NeYeHns

Mnatdopma noMoraet HamT1 CBOV crnocob ONTUMM3ALIUK MPoLLecca OKasaHUs MedULMHCKON
MOMOLLLM, MNO3BONAIOLLMIA CHU3UTL BaprabenbHOCTb pesynbraTos, YNpoCTUTL paboTy C
0bopynoBaHneM, n3berkaTb OCNOMHEHWI 1 cO30aTb NaLneHTam bonee KoMpopPTHbIE YCIIOBUS.

YnpolleHue cbopa gaHHbIX 1 MHGopMaLnm

Cuctema IntelliSpace Portal MmoykeT nonydaTb 1 obpabaTbiBaTb JaHHbIE U3 PA3NYHbIX
nctouHmkoB (PACS, PUC, MUC, DMK n 1.4.) u mopanbHocten (KT, MPT, MN3T, OO3IKT v T.4.),
a TaKxxe npenoctaBngeT BO3MOXHOCTb A1 B3aUMMOOENCTBUA Mexay OTAeNneHUaMU U
cneymanmcTaMm Kak BHYTPU yUpeXxaeHus, Tak 1 3a ero npegenamm.

Pa3spaboTKka nepcrneKTUBHbIX peLleHnn

Mnatbopma exxeroqHo obHOBNAETCH NyTEM YCOBEPLLEHCTBOBAHWA CYLLIECTBYIOLLMX

1 0OBABNEHUA HOBbIX KIIMHUUYECKUX MPUMOMKEHWI N Pa3BUTUA COBPEMEHHbIX MeTO40B,
HanpuMep NpeanKTUBHOW ONArHOCTUKM U MaLUMHHOMO 0ByYeHUs.

CoKpalleHune pacxonos

IntelliSpace Portal V10 cnocobcTByeT 6oee nofHOMY UCMONb30BaHMIO PecypCcoB
oTaeneHum nydyeBowr AMarHOCTUKM U MOMOTraeT MOBbICUTb Pe3yNbTaTBHOCTL PabOThI

3a cyeT onTUMKM3aLUVKM Ppabouymx MPOLLEeCCOB U MPUMeHeHUs MeToA0B MalLUMHHOIO 0by4YeHus.

abpa 2019 rona 6ecr eHue nporpan e MenuLHCKO telliSpat ortal aAns NnpocMoTp:



http://www.rejr.ru/

Aa

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

3aeR8dGo Oa3ayoa daddayod

Ryoaea3eoda-RGBW%IcD o3 aYRaohg

8RB dRg b saagayaaszatyg Y

YRai edogadi @)1 e€0a3aed3d}
38Re a6 . sfaeogadi as €3a7v7)

(http://www.rejr.ru/avtoram/avtoram.html).

dRaot909 o0 bBRosayRaotso.

YadR1I Yaas beoasa¥Yit

0dRYahe 3aeRdeas
OReasoidOqt . t7.a3 aaYase

www.rejr.ru | REJR 2021; 11 8):6

Zaszae YR90 83068296 989503 ¢33
Y} 39RdR | }JyaYes OoRyoa3eodo bR 202
j eoeasosadayosoyaszdRt af 3eRoaY(dR
38Ry odobo3yj a3zt AeoaRda oRe3tpbasal
bh e3eoeadopRas 3] f30xd) cadtYtxyyaR® fg
ea3RpOao

aRyRdO €a368) e Rai sRea3oRdf, dag a3
901 sagaeaY d)jyaYes ©vORyaa3802dO - ¢
90Y0906. O ga36dada pjy3aRdR sasdaoe:
901 w¢F wdRyosaazeodo saayvYszadeyoyas
GoasgayY, ca3aoaaslywo.g CCOV¥a®) yog dgdo

eoRyo8a380da eRdog aR3) rasose a Ry R«

YaosRoaoa. ZyfrdodRcot sReas3oRdaY,
9 a6, frljeae ecadabaR €3Rdeoyasx>dos Y
L, dwy s e, sfh e3aeadnbpRas eayReR
aha dadeo9o, @aRjyyeafha oafbas3h, o&303¥%0c
€e3Rdeodo. O 1629 9a%030 YRYao9) Yo
3RbhaaedRaaYfhg &30y 0oR&GidgfyRasxre Rda &

tRd + €o023Rd ¥ afr3RygasaRd&R bHBE
98 JYadoyodasi deedoyaszagyYae
ea3Rfacd) 38Reac. 32 1889 bRyR3zae

e ddasaa

3Yaog 36

¢3>h3hae, daea3Rfa8eRaaha 38Re6iI O Y
yogadi aa afR®3 3R+ &g} s3agedadday oo,

3> RYga3

3acaabos3zaYRa0t o, dRdq 3daesze¥Yoa, |

RYea3aY¥Y

} 3RaaYdasaahg D} 30aRdas vdde Ryse y»a

Yeas &6 yoeReadaege af3RGoaJI 3Y+

fodi ¥o

} 3¢ agay¥ aR rdRya aRYyo0g eRGOOagaY!


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

COVID-19: BTAK @O KB?AO, bA ypOT3 ¢o6pTodqg

gk O¢ T, pO CA¢OYOomLa J 060t Z¢) €pd O
OLt A2 ¢ AOOmwpAn -9 COVI D

t ReovroaodadayY tQ.3GYduYCZHhrgpo o R RYIO .

1-7086Ks OK cLRosRs3dos ¥o3)] eR336Yusohes saeocoasgoctReoBY¥BR33pamaet hoo
2-KKK ¢) O» diledki tecoée. y. Taditeeo, ¢a3304.

adiozzdaea¥YRxwoxdeas 036323 afReBIaf T ADREPac2023aYRoo o
cea3Rpaao2t daydog } eRecoa9edo9 3 8agoegoyosae dqdoaoya
dbRe a3 o2 RdA 2 oZozeaseesfiB.RY d a @ h Ra®Rda3Rae) 308fg 3Yaeaaode,
gdosoyasadayos af3daea¥YRishoeto,RosBp80oeeeees aay3 RJO DO 3 23
3Rbdoyoeahg o09¢ey)3di 3ahg eceo3daea¥YReadi aa3680a6 2 eRaah
Ofhesadoasafh RoaRdob oszaraaosa3zceas dqdosoyaszdomadRagodh duyd
af aR3 ) passafhg 3 e€a9ayi1 ©Y¥)J g 3Rbdoyahg sagara¥Y g8asay3R(d
¢ab) di eRefh. Bbpproay3RJoo a3yRoa¥Y f3Ivoae €adaszaeo, Y ®©
YRoot, ¥ afa0g daydog oafoR3);pasah e€32baRdo o9oadodi @eaRG2DO
ya YheasgR. t #9¢i 18030 Rt easay3Rdot ceaeBYa3eroadR Yh3ady
R332G2003aYRoooayd9,3 COWad e RI yayas e€o €3a68tpDABB8S®3E6D 2 da
g T . K3arooo9a368i1I €3adae38RYdooeosoaya oaRrdieasadt +tYdtaesszt
B 90 329eB8a9RB8O0JOI 32 3@a3ad8f Yasgesaysa LERDR f3Irees €
cea3Re)}3h o9 3a0a3ec233Rea>30hg bpODRdAdart . Loadoech2 o¥Reo¥axTReD ad G &
309680ohH9 gazx¥adh] RdbgEbRcOHt ceabYadodR 3Yaa¥3a95a0a090a oRYyRgi
bYRoaaGOWID-19, o9 ®voeroei 3>t YARbeasa¥Ydasot eRecOo20868dO9.
yRddI yaasdada7? ceobYadtaas afr 9R3 )} poagi obsasaosaot -19-gR3 R«
R33aG6o003aYRooae €90Y9808020. PR3>B &3 aD 098346 30acyaaaday
B3R82OYahg obosasasose daydqog, d eme3ffamo B axv Ry ®3 e WYRaRKtA YeR3 o
9o cada3zago, cobYadtase o9a0es8daenosoea €3aY0380 cadodbReadaRYd
a9 Ry Rai daoyasaoa eRecoaaasR. 20daseoafr 3Rbaa fradaa vaeRdi aaa
Ba3oaReBOIOYaayea 8a038R €30 ¢ 3 a6 obveseiarduRibeRr aootbgy Reddoth RGevsod da y g«
ceRaea90292 o9aYeoe (da3aoRYO3) 3836 2028dadecoo.

t d1 y a YvsfijdoeYGOVID-19, COVID -19-R3>3aG6003aYReoaa ea3Rpaosaosa dayd
cet18a3aRt 8a9ay3Rdot, d¢F¥, ev8a¥saaot.

t 2968 RdeohetRE@®aF o0 daY -ntil: &kapishrekov@ gmail.com

Odt+ coecos3a¥ReoaokosodayY O.0., tjysaY¥Yca¥Y o6. @ , @AHKJOoF
dR38208R e€a3Rpaadt daydoB3 3e98600 2e3dVEMEBED. REJR 2021; 11( 3):7-14.
DOI: 10.21569/2222 -7415-2021 -11-3-7-14.

teRet &d) yaas RO0.03.21 teReesat aR 12.0521
MRI SIGNS OF LUNG DAMAGE IN VIRAL COVID-19 PNEUMONIA

Kapi shni 1kSpinevce@E.N/ 12, Pyshkina Y.S1, Gafsi N.1

1 - Samara State Medical University. Samara, Russia.
2 - Berezin Sergey Medical Institute. Tolyatti, Russia.

|www.rejr.ru | REJR 2021; 118):7-14  DOI:10.21569/22274152021+11-3-7-14 7


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

urpose. To demonstrate MRI signs of COVID -19-associated lung damage in a patient with
atypical clinical symptoms.
Materials and methods. The analysis of literature data, the results of clinical examination,
magnetic resonance imaging, using various pulse sequence s, and computed tomography
data are presented. The analysis of the features of the clinical picture and comparison of changes in
the lungs detected using two different methods of tomographic imaging were performed.

Results. MRI showed signs of parenchymal infiltration with pleural effusion in both lungs.
Computed tomography confirmed a high likelihood of lung damage associated with COVID -19, coin-
ciding in extent and location with MRI data. A feature of the presented observation is the dominance
in the clini cal picture of symptoms from the upper floor of the abdominal cavity, the absence of an
increase in temperature and respiratory complaints. Infection of the patient with COVID -19 was
confirmed by a reference test. MR imaging made it possible to promptly s tart treatment for pneumo-
nia caused by COVID -19 and achieve the patient's recovery.

Conclusion. MRI can detect changes characteristic of COVID -19-associated pneumonia. The
vigilance of the radiologist regarding possible infiltrative changes in the lungs, w hich often covers the
scan area with an MRI of the abdominal cavity, allows a timely targeted examination for COVID -19
and the initiation of patient treatment. It is advisable to study in more detail the possibilities of MRI
as an alternative test in case  of contraindications for ionizing imaging of the lungs in a pandemic of a
new coronavirus infection.

Keywords: COVID-19, COVID -19-associated lung pathology, MSCT, computed tomography,
magnetic resonance imaging, pneumonia.
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Fig. 1. MRI of the chest and abdominal organs. Patient G., 78 years old: a, b 0 T2 weighted images;
¢ 0 STIR; do T1-weighted images; e o DWI ICD card; e o DWI at a high b -factor (900s / mm2).

Zones of hyperintense on T2 -weighted images (a, b) and STIR (c), iso - and hypointense on T1 -weighted images
(d) MR signal with uneven and indistinct contours are visualized mainly in the subpleural parts of both
lungs. A sm all amount of effusion is seen in the right pleural space.

Comparison of the ICD card (e) with the tomogram at a high value of the b -factor (f) shows the presence of the
"T2 washout" effect.
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Fig. 2. CT scan of the chest organs in the axial (a) and coronal (b) view. Patient G., 78 years old.

Areas of infiltrative changes in the form of "ground glass", mainly subpleural, are determined in both lungs
(more on the right). The focus of lung tissue consolidation is visualized in the lower lobe of the right lung.
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urpose. The clinical cases of subacute thyroiditis that occurred in patients with COVID -19
demonstrate the difficulties of interpreting clinical and laboratory signs. The importanc e of
multiparametric ultrasound examination in the diagnosis of this pathology is shown.
Materials and methods. Two cases of subacute thyroiditis caused by a coronavirus infec-

tion are presented. We studied the medical histories and examination data of pati ents. The clinic of

de Quervain's subacute thyroiditis was atypical, since it was leveled by multiple organ changes and
clinical manifestations of COVID  -19. The results of clinical examination, results of ultrasound exam-
ination of the thyroid, sonoelastogr aphy, multispiral computed tomography of lungs and laboratory
tests were studied.

Conclusion.  Subacute thyroiditis is one of the variants of manifestation and complication of
coronavirus infection. The clinical picture of subacute thyroiditis associated wi th COVID -19 may
have an atypical course due to simultaneous lesions of many organs and systems. The disease may
have a blurred picture due to the use of drugs used in the treatment of coronavirus infection. The
main method of diagnosis of subacute thyroidi tis associated with COVID -19 is ultrasound, which
allows to establish structural changes in the thyroid gland, reflecting the nature and localization of
the inflammatory process. The severity of changes in the thyroid gland in COVID -associated de
Quervain thyroiditis does not correlate with clinical and laboratory data.

Keywords: thyroid gland, subacute thyroiditis, ultrasound examination, sonoelastography.
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Fig. 1. Ultrasound examination of the neck, B -mode.

In the right lobe of the thyroid gland, there is a heterogeneous hypoechoic zone with indistinct boundaries.

¢o0®R Fig.2R) ¢ o R (Fig. 2b)
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Fig. 2. US, color Doppler.

A patient with subacute thyroiditis. Decreased blood flow in the hypoechoic zone.
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Fig. 3. US, power Doppler.

A patient with subacute thyroiditis. Decreased blood flow in the hypoechoic zone.
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Fig. 4. Sonoelastography.

A patient with subacute thyroiditis.
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Fig. 5. MSCT, chest.

Patient M. at the onset of disease.
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Fig. 6. Ultrasound examinatio n of the neck, B -mode.

In the right lobe of the thyroid gland, there is a heterogeneous hypoechoic zone with indistinct boundaries.
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Fig.7. Ultrasound examination of the neck, tol or Dop

Decreased blood flow in the hypoechoic zone.
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Fig. 8. MSCT, chest.

Control MSCT, chest. Patient M. 1 in a month.
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Fig. 9. Ultrasound examination of the neck, B -mode and color Doppler.

Expansion of inflammation zone in the right lobe of the thyroid gland.
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Fig. 10. Sonoelastography.

Patient with subacute thyroiditis. The hypoechoic zone in the right lobe of the thyroid gland has a higher
stiffness.
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TOPOGRAPHY OF CHANGES IN BRAIN PERFUSIONFTER SIMULTANEOUS
INTERVENTIONS IN THEORONARY AND BRACHIOCEPHALIC ARTERIES

Korotkevich A.A., Semenov S.E., Maleva O.V., Trubnikova O.A., Kokov A.N.

Research Institute for Complex Issues of Cardiovascular Diseases. Kemerovo, Russia

urpose. To study of the dynamics of indicators of cell perfusion of the brain according to

SPECT after simultaneous surgery on the brachiocephalic and coronary arteries, st udy of

the impact of potentially traumatic factors of surgical intervention on regional cerebral

blood flow.

Material and methods. Brain perfusion data were analyzed in 22 patients with multifocal
atherosclerosis who underwent simultaneous intervention in conditions of cardiopulmonary bypass
on the coronary and brachiocephalic arteries. SPECT of the brain was performed with a radiophar-
maceutical 99mTc -HMPAO (Ceretec).
Results. A moderate inverse correlation was found between the time of cardiopulmonary by-
pass, time of aortic compression, and CBF in the left occipital lobe, in the upper parts of the left
frontal and left parietal lobes (R= -0,661, p=0,001), moderate direct correlation between time clamp-
ing of the carotid arteries and CBF in the region of th e basal nuclei on the right and left, in the lower
parts of both frontal lobes, in the upper parts of the occipital and parietal lobes (R=0,592, p=0,005).
The analysis of pre and postoperative CBF revealed the following statistically significant changes: a n
increase in the left temporal lobe, p=0,015, a decrease in the right occipital lobe, p=0,044, a decrease
in the upper part of the right parietal lobe, p=0,042, and in the upper part of the left parietal lobe,
p=0,014.
Conclusion.  Simultaneous surgical in  terventions on the brachiocephalic and coronary arteries

are accompanied by a decrease in regional cerebral blood flow in the right occipital lobe and in the
upper divisions of both parietal lobes, and an increase in perfusion in the left temporal lobe. Po ten-
tially traumatic factors of surgical intervention (duration of cardiopulmonary bypass, time of clamp-
ing of the aorta and carotid arteries) cause significant changes in blood flow in certain areas of the
brain, which depend on the time of exposure and sh ould be considered as risk factors for postopera-
tive local hemodynamic disorders.

Keywords: SPECT, simultaneous surgery, cerebral blood flow, aortic clamping time, cardiopul-
monary bypass .
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Fig. 1. SPECT, axial brain slices.

Dynamics of CBF: a & increase in CBF in the postoperative period, b 0 decrease in CBF in the postoperative

period.
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Fig. 2. Box plot.

Differences between CBF inpatients depending on the duration of cardiopulmonary bypass.
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Fig. 3. Box plot.

Differences between CBF in patients depending on the time of aortic clamping.
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MAGNETIC RESONANCE TOMOGRAPHY IN THE DIAGNOSTICS OF ENEROVIRAL
ENCEPHALITIS IN CHRREN

Marchenko N.V., Voitenkov V.B., Gorelik E.Yu., Bedova M.A., Churkina D.N.,
Dubitsky D.L., Ovchinnikov A.S.

Pediatric Research and Clinical Center for Infectious Diseases. Petersb urg, Russia.

urpose. Assessment of structural changes and prediction of outcome according to multipa-

rameter magnetic resonance imaging (MRI) of the brain in children with enterovirus en-

cephalitis (EE).

Material and methods . We examined 16 childrenaged 8. 1 N 4.6 years with E
period of the disease and early convalescence. The diagnosis was confirmed with laboratory tests
(PCR of cerebrospinal fluid and/or blood). Assessment of structural changes was carried out using
brain MRI in T1 -WI, T2 -WI, Flair, T1 -WI modes with contrast, as well as with DTI, DWI and MR -

spectroscopy.
Results . According to MRI data, isolated lesion of the brain stem was observed in 19% of cas-
es, the brainstemds damage and the ot her partswithoutdtte par t

brain stem in 13%, and there were no changes in MRI in 31% of cases. Changes in DWI were detect-
ed in 27% of cases, the accumulation of contrast agent in 45% of cases, the appearance of lactate in
the lesion, an increase in the ratio of Ch ol/NAA and a decrease in the ratio of NAA/Cr by MR spec-
troscopy were observed in 27% of cases. A significant ADC increase in the lesion was revealed. A de-
crease in | esionds ADC was revealed in dynamics; there
ropy, a normalization of the Chol/NAA ratio and the NAA/Cr ratio.

Conclusion . Multiparameter MRI can detect changes in the white matter microstructure in the
acute period of the disease with an assessment of neuronal density, the presence of anaerobic glioly-
sis, and differentiate the presence of cytotoxic and vasogenic edema. In the dynamics, there is a de-
crease in the ADC coefficient in the lesion, indicating regression of edematous changes and restora-
tion of the function of the brain conducting systems. The results of MR -spectroscopy indicate a relia-
ble restoration of cellular metabolism, and, accordingly, a favorable outcome of the disease.

Keywords: multiparameter magnetic resonance imaging, enteroviral encephalitis, the brain.
Corresponding author: Kapishniko v O. Mnail: a.lkapishnikov@gmail.com
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Ovchinnikov A.S. Magnetic resonance imaging in the diagnosis of enteroviral encephalitis in children.
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Yoby Rdobosy)as 3t d9Rdoyo2a 30299a832yafhg bea 36833 de6) 3afg
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Yy Q)

f Flar-O), Y RdsoRdi saas tdaszdeased, caYeasoaa ozadaeaYRaoa
beoa YhtYdooeahg obsasaasaode,;

Yo ADC-q R3 8 R, ceaYhyaaoa dalt ddocoasesR-3mmPdiszh oy 3e3aR Yis, a2l 03
saaocbsasasseas J yrRaaeda;

¥y ADC-qR3 e R, ¢etoaY@a3oa0 233daeaYRoo0 yasab 4 oaeveado, &65a
ea 0, 9394982/ 3.

edaeoaYead3adi aRt SV _RRBESS3bA4Ygodpt, ae3aevadtasgszt: o808 aYC
Cho/ NAA=2, 85, NAA/ Cr =0, 568, ¢€odR NRrAo Ye a2 V8hHR3DaRs 09,0 0209 ce0og 3 +
dRde Re R;

a deasaYadaadi aRt SV _ P3ReEGSASG 31a434d ahd t Y eoaRsodqa, 2890y Ra
edayReae Cho/ Cr=1,09; Cho/ NAA=1, 05, 2 eaYhyvyasoa 333863
ceaoYhyRaegst, oesBpeskRBoade ahe €02d dRJeReR.

Fig.1. MRI tomograms of the brain. A girl, 7 years @
Y, othe acute peri od of othetlperioddiearly covalescence). ¥, a

R @ Flair, in the axial plane, when examining in the acute period of the disease on the 9th day of the disease,
the presence of symmetric zones of structural changes in the hemispheres of the cerebellum is visualized in
the form of a diffuse increase in the MR signal;

b d Flair in the axial plane, when re -examined after 4 weeks, partial leveling of the zones of detected changes;

¢ 8 ADC map, an increase in the diffusion coefficient to 1.25x10 -3 mm2/s in comparison with the values in
the unchanged section;

d 0 ADC map, after repeated examina tion after 4 weeks, a decrease in the diffusion coefficient to 0.95x10 -3
mmz2/s is noted.

e 0 when performing single -voxel SV_PRESS 144 MR spectroscopy is determined: the area ratio
Cho/Cr=1,62; Cho/NAA=2.85; NAA/Cr=0.568; NAA peak 2 times lower than Cho peak in height; there is a
negative peak of lactate;

f 8 when performing single -voxel SV_PRESS_144 MR spectroscopy in dynamics, a decrease in the area ratio
Cho/Cr=1.09 is noted; Cho/NAA=1.05, and increasing the area ratio NAA/Cr=1.04; peak NAA rises; the re is
no negative peak lactate.
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Fig. 2. Diagram of the distribution of the ADC
coefficient in the focus in patients with EE.

An increase in the ADC coefficient in the lesion in
patients with EE is indicative of the development of
vasogenic edema at the level.
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brain.
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f3Ra Y ayYyRyaoa ca¥Radwpad 9oyl o
Fig. 3. Distribution diagram of Chol/NAA ratios

There is a statistically significant increase in the
Chol/NAA ratio in the EE group up to 2.12, indicat-
ing the destruction of cell membranes in the child's

Y y3}
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¥Yaa9de 3ceades3aY NAA/Cr ¥
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Oa336RoaYdaddme odmws 6 R

edaogoea36802 Y oaoyRya ea3Rpaoeotpasot o9abya¥Yae 6dqRoD
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Fig. 4. Diagram of the distribution of NAA/Cr
spectra ratios in the group of children with EE.

There is a statistically significant decrease in the ra-
tio of the NAA/Cr s pectra in the group of children
with EE, indicating a decrease in neuronal density in
the child's brain.

da3caacGcod e 333RYoaas
daYRaot .

lescence.

compared to the acute period of the disease.

Fig. 5. Diagram of the distribution of the ADC
coefficient in the focus of brain tissue damage in
the acute period and the period of early conva-

Restoration of the ADC coefficient in the focus of
brain tissue damage during early convalescence

ADC ¥
Y €03
21 o3 6
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RO Flar-0, ¥ Rd3oRdi aas edaszdaszco, 2368306 ®woddoe afBRbHbada YIS
aRdoyoa bad 3683)de)3afg obhosasasaoe Y y¥ya95093da3sRg sabpndgy
Y Yoevea coaYhrmuapad RdR;

yOADC-dR368R, dotLddocoaaege ®©oadd) boo -3¢ aoeh2y/azs; va 0, 94910

p ODTlI dbg-e 3 Rdeay3RdJot, Y JyR3eda ea3Rpasadst a8sayRae3t 3801
632€022 ®©a 0, 08;
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38Y09aa; e3a3dapndYRae3t o8oYadosaYReaoa 3Rsaa YAHtYdaaahg
2968608302Y9923680 3o2yaRAR;

e, 0OADC-dR3@R, 933daeaYRaoa Y evoaRsoda ya3ab 3 as2o0evadas 23943
age3t ©a0-3899g203 o2 -B,843MA8®a>a68Y0a683B68Yadaa;

b, aDTI -dgRdqeay3RdJot ¥ evoaRsoda yas3ab 3 osaeveados 29 4 9043
d3RdGcoa29ae Raobae3aed22 v 0, 12.

Fig. 6. MRI tomograms of the brain. A girl, 8yearsold,da gnosed with enterovi
d, g 0 acute period of the disease; b, e, f d period of an early recovery; c, f, i d period of late recov-

ery).

R 9 Flair in the axial plane during examination in the acute period of the disease on the 7th day of the dis-
ease, the presence of zones of structural changes in the cerebellar hemispheres with primary lesion on the
left as an increase in the MR signal is visualized;

d 8 ADC map, the diffusion coefficient is increased to 0.94x10 -3 mm2/s;

g 0 when performing DTI MR tractography at the site of the lesion, a decrease in fractional anisotropy is ob-
served to 0.08;

b, c dFlair in the axial plane, when viewed in dynamics after 3 weeks and 4 months, respectively, the leveling
of previously identified structural chang es in the form of a decrease in signal intensity is observed;

e, f GADC map, when the study is in dynamics after 3 weeks and 4 months, the diffusion coefficient decreases
to 0.89x10 -3 mm2/s and 0.81x10 -3 mm2/s, respectively;

h, i 8 when conducting MRI tra  ctography in dynamics after 3 weeks and 4 months, an increase in the values
of fractional anisotropy to 0.12 is noted.
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R, 0720, o FdlaiYw Rd3oRdi sae tcdaszde3ed; Yob)yRdobosjaeat b
bResogd®&geasaeaaya 9abyR, ORs3adoaYR 9836R 0 t£3aeadyaYR
28 0dR;

YOADC-dR3eR; deatddoecoaae vadd) boo Y BEoo®mmwm22ex3;Rnasast 0,879

y83%20, Y 3RyoeeRdi oaas cdoszdoszso; 3ed0909a6 9abyR |} 9a33;ypbd
Da9a9a3xBi vYaeaayad Jeadyaaost), 36834 de) 3R -3myaw Rds aesdadada ab asea ¢
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Fig. 7. MRI tomograms of the brain. A boy, 12 years old, 11 months. Diagnosis: encephalitis o f
mixed etiology (EBV + enterovirus), on the 4th day of the disease

R ,b & T2-WI and Flair in the axial plane, the zone of moderately increased signal is visualized in the hind

mi dbrain, Varolievds bridge and medull a apbl ongata due t
¢ 0 ADC map, the diffusion coefficient in the affected area is 0.87x10 -3 mm2/s;

d 0 T2-WI in the sagittal plane of the spinal cord is moderately uniformly thickened, its structure is moder-

ately heterogeneous, the MR signal is diffusely totally altered at the level of C1 -C7 identical to changes in the
brain stem.
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Fig. 8. MRI tomograms of the brain. A boy, 12 years old 11 months. Diagnosis: encephalitis of mixed
etiology (EBV + enterovirus), compared w  ith images of primary MRI after 1 month

R ,b 0 on T2 -WI and Flair in the axial plane there is a leveling of the previously visualized diffuse increase in

the MR signal in the midbrain, in the posterior part of the brain bridge, in the medulla oblongata d positive
dynamics;
¢ 0 ADC map, a decrease in the diffusion coefficient in the affected area of 0.74x10 -3 mm2/s and alignment

of values with previously unchanged sections of the brain stem are noted.

¢o23. Fy R9(R) ¢o 3+ (Fg. b)

¢239 dRAi yoqd, 12 daa 11 szt saddJRdesaRy®ahyRos a6
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YoeRooaha ADC; @a&e6s9sayRae3t 3203p022a doatrddocoaasgR eddgygdha

Fig. 9. MRI tomograms of the brain. A boy, 12 years old 11 months. Diagnosis: encephalitis of mixed
etiology (EBV + enterovirus), MRI data (after 1 year 6 months)

R ,b 8 on T2 -WI and Flair in the axial plane of the areas of pathological changes in the intensity of the MR
signal in the white and gray matter of the brain were not detected;

¢ 0 ADC map, a decrease in the diffusion coefficient in the affected area of 0.65x10 -3 mm2/s is noted.
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PARANASAL SINUS STAIJS IN PATIENTS WITHASOLACRIMAL DUCT
OBLITERATION OF VARIUS ETIOLOGY

Yartsev V.D., Atkova E.L., Borisenko T.E.

Scientific Research Institute of Eye Diseases. Moscow, Russia.

urpose. To identify individual risk factors for the development of nasolacrimal duct obstruc-

tion based on radiology examination.

Material and methods . The results of computed tomography (CT) of the paranasal sinuses

were studied. Group 1 consisted of 45 patients (45 cases) with primary lacrimal obstruc-
tion, group 2 9 23 patients (23 cases) with secondary lacrimal obstruction developed as a result of
radioactive iodine therapy, group 3 0 63 subjects (63 cases) without lacrimal obstruction. The thick-
ness of the mucosa of the paranasal sinuses was determined by calculating the value of the integral
indices on the Newman and Lund -Mackay scales. The results  of the three groups of patients were
compared. The differences were considered significant at p<0.05, and the Bonferroni correction was
applied.

Results . Differences in the thickness of the mucosa of the frontal sinuses and the ethmoid
cells in the examine d three groups are statistically significant. The median score on the Lund -
Mackay and Newman scales was highest in group 1. A statistically significant difference on the
Lund -Mackay scales was found when comparing the scores of patients in groups 1 and 2, as well as
in patients in groups 1 and 3. The ROC curve with optimal parameters was obtained for the indicator
of the state of the paranasal sinuses on the Lund -Mackay scale in patients of group 1.

Discussion. The obtained data correlate with the data obta ined in the study of the pathogen-
esis of primary obstruction of the tear ducts, which suggests that the unfavorable condition of the
paranasal sinuses may be a risk factor for the development of obstruction of the tear ducts. For
practical purposes, it is  justified to use the Lund -Mackay scale to assess the risk of developing pri-
mary nasolacrimal duct obstruction.

Conclusion. The analysis showed that the unfavorable condition of the paranasal sinuses is a
risk factor for the development of primary nasolacri mal duct obstruction. This risk factor does not
affect the possibility of developing secondary acquired nasolacrimal duct obstruction due to radioac-
tive iodine therapy.

Keywords: dacryocystitis, paranasal sinuses, lacrimal obstruction.
Corresponding a uthor: Yartsev V. D., e -mail: v.yartsev@niigb.ru
For citation: Yartsev V.D., Atkova E.L., Borisenko T.E.  Paranasal sinus status in patients with
nasolacrimal duct obliteration of various etiology . REJR 2021; 11( 3):49-56. DOI: 10.21569/2222 -7415 -
2021 -11-3-49-56.
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Fig. 1. CT images submitted for analysis

a 0 the mucous membrane of the left maxillary sinus is thickened, the right maxillary sinus is airy (4 points

on the Lund -Mackay scale, 2 points on the Newman scale); b 0 the picture of right -sided obliteration of the
tear ducts at the level of the proximal third of the nasolacrimal duct (circled), right -sided tear ducts are func-
tional (arrow), the maxillary sinuses are airy (0 points on the Lund -Mackay scale, 2 points on the Newman
scale); ¢ 0 local thickening of the mucous membrane of both maxillary sinuses (6 points on the Lund -Mackay
scale, 10 points on the Newman scale).
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RADIOLOGICAL FEATURE OF AGE CHANGES INTHE CRICOID AND
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ne of the options for improving the accuracy of diagnosing the age of an unidentified per-
son is to expand the range of objects and methods used for research. The bones of the
skeleton are traditional for these purposes. The dynamics of ossification of laryngeal car-
tilage has not been sufficiently studied.
Purpose. To determine the relationship between the area of laryngeal cartilage ossification
sites and age and to evaluate the po ssibility of using the dynamics of their ossification as an age
marker for forensic identification of an individual.
Material and methods. The material for the study was laryngeal cartilage (scooped and ring -
shaped) from 100 male corpses, aged from 15t0 9 3 years. The paper uses methods of visual assess-
ment, radiological, quantitative, and statistical analysis.

Results. Wit h increasing age, the ratio of bone and car
3ricoid cartilage change sncredasdin the area of Borepandeasdscecdse inthe an i
proportion of cartilage tissue. Analysis of the results showed that there is a strong direct relationship
bet ween the percentage of bone tissue in the 3ricoid c

x-ray and age (r=0.82, r=0.8). The obtained results demonstrated that ossification of cartilage struc-
tures has a certain sequence, and a reliable relationship between age and the ossification area of the
studied laryngeal structures was determined.

Concl usion. Radiographic examination of laryngeal cartilage and assessment of laryngeal ossi-
fication can be used as an Express method of preliminary age diagnostics for identification of the
unknown person.

Keywords: radiological examination, age estimation, laryngeal cartilages, cricoid cartilage, ary-
tenoid cartilage, cartilage ossification, medical identification.

Corresponding author: Poletaeva M.P. , e-mail: poletaeva.maria2013@yandex.ru
For citation: Zolotenkova G.V., Poletaeva M.P., Gulgeldiev G.G., N arina N.V, Serova N.S . Radio-
logical features of age changes in the cricoid and arytenoid human larynx cartilages . REJR 2021,

11(3):57-66. DOI: 10.21569/2222 -7415-2021 -11-3-57-66.

Received : 16.06.21 Accepted : 09.09.21

39203aYRaoa foadoyoyasaEdiybey emBMBJ-yaoaot yogsavYoeasaoayao
dodt 90) 38RoaYdooooyawuyradedEYgeReado y0F. [ a3 3s8o00YoeE

ga33ae3B8Y¥ans e 0 Ry 8 a3 g(o@d]?) sary-03eRdaYoeoahse g3tyo

yaysj eeayYhg e30boRdaYI gle¥dtWwegRyaszeYa oafhadea¥Y 096b

f RbaYhoe (dasasgas Y exv3wxdx,3aYx8dae3eYo2ad yYyaya o863}
ROf d®IRIGIOBI(JAGE ea9e8ododRedoeododageFaoaoafha gR3RJea323680(
3680 . T3aReocoasaoahoo >f hade Refpg eodbtsapawvae-
oaya> 3aeR o033daevo¥Radmob¥dhie®saszrsea 3 6049, 2908998 3098
de3esoayoe 3dBdacs R zxdaea¥YRoowasvame-dareaYRaoa saa3deadi dqog
9aY0989209 eoORy 98382092 &f U ay 33 kchddrehRy ea¥fHhrRaa Bayoaszai
baRdaY 3 273ceadi baaYRoaoas g¥dmuR3eyRa3 &R Leaxs Y J ada¥ot
saea3x>BReaya e, €302 1Ba9 Y oeadRBpg3rtbpdreRel acaado a6gead

gRcotg e3eo3dapno¥YRaag 33t t Yoht pBzeRIAR@z> §3tyas y 3 68Roa 0,

|www.rejr.ru | REJR 2021; 11 8):57-66  DOI: 10.21569/2222415202111-3-57-66 58


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

savyRriyaa beaRyasoa [11], R sRedyodsdd@ saygYsapeasdt 0933do
3aYaa dbeafrazsdReRvanofhs af hadbRas ¢320baRdo eRegadeyoyaszdog
eadRbReadi e +RDRH [ 12]. Zsoa¥Roofheoc3oemevad2@0a0di aae adF

YR3o0acadi afhe RaRdob Yht Yod o Ry Readbyha,; Yh3sRpasoaha ¢
3R3>ganeasot Y 31 peadaotg RYOoyoxmtomyaddhbo 298ad39dqRGc0O
2330dodRGOD g3tyaese yo38Ro02003%8 VYabaRzeaoxhra3zdo 3a38RYOIC

Afr yoe desa3xasa sy 3 g aeaYaspne®dis eRddgaaasaco3zaYRooay 23
3Rbdoyosae 3do3e3680 adadcaadFazt |YodhisdRpyeoaase ©vOIReRbDoo ff
pasayoa, aeaR(de, Y fodi v¥oo 3w Regada, y33€cech 8aR a3s0aYa

sdaeaYReado YobevaspnoYRiesat(de odbeesadRYLtb¢, 1965).
dasot dRYroly das33adt coe 3 oct3@dgdasaes oazazdaeaYRoot ¥Ydd
oahs Yab3Rz8as [ 4 Iysoa eaRe f: Yob)} Rdi eaa @ae3aea
2adi o33daea¥YRoaot. 990 &adea3gaooaa092t Y fRAddRg, € 3¢
PR &39aYRo002 Yhryaobdenocda&Rs 33Igad3z3 o0l acaad2YRdAI3i EN
9)dos3zaYRaR cadi aRyayo o3zalmeedRad¥RoDIDIR3>D29906830209; X
Yy 0 @i Yobs3sRazaRgadle €63a60332¥%¥0»3¢d0- 30968y 09ay3R9s afyas
dodqReco292 g3tyoae ya23686Ra0 0 ogRaszeyaYabhagsR, Yhyozrdaasoa
9a3ai aa o93eceadi baaYRaot Y doPyea 308 Y3 toylR3dpoc3YRe €3 G aa 8 Rg 0
Yaab3 R38R € 3939 a3ejowmiowrad 9 O 3>3e@@mweax-0900 a&689a306860di a9 ®©3) ¥y
YRo020 o9aocoaboRaoafg 683)eca¥Y. YRAdRS3H Bacay3Rdot deszxesaas 6C

Odt ea3680pD0d0t cea3B8RYdJdaoaoc aradRdbx a. Odt 9sReasRGIYI
3Rhb3Rra@Ra ©vOobRego o933doeaYR»Ot co¥qdqdgnpRia eRaafa r hdo
yose 3daejlreyPeaf: by yasoa scagdwdld8xadme®,o) I ¥ Rb} eRoafg Exc

>3de3a36809 3RbHBYogOH4 2 Gocoy3yxRPIIdraRFDBRDM- 3 ¢ ooyaaysidra-63 G ;
90t gs3tyae ya3e6Rao, bjyagoosopREasalrot BMar-SPSS Statisti
3806 3 23coadi baYRo0209 Rdyo>o2I®@28% DRIWIPRPHN- ¢ R3R9506302Y A3

yo of)yaasaot, YAt Ydasoa evoszsdmdYarafhg RbRADD-R 3Yt+ bHo sane
dtcoessahg aYtbae 3 Yoab3sR3z3eceaszoeoRaaxahaX¥a o033€-adi boVYRA31 (
ceodi baaYRoaot 506 aea&¥s ozxoRKRBOHEI RoRdIOID Zos33zaoR. Od+ d «
380d09. eRaoafg 23ceadi baYRdO 31 2068 ae
dbRea3oRdfh o saesaeh. >f ] Yyasot, a¥cpRzre@3a¥Yit 3arvas
O sRraca o93coadi bhaYRe RsgavwredfizdRBchPhdgasoes Random for
30 Rd sogdydIoRdI3zBoOy03doayay Resaddas) . Od+t eY)] s0a3a9a6
06sYy WA cOI13o95ap eI d@DJE6 pggaeahg eRoasahg, dag a3 Rt ¢a9
ceas3esobhe b a28ro0dasaot asaRdoywmaudew do 2&683) 68368Y0a ddR3
d329%2028Rdo3z>Boya3dog o33dae a¥Ravo ce R a0adhsyy, €302909tdoszi s a
¢c8r1s3e 3je2aed@d093das | d3cas eSNBR2 180 -
eR3eaR®E R bHbesRYaarg3Rosasot ha3d@¥ b diea’gRieh
e R3 Raghf g3tyase y 238Ra0 2 g Odd g3 g¢¥HfoyazeYaooas gR3 R«
obeafr3Rnpaaot. fgoogyaosay3RdJotro¥aRadogR obR aosaaoe 23¢adi
30aByaaa¥Ysz>rdqas desedadsa, YaRkRht y Reoywema RRe3xaa0¢e 089 ada36809o
ceR3RB 3096Y¥009aY3does evOoORyoobRIYuaRds 3gBBR- 2330dodRG20I ¢
e)] 3 seé (e3a20bYoesza YRbaje®A , 9702t yR Yhyditeoe adaeydyos
Godse¥Y)1 30368609} @gooRkedeE3&®Gga3rcas0a00t 26 3] & 30e6RWRade ;o h g 1
doo Fire CR+ edt cead)] yaoaoetsobhoRd s RedgbgFamrFalR3>80 €390
30968y 09aY¥3>rdog obear3RDODOE, 90iRya3eceRdarBLRoNg IRIABYF®;00 ¢
Fl ash Reader (3Dl SC | MAGI NG,o3Bad0abpo oRpRda3i 2 €£€30ea3
y3R999a0 oafa3ecayaadsa Quantaar aVkit¥yo g ¢(apm sf aedaa edayR
shasdo: 30 (0O, 100 sd0, 1 3 yR3edaY da3B80a6 qdqRoao N
03Rdoyasdaa dbafr3RpnosscsedRI®BYDMP® >3 oeooe 0do eY)Q

3Ro99fh g3tyaec ZWPa38 RBD) (033daB¥Fsaes ecedoayRedo, RYIRIP 33ed3oRVR
Rdas3i > a9yt 1 ¢€3oy3R99 (¢ JasaRidoosysaaseduesydaa b RgYRe hYRaae 3
daRdobR oboafrs3sRpasoses (I magedd¥YohrodRRecdmal®xc agdado 0a 3 R3
gatdR ob 300 af hade aYd ( e3as33RBaptadysoseto haeaR ©opnoa11 ¢eoada¥Yo:
00 o2 ya3eRdaY0®200) g6 yesjoe ab/ReorlI1l e ada¥Yo ad e oedaysoqa, acdsee
26 9)Jpn3doeyes cadR Y Yob3sRzreeoad®ob®h,evosxr 98edesyahsd d 3 R
(3Rb3avyaoaa20 18o2ya3deéeswse despgBReBRIR O 9092332dd2Go3aYRooa
L . . tayaaa¥R (e3adBdods otdRAALWDO 3. 1) .

17.07.2019)) . 130803020 o0 YdduagyoasaRRid:di eesRY-devd a8 a0 a8t

S T

|www.rejr.ru | REJR 2021; 11 8):57-66  DOI: 10.21569/2227415202111-3-57-66 59


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

¢o03. HgRR) ( ¢ 0 3. (Fig.1¢b)

¢o03l. fasasyaasaay.3R99f
Zas33eoaaffeewt yPlR da®?;5 rdaa.
Fig. 1. Radiographs .

Cricoid cartilage; a 6 15 years; b o 75 years.

¢ o ®R Fig.2R) ¢ 0 2f (Fig. 2 b)

¢o®RY Fig.23) ¢ o Ry Fig. 2 d)

¢oR. gasasyaasay.3Rosf

Bao3s e RdoYogesathy oRL5 daae (>0Rdotyo®) ;( 3BTt dbB) [ 3 ¥ RE85 dadlal
eot |V).

Fig. 2. Radiographs .
Arytenoid cartilage; a 6 15 years (stage0);b -31 year s ( s%7aqgyeeadrls )(;s8bveagre(stdge IV)) ;

|www.rejr.ru | REJR 2021; 11 8):57-66  DOI: 10.21569/2227415202111-3-57-66 60


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

yas3seRdaYoeoafhg g3tyoas e3cessR¥eaaR vHasR+t y3r1eeR fhHdR
I1yos9s or3Rbd@sddogBasaoaosoa a63gApallgvyaya RaRdIdOIDR. TRdoo &
ag; OealteYdaoaoa oaRyRdi afhg o eoyeaWa desomdBloyowa ofhg 3aby di e Reaa¥Y
dqRa92 YopdHhas oae63a>3BIR3c3cR-m®ays> RaRAdIDBR eRosafhg, Ya3zi 2
383Ra0800 () Yadoyaaoa) } Yy RagsdbaRt aBbwvedoa-oaR 5 Yabs3R3a
20t Y o9hyayees @a63a368da oecBe@y@gedff ®md29Rdi aha, s Rqd
s9afradi *og &3683aYdeY 3Rbosos3sBRsoesaaodhOaddqRydicoot a>da3800099
do 902ddoosaed3a¥30 EBERGco0 covBamd®og. o3 dwRyaoaot 33va3DRo
paaR fodi ¥Rt yR3ei o9hyayoowydescaasaReodRY oe draacaaaseRg edt 3
9a3dadi dog 3d} yuRR;g b aB3B R38afg y3)3ee e€3ae3eRYdaah o
>2da3c6as092t 3R3ec3a363Rotuest ®Yaeage¥asedbB®R¥Yo0 3 c3aYaet o
906 €taYa3goea3ed Ba0dR va aymaecY ar3sRddihg, acc 50 aadae ada360as
raodaa ecoadaYoofhh eaYas3goaszeor g3ty o7 a336R1~yasgahsoso saby d
9aYRaea, Y 3aevdog 3d} yRtg oRaaada®Rwa 313 oce3aRdP-Ra ot doR 6 o &
Bo0Yyan3do ecodoaa a(do3800900003 Faay@d wyasdiRe s Rgh - Yheadaash 3a
daaot €7 o B?.

teReot ade3rcuaaaaot ¢cO0e Y

17 daa z? es3ae3B8RYdaaR @ad

20 sdRei1. Oab3sR3e a6 17 eva 20
bjaes3t ecotYdaoaooas oafradi ¥og
9ae B6JdRoO, bRaosRasRt 090 ¢oc

\J
I\I_.-'
:: dtae ea 2,61 % a6 Yazadsss Rgs3t y
w0 eot cl e. Oab3RzeaRY &8¢ ccecR
30 "l oaRYRdi @20 e3at¥Ydaooa a&ada3a6a:
20 \ baRyaaoa edayReo Qa3~eaQG e d
B z.so;g"_:'.l FRAIAR) , 38Re2t ¢l 1e&0 Oda¥ah

1] -
17.20 213 3660 6175 Gonee 75 ner }J YR38do da3gaas 6dRa0D bRaos

mux Bospactuas rpynna cadaYoaRzgoddo o9 e€e3o2daonpRyoa
Bl ¥0 €0336863a0Y0evadxnegRe giztadesa
g o 33.(Fig. 3) saeo2t €7 c¢clllé (Y 33aeaas 4¢
9ae 68JdFRB I RAIdR) odo Jsa3a089a
¢ox8. OoRysRosR. 920 odoa3caa09020a.-7H dacoarRs 61
eRag 3t eRdi sae¥vaa adea3>ca0aa09
tsaesaa baRyasdsa de3eoed6 ¢ gas3szeoaaYorooyassgpdlopRyasg | yR:
y3Rssa ea033eaaYdoesaya 2 YOA3 do¥Y evpPysosReot ¢cl Ve (33aeaad
Y e3a2ca96Rg Y 3Rbdoyashg Yeb 61,1% Yh3Rnaossaa adoaszeaaaadad

g

TIpOLEHT CoNePKARHS KOCTHOH TKAHH

=X

Fig. 3. Diagram. 3683} d®J43 f RddR) . S d_oe 38 R3

aRrdieRag 3t sRd3099Rdi aRt 38
The average value of bone tissue on the X  -ray of the dRGo22 ¥ €7 odo eadosaad oa(da38
cricoid and arytenoid cartilage as a percentage in 6a3fg >d) yRtg 3 yR3>egoyahs
different age groups . gstyaY¥Yeas 6dRoa2 Yeoadi odpaaqy:

38 Reot ¢cVe, 5 fRdda¥Y (baRyoO
Yoyaaya a263a368dR 9 9Y30.3 9g2)¥v.d»® aB? da3B8080900) , yesa 3aa68Y

tdassos3zaYRaoaRt oaR eRoosomssRRa®oaRbrReedaa 83, 1% do3ac¢
eRaafg yosda¥Yhg baRyaooe, 3gRsRdeay3RPBO.
Uog e£3aGOo9Boaa0 3aea3DRoada do3®oBXx YeobhRRwe deealFsBust ¢
R 309e6yaoeoay3R995Rg o0b)jyooofgBsREdyash) ezt 2633 BaBIND 0O
dR e3aRaRdobo3aYRaaRR30 ¢ avbib3a R3>689 a6 y-2PDeedaag 1 7o Rf dI & R
GaeaY oORYooosaya oaf)yaaot. dodvti Bipdy¥da seoRy Rdi o2 ay o, ae YR
dgdR3g a3 a9 a6 383} de6} 3h Y o03gevofjgoteRDpofglvyayosas a683a36(C¢
€302909tdo3i fordoacdadods UMABRHDBGRAIRSZ3YIFMBNE3s a 19 daag, €
sae) dit mani f ol d rleamd o B a By aasoca ke &do de3xgoes BdRac
15] . O geeva YheodouooXebdqRBResa2adogRgzxzh 30368RYdJt ac
aYha beaRyaaot (eorhwdehpdmmdraponadstBe? 3a228Ya68368Y) as
Y orvoo3avofavepaResh hUYab3izR3ea-383cd@d B? 8Rd bpa €3
3>f: sadana 17 daag, 8 H»0H wxya20Y dasooBadaR1lgs3tyayvYas
5 daag, 28 3675eada@0 dmeRRWEHNL S95aD8 > 2686950682 G6H 3R3>eg3 a3
daag. O eg3a0aegR3RBRg g3t yeasacymamB@Rs O o yWdRWO ) de3eoas 6
sadana 17 dae da3e8aRt 6 dRo¥ayoosasy e 3B B>FRARR, €&l B8a9] e

[www.rejrru | REJR 2021; 11 8):57-66 ~ DOI: 10.21569/22274152021-11-3-57-66 61


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

3R3B8oa6 yBOXBMPE3re3zarcaas opaExFA®I@M- (368096 O (g3tyavYes
90t 3eo3eRYdtasg 4, 4%, 9RYRdIdBIpa | 3o hdRimOIma> Ye dpYReEdy a

d¢3eReot I 1e& (2 frRA6R) do@ YobsBaea03fsa0oi yaaod eadd g3
yaseRdaYoeahg g3t yRg ce3ocedd Vympce¥ahsR3eafhg y¥3) cc¢e.

9901t bRgYReOY Y31 ceaYos3gox®RieoghrdpyaryaRoaRAdIDR €3aeds
83 a368(dR, 3R3e3a383Ratagat aRMBO yDRIG axdRde jo o83 G a8 68 a9 (o3
ceoYa3goaa3e0 oWRR®BEIRe ogt3 taedaseda®@-Rbca B? o €7 oR 30ae6yaaa
29aaot clllé (dez>eaRt @RoisRa>da>da328&i 28 c €31t 9ae da33ad

ft RIDR bRsaesoaaa adoe3zsas-GmoapPo, Obfgfwss oped BPDascoaaes (r=0.82,
dag Y yas3eRdaYorvrohg g3tyRyp eveddso289dReaeYasgszxreYasosa) (39
ceaeYas3npas Yaszi shyvyayoeahe @a683aXaad,ecopRBPBowasadd e3ayoabR
Yraya oadea3zxeaaa¥YRag Y3a gadea dxsyyRh oY ohbRERRBRBR o vado dbo
Yas3zx¥yoah, Yy G & ooe¥ocsxRNeumvacekyY dosaecoae 30¥%¥303320 fF
(32, 2% doe3acaodl reRdRBR) . s d»e®,3eRR3x 33aeaadYRe3ReIYyaRt 3
¥Yya 75 dae Y yoas3eRdaYorohg dqog3ktyRyoabRro¥RaARt 83333RER.
¢cVe ¢e€3a0ae38RYdtaag a3t dRd Y hH3RweomsweRIY deadpe aand2eRa9shg 2

9aaoa 2 gR3Rdeas3obh} agat, bRRyasBRFIIab3sBRdDdER rhHdoe eadj)
g3Rooas g3tyavraes BdRat I R YexBRIBIWHRg 0 33FRosae 9dRevas
g3tyR o9 Y oafrdR380 yoadoszoVoymd e axBRed atleece 3avadaadd
3eamdTWa 59, 6% 85 redddaY) . LY eRBiaea0g Yaab3R3>B80fQ(g ¥ 3) €€
90629 JYadoyasaoas YoaobsRzegRrosaygafluRIFG§Fbeh 3 caeRBRBOA
co3rB8O0c0990 a&(do3rB800909020 codotaeeI E dpyjReo) .

g3t yR, d 90 y a2 R9 da3>esaRt GAMRDlipneama®dD @A

g YRehYRg Ya3zi yaszeRdaYoeah&&agybggadeRroyasdaes) 383 &
273qdiyaoasao2a0a9 a2frdR380 3a0rvoo0aX¥brealfe 2 yada-rRt y R3agi y @
3a¥Yhoo 3¥YtbdRoo. g3tyae (BR o93dqdiyaseosas yoda

Z329 af 3R¥ &g da cead)] yaosohdeYgo dogsasYofizgt 3 3t d yoRdooaaYho
eRoaoafg (edeayRei >da3800090H G 3te oxdd o 3gesrtoypas-c i I cadea3zeaaa’
Yaae @8dRao2 ¥ af3Rbca) 9f e3eiwdof 18] YHh¥aep3gedygasaya®sRa
yea 3 JYadoyasoas VYoabsRzgRazeoRidd @fic 3dovsber-aodeyoyaszdoe
gasaes3sRdi aeya do3eaafr 3RbaYRaC
yayvyR+t BdRati bRoaayRag 3t des3a
dtsees 36831 deys3as [ 9, 10, 1
b ahs 3teR RYga3zeoY, Bo0¢ adesza
o 3de3a3a6i 3R3e3a383Roaaa0t d e
EAC >33ado aya 8aR3e)edasaost bHBRYO3t
R 3R36R-1[91]7. ?3tyos y¥a36Ra2 | 9
N P eae ®ea 17 dae e3a0ae3eRYdaahf
.,-%-’-.;/{ 9t 1. t ya2eR90 Y 9apnpddagayaac
R T Rdoesa¥Yhg g3tyaese a68ddReflYRI @3
VT L I Got, -bRb yayes ao 38RoaaYoe3t e
ces3ob3sRyaRBopar3aeRaB8 8Yas3easzai
de3zci .

t } Yaodoyaaosas Yaab3 R38R
%0 10 aR3)}] vyaaoa 3adodo Gaaes3Rdi o

Bospeet o g3t yRr, tea Ydayae bR 3orfos
saaahg e€3a2G6033aY, yea 2 £30°
go 3. Fid. 4)( 3ea3rafro0a3680 yYyR380 ddaead d
: daes3>g¥Yoa, 268 9 ByeRI0G3eth ad Ry ad &
fo3. OARy3R99R. yas>eYasaoaha obosasaaot (3aa3ytf
30d3R g3t yRr, gaaes3acoeh yR3
YR16831%, aRdRedoYRI6 dqRdi coe6,
beoo, bRe) 3dRae3t Reg3adoyaszdo
3adoyas>deya> ofhbYaszxeYdaaot,
Fig. 4. Diagram. 3Rpaosaoafe dqRAdi cododRecoaes o bF
dRecogetyR. 1 ya¥Yha 9agaeh ec

g

w0
=1

=3}
=}

-
=1

o

=S
.
.
e
y
3

=
S

w
=1

IlIporeHT KOCTHOI TKAHH HA PEHTTEHOTPaAMME
@
=)
-
L
=
[ )

taYsa3zeaaa 3R3es3aeadasaoa ¥
9R 3d08eseyaasay3Roasa €0336890)
Yoeoseoeya g3tyas o9 YeobsRzaeR.

Distribution of the share of bone tissue on the ra-

diograph of cricoid cartilage and arytenoid cartilage eabYodtre Theoadatad qodoyas
and age d €3a03gaetyas 2330dodRGoD
9e ¥ hati 273cadi baYRoaa evdt | 38Roc

[www.rejrru | REJR 2021; 11 8):57-66 ~ DOI: 10.21569/22274152021-11-3-57-66 62


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

R 3 eveadRDbReadi aaes Gayoa3zgizmYos 263 9a36a(d e3ae3eRYdas

Z3aG6a33 adeo3caaasaot J ga3jtpyyaoYoase 8 ¢Ro i Ia dy Roaag 3¢ a-eeYa y a
eRaoaf9 22e9890g RYsa3aY, SRYyasRRoFa®H o Y ecX¥abaszrzrRs a330dodR
3R380-230dae o e3aevoadnRagat 3Y¥IagoUD BGhir,i syt i ne M. P. 2o e3. ¢
pasayodaR 10 daoae ¢eoabpna [4] 3ceodopeRpeddHdac 383} dey) 3Ah y a
B3] y¥0g 03B8ayaodayY oRyRde evReabgRp §B8aG e Yas3zneRaa e ad
sanaa oaRfrdIiIeRai 3 16 o9 17 odiooe o wyxdyseecaddoas a3302dodR
poasayos 3I>aB8Yae3FBYaoosa [19]eesA)] malid dWRAL .Y 93634 d6J 340 ¥y O
e 3. ceadqRbRdO, yea (g3tyo o F)|=xf drRpesio ecyoeddosss-aa Y g 63 a3a6(
368+ 1 eef33aRbaYRafh ¥ doa3zei d 686Ry®rWR®3 270 . 2 daaddRyaeaYha

L bYaszaeae, yea oaR 3dea3a368i IRMBamxs hws sedbBzraWR3e0ya3dog
ada3g000982t | pasayoa YdotapdRazedyedrdzeaddR3dqR3> yas3eRdaY
Yhg yo3990aY (eca302eoeh rfra3a9paBaesseX¥RoDpops) 3adi Y €3a603
yo0d y¥o39a09Rdi ofa ea3a0a3683as dm)dazbéer sRODla.YRa00 0, Yoeos e,

O aR3eatyas 233daeaYRo o004 3¢ adf] eyoeadyabo ¢ a R €e3aB8tnaoa?
eRaoafa > G829, 3yce®d»Jde3eacaasanibaoy. t R @a695ayRiIe RYga3f ¢
9 pyos2a Y €7 oaRyoaRagat J da¥RaBIR3 Y3 aerazr3 L1 8a68 0b) yacx
daag, Ro¥eB®ya 19 das. Ode ot oR3d g iozmway s Yoc3oaza¥Y o £30e

dodqRecot 9RyooeaRag ®evoaRsos0yo2al ey 3¥bBbhad, yea 630f) a8 e
YRai Y Yob3sR3eoaXxbh yBace,e ad aybeYRRoa 0 6 .

ceatYdt1gat Yob)} Rdi afa bosoosagubeygmaaydReey oyaszdRt dR3@829d
KAeaRda 0g yaasgdR+t 30y023683RGCOB? YWehbrakdoeen®r Yy 9 af 3 Rbaos: Y
gGaxdi da ea330e3@8Yas dodoyoszxea¥oeaghRasedbaoazdm®) 8aaaoa doxi

3cgaeyaaadayoyaszdog 390 9da Yo ey3ees3eeRiond,. bARIsed-9 raodi vRt y R3
38080939 €033B8o0Yo0eraoayos (g3dqResxuRIR3IooeoxwdywadR €32af3068RI G
9ay3R9sa Yhydteoa dae) 1 ypmoodrafRHRe®e 0361 , eRdaa

)
gR3e828R coae3ab3sRyaazgoe pRrdaeRasRIt ag 3t YYaszg ¢ea b

Yaosgoaase y3RaoGHh edR3800d0 Y3 yawmdlooeg3ddR o9 e opRAPEE 9
Y] g 8aydRg 3 3spRMeaochRB@ma® ecdagoaa3xB80 Y 38R3¥v¥as Yabs3R3agc¢
9a3ai 303 9dR }J30doYRaeg3t reoadh3Ajmand o L . 2 ®©3., (1
900, Y Yosgease 6830689 ecedR3x@emadaia998RdadHapmrpRson D. F. N. (

3R3>e3a383Ratasg3t oaR odopnorI1 g ¥ada¥Rop ccdRl) yasa) 1 3gas}
380298do2 3 3Rbdoyoeos 3@acaai i 4Yh3IRoBgos RXda, ¢aby di eRefh o3
R bReas ¢€3023a0rd29taeg3t bReesbiWosadB¥IaRreaga Gramamai sen
¥ o, yea 9040 €32680Ya3adpRel a3 avb d¥aedRe RvRfrRra a0 RYe@a3hl YHheado
yoyahg o33daeveaYRoaoe 2R%, R oD, @38 a00082t B? o0 8a 3RbH
30968y a9ay3R99Rg doc 368R3¥03d&c6yaada basgydouyyoRd o g sbsaasaaad
ag 3t Yh3sRpasoRt coae3ab3Rpgxmdy®ise ogetdyR,paayoda. TRd bpoc
€al B8a9) sapaa rab @63)JeR ec@23d@wdeisaadagsd-RbRdIo Yab3dR3a-c
ceRdeoaa s3Rzcadanaaosa do3eodlyd eRoRxfugdjodb.sa®aosoes [ 23] .

733daeaYRa02 Grandmai son G.Lgte RBeoa3[X3]pedayg RiIYE 3 RDaOA:

af yRt osfKRgoedaszesasasaot z7? RaROaypy»rwa® 30 Yo a3ai a>da380d09
ce3a0es38RYdaosoas Y oaR3eatyasc ssBRBoes.od@ozYame®s 9h¥c, € &l
gdR33>02dodReco992 RYea3h YheaoadaoddpaebshigReszaddaszszode, aRe309cC
30968y 09adaaB3R3BO&3EBI ( 3 0 ossayRudet sechdgerc ® @@ 3 Y, 2330dodRG O
Y €a3368aaYo0rvaa9 g3tya, ocooRiomicy®dR 3eRpaioxloa o0 baRyosadi o
Turk o9 Hogg [ 4], 290 o¢ 0 3Radfps oc agemoRer 9 a1 [g2R5] . L 33daea¥
3Rdqeas30936860d)) 338R®Y®ED O DpDOaslmT®USSiIirot, P. C. Acquavi va

92 90 €30YtbAYRddO eoadjyaesafhe, sghpdigaRafp &d 3Y+tbdo ya3a
Yaab3R3>eofhas y¥3)eeRo o0do YobWoRk3yeRge i 34 a106hwayjs aaot o Yadae 3
23cadi baYRoao0a eoadjyasahg eReefghe R bR¥xRd-aYRoao 6, dRq 3
6oda f)jrvoe bRe3jeaoeadiaa. R383268 [ 26, 27171, L8 ©Raaoafha

Ade3xreseaosaaaosoa B? oaRyosRascsfhYReioshaay- e3aYareaaoos eRdi o
929 @2639a36da 9 3R3c39363RodaBRAII R (EaseRPRaB a0 D. M. Yous e
900 g¢gs3tyRaodeya Yas3r¥voay. t dAyggjuone e&@ &Yar o6 3t objyaaoa
506860261, ye8ea yYyR3ei B? a36Rog3tynaeabyabs®o@os s dqRyYyaszesyYa 3
b 3236823086 2b g3tyavras BdRPR 3RIR wWwRPeaIz3zdavatRFoaoo |
386R3Yas YobsRzeoas y3)eeh, OFRP3dRE 3joy¥Rivsad] YhHYae) > 83
g3tyR adeoedes yadozraVYoyar 263388(ReOI YPRDOIPISGEs ] 38 RaaYd

|www.rejr.ru | REJR 2021; 11 8):57-66  DOI: 10.21569/2227415202111-3-57-66 63


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

depnosgadi ahg 3abyj di @ Ra &% d & asesdRpy0Ye] eadjyasaahg eRaoafg.
deyoyaszdeaya evORyaabR €30 oRdywhyg 33RBRcayce € a3 Yt yasaa of
a(da38008092t o9a0deaca3fg g3tysRIgaareRoDDHos@adyOdYa3aeD yoega’
L &9} Y aR3esat yas 233daeeeYoRBazew 0 dseaddRa> g3t yR 3 easay
Yoob3sR3soahg obsaoaosasaoes g3tyoaR9ya80Roo sae3agasedadaoafhg eRo
YaoeaoaR oR af3RbeRg 9)p0D3doaygogadiarooBiYorahb aRsaseaohta Yozbasy
926 dea3zcoas 2 g3tyavrac e NRa ol Bypwses Raday o doaosedadszR
B3RY>s 2 aFRpad a3y RoaY rao'hYpeHFr R Gayosa380 J 38RaaYdacx
90Yados3a¥YRagi Ydotoaoa 3o¢c) ea@afaygiyngeRRygasys sa68aeR, Y o
Ba3aY ©®R £€38G6033 da3zcaar 3 RbavRo mvta.g . TRdpao o263} 638Y)1Ia
Zo e©vRoahs dosas3Rej3ahg PpexefywoBRaRdobhaerBRDADIE ZoTts
Base o(de3xxcadaaot J 3Rbdoyafhays 3gsctaydoece yoa3e) dt ¢ o0, Yy B &
B6Rao oae6doyRaga3t [ 4, 7, 19,6e3%32pB80 C33R¥3aR¥o200- 3 3aby)diae
eadi a9 3roca38RYdaao20 3a0ab) HoRBRRewpYyaffjg ceadazadaeayYRaoes. C
ydo d YhYoey, yea a330dodRRmtea@? 20 tNUtaeszt €033¢0a(d8Bc
aRyoaRag 3t €E2yYyB80 o2roaY3asovmrR3sRvovym3IRRNRG yosoeyax aRe3RYda
996 ¥3)ez2@ doe, 2eaRdea 096093 pPRgedpgasada.
de3>ecaaf 3RbaYRaot Y A? foadaoaa YhiIRyaoaaRheaY aRzeatyas 23
33RYosa901 3 €7 Y osadeorvas VYabBREBEGREMB, c8peYDd®3seodo (dda
fraodi yo0838Ya objyyasoahg ofhodoegd3xrBYoogdoscodaRagdaod ©OIaRH9
90800 oRsystaRradopna d Yob3sR3®ysr32Yod&Reod2 g3tyase ya368Ra0.
£e3oy¥303303) 068 fodaa saedaosadfMado ee30moec3rRBRY.dal® o+ 9 a>38aYaaa
Yab3R3e83b 2loe ade3rsaaasadra AQeoeaaasamonB3aeht Ydt 1 e tLd3easa
aa eo20oR90d)} ada3cauaaaaot Z&®G ood|®c azafps KRE¥eBg YRdAdoeoaa3zagi
Yol oaya3aeti a2ce03apRag sdosodabofesaewsraseR- gR3Rdqeaa3ob) a
baaYRaot ¥ B?. O YobsRBROcdasYP3EgsoaabhIereosassirl 2, @&daea
Z? odRbhAYRaoaecdba a&®Jdea>da0aY¥woaw Yozreoadi baYRaei 31t ed+t eo R

33RYa2098202 > A?, d9Rovsdsi Yo R®Eea>3>B8OFBPBE8NH €30 ¢€3a3b¥Yae
aRrdrieRae3>t 68Rdq pna Y BrB. G oeamoRIAE®E61 L (3ca3602bH NI
dag ®vooaR9502dR &ada3B8000920 Ve3¢ RoaoX¥RJBgOacdm®exe,3033 Y 3RS
3apRae o9obsasaasodt o Y €7, od b e HQAd3®o@ Roeesa s do Yab3 R3af
>38R3 Y06 Yab3 R3>80o o6 y3)eea Yehg dosaisyRdesot- 3>Yaraaode o Y
sRdi eaa ada3B8aa80902a0 oRGR-IeRaeaddolig ANRocsaYobpRafbd, gb6], )

sas Y €7 9o d9Rosvsaat vooe € 3 secRioasf) gd eesr e ®RBe 3 a0 daoaoo (da3a
6dRa292 ®RyrdieRae3t Y B? [8, shdkyapmpydiReadaRBee c-0336800Y02rvOD

do JeYas3spneRIg, yea a(a3rc8o0sarehgs3tglatcyy®s-3¢a3of 3>68Y) aa
BRao oaRyo2aRae3t Y Yab3aR3zgucadgo253e6paed8d dwewRwaYdasoso Y
yosa¥Yoeveasas gs3tya, bReas Y beaoRozeseeymeY oe@wfaede R, } d} yvyRaae
2 ¥ yaseRdaYorvahg g3tyRg [ 4RHP)yedszreas3seabflofl2].
Ya3oag cad)jyoaoaahs eRaoaho. L 36ayaod d o oVRR®0t3 ad® o -

O egaszdaesaaan Y3ast et Yddaxdiceaa asay.
38Ya> 3Rfoag, ca3Ytyaoeohg soaYosuBveoadzsh sRRa>aBEc 336RGI O £ oea

3 eO0faae 9avoGcoaf o dJ ya¥Yeos) cesoeRWoec3dnaRaszraYaes ¢coeveds3DI
BR3g# b 1 829g 3R¥ag 09b}) yRaaxtY a0df3dRsdeeaR) 0o a3sha-3 a 3 &Y, & daoc
saaaaot ea G6od3aYho SborsRereadadbbrydd8RD -

doyahg a3y RaaY, e3)yaa oRes3sRYdaoeaoa o33da-

eaYRodel g RoaRdOD sanegeacec ) dtcoaaahg

teoszadaeaszRaey 3h

1. Pigolkin Y.I., Zolotenkov D.D., Gridina N.V., Zolotenkova dRd ¢e€39baRd Yeoebs3Rzgosos 29Y¥ad1600 |
G.V., Sereda A.P. .Histometric symptoms of age -sensitive o3 d o dta2013; 4 (144): 080 -087.

changes of bone tissue. Advances in gerontology. 2018; 8 (4): 4. Turk L.M., Hogg D.A. Age changes in the human laryngeal

320-327 DOI: 10.1134/s2079057018040124 cartilages. Clin Anatomy. 1993; 6:154  -162.

2. Zoyaddoa Q. ., O0R332t 1t o338 &. HelyW, Fusohats, Gangei Rhe patteth. of ossification

OabsRseoafha obsasasaot 6)3acdaeyae s indghd Riyngehbcariayas: aradidafioabstudy. Br J Radiol.
YoewoeRb)g. dgwaeda®d3 Rt | d3¢ a3 e hlB65; 32 B8% 6591. 59

(6): 48-53 doi: 10.17116/sudmed201659648 -53 6. Garvin H.M. Ossification of laryngeal structures as indica-

3. d3yaadea . 6., yoadasaadaYR 0. s, of Ggey aJd Hovsepsic Sci. [2008. 53(5):1023  1027.
e} da¥YR . 0. oo a3 Rdi a Rt e d &g 8 2dodlD.111d/pld55 o a4@29.2008.60598.x

|www.rejr.ru | REJR 2021; 11 8):57-66  DOI: 10.21569/2227415202111-3-57-66 64


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

7. Ajmani ML, Jain SP, Saxena SK. A metrical study of laryn- BRoaosaya dqeoesedad3R yoadaYadR. hbaeoGcoo
geal cartilages and their o  ssification. Anat Anz. 1980; 148 (1): baYRoaoa s3RdR. -25% DA:10.36361/1812 0 -8999 -

42 48. 2021 -22-1-20-25

8. Zoyeaddoa Q. ., ZadaeRAYR . ZL9. WadagdRpaOroRkhs®R3@®aha obsasasot o

L 3eadi baYRoa0a dyyaYes eoRyoazeoquoxadtigooansqemddyaogiat yae ya3e6Ro0 ya
roadeyoyasdeya Yab3sR3eR yadoYadRReReoad§asadeud pasduxe seYoResdocw)s. & diyjte ar o
eR3Ro90683Rs yoesayYoesaya g3t yR. ¢ o8 a3 6 3DPBIs2: 61 -16a d 6 3 &9 -

ahe pReo dj ya¥vyes eo Ry o9a360d0-29. 202D0.7Shin AW.(Ahp Y., SArg M.W., Kim K.H., Kwon T.K.

DOI:10.21569/2222 -7415 -2017 -7-4-23-29 Measurement of cross -sectional dime nsions of the cricoid
9. yedasaada¥YR 0. 0., Yoyaa¥Y t. O. cartilae: chacenpuater Romdyraghic ,studg. ) Adii ©tol Rhinol
yadieoa¥ 0. 0. Oabsansaszeo } 36 Ro &arydgoleo 0+ 2008, d R €188 Ro (4): 253  258.

G3a2co29506302ya3dos eR3Rsa0683R9 ¢ a3 3doald YIIH000348409H180D40R

yadeaYadR. bjoeoreassd Rt L d3>ea3682bR. 220. 2 Garbeldti4 Jur(ol )S:A., Rocha P.R., Liquidato B.M.,
24-28. DOI: 10.17116/sudmed20216401124 Mar ques S. RAybar LA, de& Klaraes LOC. Arch of
10. dbRdAHhgR 0. 06., feaday . £- , criEqidycartiage @natamical vargaton: marphological and ra-
9a0ev026G2993do2a d3268a320 @ae3a0aevadaasot dobgichlaspects.FSurg Radia) Anata2019; 41 (5): 539 542.
Yoeoo9y g3tyy €30 2098689 dodRG o9 doi:d01P0F/s00236 -0B8a2d7d

Oazeoeod 3)Jearoas saeddd22h. 2019:;: 28 Hartison D.F.N. The Anatomy and Phisiology of the
11. yedasaada¥YR 0. 0., todaeaYo o dMahmaan] arynx. GambridgR €ambridge .Upiversity P ress.
tooedad3saRt oacaoadR o90bsosasaasaode 30 3doumal ofd Reaomy. a19%;R 49 b (2): 315 -317 DOl
9R €30 3puepsadroazxdasc BORyYyoa368Ida 104N 2469 y-1680dL89¥.E01203154.X

Yaob3R38R. tjearoaRt saeocoaR. 20123 dblaGrandnaison Gh.6Banasr A., Durigon M. Age esti-

12. 032e29aR m O., yodRygads DaYR J .a@ated ugingmdiographic analysis of laryngeal cartilage. Am
beaYRa0a dqdRa3>o2dodRea3aY edt Je drafemsic Med ) Rathel.o 003; 24 (1): 96 -9. doi
saed2Go293das oea98o2dodqRGoD d oy o o 20s1097/01.RABE.GVHOO5R H&.47 5P 8.6

Yab3R3eR) . 8oasa0ae060a3dRt 3Reo ol Hu HaskersGMW) ldeRRes R, 2dlt DG.;Mechadical, Cellular, and
(5): 38-44. Proteomic Properties of Laryngotracheal Cartilage. Cartilage.
13. yadasaadaYR 6. O. ¢eayRyayY O.7019;10 (8)3321e 828.Rioi: G0.1077/1947G0851 &/ 409

doa Q. . L 3eadi baYRa®aRwrooaepeo of RS Wtesehger, F., Thommen, J., Honegger, F., Potthast, S.,

edt ddR3302dodRGc2o209 ©vRoaoafhg €302 3avydvachy)S., &S®Rky ©. Hav AganandFsequency Impact the
gaed2Go993dae vORy9a3682d92 Yaobs Ra3a RThyroidrCartilages pfePmfEssiatha Singers. Journal of Voice.
309609 teasei1ea3afa 9 o2adas3sRcoad0T) 3B (3 284 9289 dwiyl0.1016/Fjvoice.2017.11.017

aRy da, 29D0S8032)D b) } € 32ROV2d0u2929;0 26. BeirthdSE, Ikino CM, Pereira IA. Laryngeal involvement in
1:490 -498. rheumatoid arthritis. // Braz J Otorhinolaryngol. 2013; 79

14. Pinto D.C. The La ryngohyoid Complex in Medicolegal (2): 233 238. d0i:10.5935/1808 -8694.20130040

Death Investigations. Acad Forensic Pathol. 2016; 6 (3): 27. Gotze M, Andersen RB, Westergaard O, Andersen LA.
486 498. doi:10.23907/2016.049 Reumatoid arthritis i articulationes crico  -arytenoideae [Rheu-
15. Soerdjbalie -Maikoe V., van Rijn R.R. Embryology, normal matoid arthritis in the crico -arythenoid joints]. Ugeskr Laeger.
anatomy, and imaging techniques of the hyoid and larynx 1973; 136 (1): 39 41.

with respect to fo rensic purposes: a review article. Forensic 28. Zan E., Youse m D.M., Aygun N. Asymmetric Mineraliza-
Sci Med Pathol. 2008; 4 (2): 132 139. doi:10.1007/s12024 - tion of the Arytenoid Cartilages in Patients without Laryngeal
008-9032 -1 Cancer American. Journal of Neuroradiology. 2011; 32 (6):
16. Andaloro C, La Mantia I. Anatomy, Head and Neck, Lar- 1113 -1118; https://doi.org/10.3174/ajnr.A2444

ynx Arytenoid Cartilage. In: StatPearls. Treasure Island (FL): 29. Jain M., Dhall U.. Morphometry of the thyroid a nd cricoid
StatPearls Publishing. 20 20. cartilages in adults on CT scan. J Anat Soc India. 2010; 59

17. s Rdoo | dgi¥ay Y+ yO.ap. dba s ae owoRRY 8 &3 6 d1): 19-23. DOI: 10.1016/S0003  -2778(10)80005 -X
docadRb3azdaydaYuasRR Rea9 a3 daday oy as33PoAramaki T., Ikeda T., Usui A., Funayama M. Age estima-
o3afr oo oymteoRdaYgwd fgts) e ar @ Rt 9 a etow by-ossification of thyroid cartilage of Japanese males
aR. 2021; -87 Dl Atps://dB.8g/10.17816/fm392 using Bayesian analys is of postmortem CT images. Leg Med
18. y¥Ytyooa O. . , odddojcdddote Af .| ¢-., t{TBRyo)r281%: 29 -35. doi: 10.1016/j.legalmed.2016.12.001.
saed2Go93daa a2e30vadaoaosa Yab3sR3B8R e€o 30d96yasa9a3(dae-

908302y 03do9 &a3af099a338t9 yoas3eRdaYOorvahg g3tyae ya3-

References :
1. Pigolkin Y.l., Zolotenkov D.D., Gridina N.V., Zolotenkova dependent changes of sella turcica, frontal and sphenoid
G.V., Sereda A.P..Histometric symptoms of age -sensitive sinuses. Journal of Forensic Medicine. 2016; 59 (6): 48 -53
changes of bone tissue adva nces in gerontology 2018; 8 doi: 10 .17116/sudmed201659648  -53 (in Russian).
(4):320-327 DOI: 10.1134/s2079057018040124 3. Yurchenko M.A., Zolotenkova G.V., Pigolkin Yu.l., Fedulova
2. Pigolkin Yu.l.,Garcia Corro M.A.,Zolotenkova G.V. The age - M.V. Bone mineral density as a sign of age  -related involution

[www.rejrru | REJR 2021; 11 8):57-66 ~ DOI: 10.21569/22274152021-11-3-57-66 65


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

of human bones. Morphology. 2013; 4 (144): 080
sian).

4. Turk L.M., Hogg D.A. Ag e changes in the human laryngeal
cartilages. Clin Anatomy. 1993; 6: 154  -162.

5. Hately W., Evison G., Samuel E. The pattern of ossification

in the laryngeal cartilages: a radiological study. Br J Radiol.
1965; 38: 585 -591

6. Garvin H.M. Ossification of | aryngeal structures as indica-
tors of age. J Forensic Sci. 2008; 53 (5): 1023  1027.
doi:10.1111/j.1556  -4029.2008.00793.x

7. Ajmani M.L., Jain S.P., Saxena S.K. A metrical study of
laryngeal cartilages and their ossification. Anat Anz. 1980;
148 (1): 42 48.

8. Pigol kin Yu.lIl.,
mine by the age of the thyroid cartilage by the radiological
method in forensic medicine. REJR. 2017; 7 (4):23 -29.
DOI:10.21569/2222  -7415 -2017 -7-4-23-29 (in Russian).

9. Pigolkin Yu.l., Poletaev a, M.P., Zolotenkova, G.V. The fo-
rensic medical characteristic of the age based on the results

of the comprehensive examination of the thyroid cartilage.
Journal of Forensic Medicine. 2018; 61 (1): 35 -38 (in Rus-
sian). doi:10.17116/sudmed201861135 -38

10. Malykha V.A., Edelev N.S., Tuchik E.S. Forensic criteria
for determining the age of the thyroid cartilage when identify-

ing the personality of children Bulletin of Forensic Medicine.
2019; 8 (1): 19 -22 (in Russian).

11. Zolotenkova G.V., Solodovnikov V.I., T rufanov M.l. Com-
prehensive assessment of changes in body tissue systems in
forensic diagnostics of biological age. Forensic Medicine.
2019; 5 (1s): 166 (in Russian).

12. Gridina N.V., Zolotenkova G.V., Rogachev A.l. The use of
classifiers for the purpose s of forensic medical identification
of a person (age diagnosis). Biomedical radio electronics.
2019; 22 (5): 38 -44 (in Russian).

13. Zolotenkova G.V., Rogachev A.l, Gridina N.V., Pigolkin
Yu.l. Using machine learning methods for data classification

in solving the problem of forensic diagnostics of age. Sat.
Proceedings of the Conference Computer and Information
Technologies in Science, Engineering and Management
"ComTech-2020". 2020; 1: 490 -498 (in Russian).

14. Pinto D.C. The Laryngohyoid Complex in Me dicolegal
Death Investigations. Acad Forensic Pathol. 2016; 6 (3):
486 498. doi:10.23907/2016.049

15. Soerdjbalie -Maikoe V., van Rijn R.R. Embryology, normal
anatomy, and imaging techniques of the hyoid and larynx
with respect to forensic purposes: a review article. Forensic
Sci Med Pathol. 2008; 4 (2): 132 139. doi:10.1007 /s12024 -
008-9032 -1

16. Andaloro C., La Mantia I. Anatomy, Head and Neck, Lar-
ynx Arytenoid Cartilage. In: StatPearls. Treasure Island (FL).
StatPearls Publishing. 2020.

17. Kalimullin RR, Zvyagin VN. Methods for diagnosing the
sex of adult human by anatomic al and morphological fea-
tures of arytenoid cartilages. Russian Journal of Forensic

-087 (in Rus-

Pol etaeva

[www.rejr.ru | REJR 2021; 11 8):57-66

d. P.

Medicine. 2021, 7 2): 83 -87 DOl
https://doi.org/10.17816/fm392 (in Russian).

18. Zvyagin V.N., Galitskaya O.l., Kalimullin R.R. Forensic
evaluation of age by x -ray morphom etric features of the ary-
tenoid cartilage of the human laryngeal complex. Medicin-
skaya nauka i obrazovanie Urala. 2021; 1 (105): 20 -25. DOI:
10.36361/1814 -8999 -2021 -22-1-20-25 (in Russian).
19.Zeligman S.B. Age -related changes and sex characteristics
of large cartilages of the human larynx (X -ray anatomical
study). Forensic -medical examination. 1959: 2:6 -16 (in Rus-
sian).

20. Shin H.W., Ahn Y., Sung M.W., Kim K.H., Kwon T.K.
Measurement of cross -sectional dimensions of the cricoid
carflagé: @ tcemplkted oan dgraphic studlg éAnndGiol Rhinel
Laryngol. 2009; 118 (4): 253  258.
doi:10.1177/000348940911800403

21. Garbelotti Junior S.A., Rocha P.R., Liquidato B.M.,
Mar ques S. RAybar LA, de Karaes LOC. Arch of
cricoid cartilage anatomical variation: morphol ogical and ra-
diological aspects. Surg Radiol Anat. 2019; 41 (5): 539 542.
doi:10.1007/s00276  -018-2174 -2

22. Harrison D.F.N. The Anatomy and Phisiology of the
Mammalian Larynx. Cambridge: Cambridge University Press.
Journal of Anatomy. 1995; 191 (2): 315 -317 DOL
10.1046/.1469 -7580.1997.191203154.x

23. de la Grandmaison G.L., Banasr A., Durigon M. Age esti-
mation using radiographic analysis of laryngeal cartilage. Am

J Forensic Med Pathol. 2003; 24 (1): 96 -9. doi
10.1097/01.PAF.0000052756.47528.6

24. Pauken CM, Heyes R, Lott DG. Mechanical, Cellular, and
Proteomic Properties of Laryngotracheal Cartilage. Cartilage.
2019; 10 (3): 321 -328. doi: 10.1177/19476035177499

25. Unteregger, F., Thommen, J., Honegger, F., Potthast, S.,
Zwicky, S., & Storck, C. How Age and Frequency Impact the
Thyroid Cartilages of Professional Singers. Journal of Voice.
2019; 33 (3): 284 -289. d0i:10.1016/j.jvoice.2017.11.017

26. Beirith SC, Ikino CM, Pereira IA. Laryngeal involvement in
rheumatoid arthritis. // Braz J Otorhinolaryngol. 2013; 79
(2): 233 238. d0i:10.5935/1808 -8694.20130040

27. Gotze M, Andersen RB, Westergaard O, Andersen LA.
Reumatoid arthritis i articulationes crico  -arytenoideae [Rheu-
matoid arthritis in the crico -arythenoid joints]. Ugeskr Laeger.
1973; 136 (1): 39 41.

28. Zan E., Youse m D.M., Aygun N. Asymmetric Mineraliza-
tion of the Arytenoid Cartilages in Patients without Laryngeal
Cancer American. Journal of Neuroradiology. 2011; 32 (6):
1113 -1118; https://doi.org/10.3174/ajnr.A2444

29. Jain M., Dhall U.. Morphometry of the thyroid a
cartilages in adults on CT scan. J Anat Soc India. 2010; 59
(1): 19-23. DOI: 10.1016/S0003 -2778(10)80005 -X

30. Aramaki T., Ikeda T., Usui A., Funayama M. Age estima-
tion by ossification of thyroid cartilage of Japanese males
using Bayesian analys is of postmortem CT images. Leg Med
(Tokyo). 2017: 29 -35. doi: 10.1016/j.legalmed.2016.12.001.

nd cricoid

DOI: 10.21569/22227415202111-3-57-66 66


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

K¢l ol b 3pbq t70T3q

6¢L LT, 10 obJ,,Axé;zéLéJJquOA L ¢ KOKT K O |
A OOmmpgdd €Zj ¥/ + T s ?L()quAO £ (
3 LTOPAY KO t A¢ ApO¢ pg? O¢TO

6adygaYR 6.y., YRYsRa d. 0., HYysjea¥YR |.O.,
bRgaYR O. O., ddaeaddoaR td O., OzdRoaoe

2%
6

7006s cpRcoaaRdi oaffe saeoscoa3doe o933daeaYReadi 3do6 GOBG:
sasecy®d®d, BOFGAE go03)3%¥00 09a80 O. . B8RJydaYRe dooebesRYR |
y. doezrdeRt ¢o

adibsasdaoeayY®dardasoa 9 evRdiosaes¥vyose RaRdob 3Rbdoyos

yooa 909adR3eoIRdi aeya dd3aYeasgadR -t o0 e3RomAoe ce a6hanBasyas:

3aY¥sayaoeaaec 3 (dqavsecei16603dae B8a9ay3RdJoaes (CZi X/t 7T),

(10) 3 s3Rbodoge@ier 2Baoaboa¥Y § frodioafhg | B¢t.

bRea3o2Rdh o KeedewlRoYRoo 122 cRGOI200cHOe(al3B®mrhm) | 61,0
3heo Yheoadoaah o98YRDOYaRt do3a@RElyE RJRB 4B 2306893 aB- 320 9 R9:
3de9 3ap2sa & ae30aradasaosas Yadoyososah 3aWR o» R3dagR3 aBR dic

d3savYesadR, €3aYaeaasa 9g 33RYo90a900 Y ¥3)JeeRg R3eas806:
100 %, n=99) ; 2) e oy A Mo o nafldal ) ( 53B) 298Rdeahg R3c8aA326 ¥
40%, n=106); 4) beasza¥Yhg eReco2098968aY (nNn=60).

¢ab) dieRagR3ohe 3abas3¥ o 9o0adR3eoRdi afe d3aYeesad of
<0, 001) Y y3)Jcea R36a3026 3a 3609abhR90-cQ07EB% -2k EIRYDRD

R3egas3oe. o 182929 pa coadRbReadtsos y33eeh R3BAO326 3 goaya3
R3ea3otso gresdilotht sa 3RbdoyRdo 3 (p >0, 05). O eapna Ys3a
thd baRyo29sa 92p0 Y y¥3)Jeea 286Rdeahg Rs3eas3oe foadioahg | C
Ba32t909 beveasza¥Yhg eRecoasaeaY. | odas3osReOYoaszai ceadRbReadt
da 3coaRbalvyosahg y3ReRcoe €3a¥Ve3zgoerddR o0adassReOYaa3zai
Y] ¥Y>eYoeadi aa3zagi, 3eaGcodoyoaaszei ) B8ayoo3ai da3a>oR3 02y o

o9hg 36asaba¥Y 3a38RYOdR 45%, 80% o9 67 %100®%)d-18 54 3 BOdP® 0oh B 2
3228 Y0B3BYUuooe.

yRddiyaamadoya3z>eYasaaha eadRbReados d3eavV&eF(RTecaovRR3
eR oafr dReR1g YAh3adee YY) Y3eYogadi aaszgil 2 3e0a0G6o2doyosasxai .

y3ReRGco6. t)roecgooRdi aRt Yy} Y3e¥Yoeadi aa3ai 2 yceRpog28y
309 aba¥Y e3acaevregadeanossadi aa 33Yt1bRah 3 sobdee eveadae yasa
eRooae ¥3)ceea. o 33RYaasoI > R3ga32t502 beasda¥Yhg eReGO

dR3eoRdi saya d3aYasadR Y 2986Rdeafg R3ca32tgoffodRéHyo gD
90d3aYR3d)dt3seses ©O23d) 9dGcao.

t d1 yavsfidoavsR adqR3eoRdi ahe d3a¥Yasad, do3aoaR309he 3abas’
doyasz>eYasoaRt acgaadR ds3aYasgadR.

t a8 Rdeahg UR¥gaaYR | .O., email: iffdoc@mail.ru
~ Odt co8o3adRGPGaYR O0.y., UYRIVoeROYRDL.[0..Q. ,8}0dqRa¥YR | .
7.0., BYRgaYR 0.0., @OGOddO@RS&d@DBOQQdRROBOQHRQBORdiSa
do3aoR33@BYad YR co GGRIGTINo9eRcoI0ePtr BRhdByg@®EBLi I 38003baY
329 R30hg R3IREIRRO2E; 11( 3):67-83. DOI: 10.21569/2222 -7415-2021 -11-3-67-83.

teRet &d) yaas R1.04.21 teRae& 800 t:6R30.08.21

|www.rejr.ru | REJR 2021; 11 8):67-83  DOI: 10.21569/2227415202111-3-67-83 67


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

HARACTERISTICS OF MYOCARDIAL BLOOD FLOW AND CORONARY FLOW RESERVE BY
PET/CT IN PATIENTS WITH CORONARY ARTERY DISEASE WITH DIFFERENT DEGREES OF
CORONARY ARTERYSTENOSIS

Golukhova E.Z., Shavman M.G., Shurupova I.V., Ekaeva I.V., Trifonova T.A.,
Shakhova A.A., Metelkina M.V., Aslanidis I.P.

AN. Bakulev National Medical Research Center of Cardiovascular Surgery. Moscow, Russia

urpose. The purpose of this stu dy was to determine and analyze the differences in the
quantitative values of myocardial blood flow according to positron emission tomography
combined with computed tomography (PET/CT) in groups of coronary arteries with different
degrees of stenosis in pa tients with coronary artery disease (CAD).

Materials and Methods. 122 patients (102 with CAD, 20 0 healthy) were examined. All pa-
tients underwent invasive coronary angiography and dynamic 13N -ammonia stress -PET/CT with the
determination of the regional cor  onary flow reserve and myocardial blood flow. They were compared
in the groups of arteries: 1) with severe coronary stenoses (75 -100%, n = 99); 2) mild and moderate
stenoses (50 -74%, n = 101); 3) intact arteries in CAD group (stenoses 0 -40%, n = 106); 4) h ealthy
patients (n = 60).

Results. Coronary flow reserve and stress myocardial blood flow are significantly lower (p

<0.001) in the group of arteries with stenoses O75% cc¢
cording to the same indicators, the groups of arteries with mild, moderate stenoses and intact arter-

ies of patients with CAD did not differ (p >0.05). At the same time, the reserve and stress myocardial

blood flow were significantly lower in the group of intact arteries of CAD patients compared to the

intact arteries of healthy patients. The diagnostic value of coronary flow reserve in the detection of
various gradations stenoses exceeded the diagnostic value of the stress myocardial blood flow. At the
same time, the sensitivity, specificity and ac curacy of the coronary flow reserve selectively for mild

and moderate stenoses was 45%, 80% and 67%; for severe stenoses (75 -100%) - 85%, 80% and 82%,
respectively.
Conclusion. Regional quantitative indicators of myocardial blood flow and coronary flow r e-

serve by stress -PET/CT are highly sensitive and specific for the detection of severe coronary steno-
ses. The suboptimal sensitivity and accuracy of the method in the detection of mild and moderate
stenoses are presumably associated with a low proportion of hemodynamically significant changes in
this group. In comparison with the arteries of healthy patients, lower values of myocardial blood flow

and coronary flow reserve in the intact arteries of patients with CAD may be due to the presence of
microvascular dysfunction.

Keywords: myocardial blood flow, coronary flow reserve, cardiac PET/CT, quantitative assess-
ment of myocardial blood flow.
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Fig. 1. Scheme.

The distribution of patients in CAD group depending on: a) the degree of coronary artery stenosis; b) the
number of stenotic coronary arteries.
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The distribution of coronary arteries depending on the
presence of stenosis.
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Fig. 3. Results of dynamic 13N -ammonia PET/CT of the myocardium.

Semi-quantitative data: moderate decrease of 13N -ammonia uptake in the anterior wall of the left ventricle (A)
with normalizati on of uptake at rest (B); quantitative assessment: diffuse decrease of myocardial blood flow at
vasodilation (C), diffusely high myocardial blood flow at rest (D), diffuse decrease of coronary flow reserve (E).
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Fig. 4. Diagrams.

Characteristics of blood flow in arteries groups of patients with coronary patho logy and in healthy patients
group: A - myocardial blood flow at rest; no statistically significant differences were found between all groups

(p> 0.05); B 0 stress myocardial blood flow; statistically significant differences were found between all groups

(p <0.001), except for those indicated in the figure.
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Fig. 5. Diagrams.
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THE PREVALENCE OF CRONARY CALCIFICATIONAMONG THE ADULT POPULATION OF
THE REPUBLIC OF UZBISTAN

Maksudov M.F. 12, [kramov A.l. 2, Djuraeva N.M. 3, Tursunova L.N.2

1- Fedorovich Klinikasi.
2 - Tashkent postgraduate medical institute.
3 - V.Vakhidov Republican Specialized Scientific Practical Medical Center of Surgery. Tashkent, Uzbekistan.

urpose. To determine the distribution of coronary artery calcium (CAC) among the Uzbek
population versus the Europeans on the basis of patients at the same clinic, to provide an
initial basis for a larger CAC score stu dy in Uzbekistan
Material and Methods. A total of 1541 patients were involved in our study, including 1093
(70. 9%) mal es, with an average age of 52.4 N10.6 vyear
age of 57.5 N9.9 years. Piesrpeevaied 6 d356 (8386), BEunopears tdcaumteal | i t
for 185 patients (12%). The study was carried out on the multidetector spiral CT scanners Brilliance
64 and Brilliance i -CT 256 (PHILIPS).

Results and Discussion. The majority patients (n=787, 51.1%) had a z ero coronary artery
calcium. 378 (24.5%) patients had low CAC rates (1 0100). Moderate CAC rates (100 -400) were ob-
served in 211 cases (13.7%). Patients with CAC> 400 found the smallest number (n=165, 10.7%).

Zero calcium level was more common (92.3%) in the age group under 40 years. Coronary artery calci-
fication and prevalence steadily rose with the increasing age. Patients within the age groups of 50 059
years and 60 869 years dominating the non  -zero calcium score population (n=278, 36.9% and n=290,
38.5%, re spectively). Asian males were found to have lower calcium levels compared to European
males (non -zero calcium score 51.1% and 62.3% respectively), and the same trend was observed in
Asian and European women (non  -zero calcium score in 32.5% and 44.4% respec tively).

Conclusion. Findings from this study showed that the distribution of CAC was markedly af-
fected by the age, sex and race of our study population. CAC increases with age in both men and
women. The prevalence and severity of coronary atherosclerosis appeared lower in Asian population
compared with Europeans.

Keywords: cardiac CT, coronary artery calcium.
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Fig. 5. CT, axial view.

Calcified plaque in the left anterior descending ar-
tery, Calcium score = 98.
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Fig. 6. CT, axial view.

Calcified plaques in the left anterior descending ar-
tery (other plaques are not shown), calcium score =
320.
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FEATURES OF ECHOCAROGRAPHIC EXAMINATION IN PATIENTS
WITH COMPLETED FONTMOPERATION

Sokolov A.A. 1, Krivoshchekov E.V. 1, Smorgon A.V. 1, Kovalev .A. 2

1 - Scientific Research Institute of Cardiology. Tomsk, Russia.
2 - Veltischev Research and Clinical Institute for Pediatrics of the Pirogov R ussian National Research Medical University. Moscow, Russia.

he complexity of using standard echocardiographic methods for assessing contractility and
pumping function of the heart in patients after Fontan surgery is determined by the non -
standard anat omy of the heart chambers and the peculiarity of systemic venous return.
Purpose. To assess the possibility of using some generally accepted echocardiographic cri-
teria, to determine their reference values in patients after total cavopulmonary junction surg ery in
the long term.
Material and methods. Echocardiographic study included patients aged from 4 to 10 years,
no earlier than 1 year after Fontan surgery and closure of the unloading fenestration.
Results. Ultrasound parameters characterizing the structur al and functional changes in the heart
and hemodynamics were studied on the basis of an analysis of the results of an echocardiographic
study of 124 patients with completed Fontan surgery.

Conclusion.  The optimal planimetric method for assessing the volume and function of a single
ventricle is t-bemgtheé hal gamietah m. Nonpl ani metric par ame
the contractility and pumping function of a single ventricle with complex spatial anatomy: rate of in-
crease pressure in systole (Dp \ DtMax), myocardial index (Tei), and contractility index and the inte-
gral of blood flow in the outflow tract and in the abdominal aorta. It was established that the com-
mon ventricle of the heart after the operation of the total cavopulmonary connection is spherical, and
the aortic root is dilated in 70% of patients. The features of blood flow in cavopulmonary compounds
were evaluated. The multiplicity of the increase in blood flow velocity during breathing in the lower
cavopulmonary connectio n is an important indicator of cardiohemodynamics in children with
univenticular correction. With usual breathing, the ratio should be 1.7 -2.3, with forced inspiration
2.6-4.5.
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Fig. 1. Measurement of the volume of the leading right ventricle

a 0 scheme, b 8 heart US.
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Fig. 2. Measurement singlevetricle volume in the left leading ventricle

a 0 scheme, b 0 heart US.

Odt a>2e3a0aevadaaot 3de3a3eRYdo9o¥aecddBRaYR9020 | 86 & RG:
23eadi baYRdO -Yodpad¥Vaoeo voeck)dandae ot Re3oaYaaegeszodq)ydtsafg
3a¥3>doa o9233daea¥YRoaoa (PW) [b5%] .r htddRo cezeesdmiRadh o Rt , J 25 (.
af has PW 3RbsayRdo ¥ orfr dR3mBoOy jexsyeodesReRdit 3ca0cdaay) 3- 1
9ae YR380 ©98opnposaya (dRYoce ) diysxaRRdito o a3 6300¢-0 98 26,3 360k abo,

aeooeaadt (323. 3 0). OYR eRcoaaeR (1,6%oyasaqda

Odt ob) yasodtee osRo3seeeed o yasgageabf. z)8decot Reae3egRdi aaya
3Yo638Y Yav)yays pDadjeaydRod»aRGHIBEYRII6 ecRco20068aY (7
soadR3eoRdi afhe oo9vad3 (fei BRecaE3Geddmesafpo 0909ado 22 f o
3 ca9ayt I BdReaaYeosvToddayYassmaad 3y 28RGOI D5¢4d&3 g0 m®agRa0
eacedaszay3RdoO [16] . 0hdades oanaaddabYab)-d | oeosaya & R
92D9 836D 23¢cadi baYRoOt 908 dRoPxmumsoayW - ( 6, 45 %) 2s9ads3t
deya o9sevad3R daoacsg3Rdeosdi ap3Rovowmad) teydBYhHe o9asaa 30
ac30aeadtaseya dqRd of 3ReaRt ResadRYI aRoagald&Rke Roaa odo f ) di i
Yaaot ca3o2aeva¥Y ¢e30rvobyoaRaostes( PEM)X 3 6 200D -

yoaRaot (ETYPEPET), H&E4118] . ¢R3- z239R arvo9368Yaosoayoa pDad) e
3yo28HYRdOD 3 R¥f &g} O0YEL bR oae o as 3seR|maRMdicea, yea da3aoi
e 95a0ae6arvoda Seti12¥]gr i e gdObpta Tt €t foadaoaa Yo3adoe, dc
dasosy) dy: LVSwi = -SKAWPYH tMAPagesayooyar dqdReRaR fhHda e
0,0136, ¥a, yaobeasa¥Yhg doe ¥y3)eeh (
yea: O0pP¥R3ohe 20evadé, (IMAPA4+3,5 99 o9 15,0+1,7 959
330eve900 R36a302Rdi saa deR¥WdapFd, 01PAWPOoRsae3 Ra3zeh oR |
dasoa bRddoaos¥YRaot. ORdi 3aRdi Yh fodi ahg ea3da
PaoaYRboYofe oa0acae ac3aeddogFloaodeR¥eaohs (23,2+4,4 99
dasaot bRddoao YR, 23coadi bp¥RpO0Qt) aRoFR3>Y¥023082a0 das3at
ceadRbRd ges3av) I Ya3e320bYaob206%3ai 2odxadfordR3 ) nasa | 6 |
3adosa¥YRd 3 €3t9foso 0o0boasawedadwmxYRoWegadeasaacs. t1 3250 @6o

9099h930 cea3Yoyoaas OooaYRboYaadhaoosaxdddwraya 2 e3RYayoa e3ae
eaYRo220 (r=0.78, p=0.001). ahg 3 Ft€t ¢hHd bHoaRyosss 19aai

¢abyjydi aRefh o9 o9g of 3} pDeaadac. deog3adi aos y34) eeh 32,

ORpDoafhs sasa0a96a9 (godR3e36ey8RYIaIyhH- od, p=0.003. i 8 i
deya o9033daeva¥YRoot fadi afge 3a o9 oyvoasessysmadaa J} 908+ ¥30ad®-2 09
dt 3 s es das3s3adcoae tYdtoagsztYRaeeydR c gR¥gya> €3a0ae303eat,
GO0O2 €30@8ayafhg o o&e6eayosfg ddResRaRdR3 edhdRada -2 a9 ) daoae} o6}y,
3fha 9oy} @8 290@iI FRRMBIWYDI .£c30r303eescRy s Wraedadeasar1 d)

|www.rejr.ru | REJR 2021; 11 8):95106  DOI: 10.21569222274152021-11-3-95-106 99


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

TIS1.1 MI0.7 PHILIPS TIS0.4 MIo0.7

Cardiocenter TOMSK S5-1/asa2 Cardiocenter TOMSK S5-1/asa2
M3 M4 FR 16Hz 2°

WF 125Hz
SV4.0mm

11.7cm

2
+ Vel 135 cmis|—~——~—14. ‘G’EFH'QU:J o~b At ~—+ Vel 46.4 cmis| ~_—
PG 7 mmHg' ! f ! PG 1mmHg!

. Y W }}2'4 o

-cm/s

s A L

MHWHUM. CKOPOCTb

MpousBonbHbIA BAOX | 80 NpousBO/IbHOE AbIXaHue

i MakKc. Baox
--120

Makc.sp0x A --160
25mmis 71bpm

¢ 2 38R Fig.3R) ¢ 2 38 (Fig. 3 b)

¢233. | gat O.
t3aYacoad Y RAompde® YasgosapddR¥aRdi seesobgae3d3ad vhgRadI.
Fig. 3. Heart US.

Blood flow pattern in the lower (  R) and (b) and upper cavopulmonary connections during respiration
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PARTIAL VOLUME EFFEHCCORRECTION IN PETT WITH 11GMETHIONNE FOR THE PA-
TIENTS WITH LUNG LIENS

Tlostanova M.S., Chipiga L .A.

Granov Russian Research Center of Radiology and Surgical Technologies. Saint Petersburg, Russia.

urpose. To evaluate the impact of partial volume effect (PVE) on the diagnostic information

obtained from PET/CT examinations with 11C -methionine for t he differential diagnostics of
lung lesions.
Material and methods. PET/CT with 11C -methionine was performed for 52 patients with

malignant tumors, 9 patients with benignant lesions and 50 patients with inflammations. Patients

and phantom NEMA IEC PET Body  were scanned on the PET/CT Discovery 690 with the same clini-
cal protocol for lung. The patient scan was performed in 15 -20 minutes after injection of 300
MBg/m2 of 11C -methionine. Recovery coefficients (RC), maximum standardized uptake values (SU-
Vmax) in the images and SUVmax corrected by RC (SUVcorrect) as well as their relative differences
were estimated for each patient. The impact of lesion size on the SUV, sensitivity, specificity, diag-
nostic accuracy, positive and negative prognostic values.

Results . Lesi on size of patients with malignant tumor s
mm, 12 mm median) (p<0,0001) compared to the size beni
0.95 mm, 20 mm median) respectively. The maximum underestimation of SUVmax by 65% on aver-
age (22-65%) was determine d for lesions of 8 -12 mm size. The overestimation of SUVmax by 1 -6%
(pO0.05) was det er mi ne d37inmsizet Sersitivity espeicificity sdiagnstic acura-
¢y, positive and negative prognostic values of method for SUVmax>2.3 vs SUVcorrect>3.1 were

82.7% vs 84.6%, 66.1% vs 94.9%, 73.4% vs 90.0%, 68.2% vs 93.6%, 81.3% vs 87.5% respectively.
Sensitivity of PET/CT with 11C  -methionine was 70.4% and specificity was 100% (area under the
curve 0.80) for patients with lesions of 8 -12 mm and SUVmax>2.1.  Sensitivity increased to 96.3%,
and specificity remained 100% (area under the curve 0.99) for SUVcorrect>2.7.

Conclusion.  PVE correction method significantly increased the diagnostic information of
PET/CT with 11C -methionine for the differential diagnosti cs of lung lesions.

Keywords: PET/CT, 1t -methionine, lung lesion, standardized uptake values, recovery coeffi-
cients, partial volume effect, NEMA IEC PET Body phantom.
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RELATIONSHIP OF VISERAL AND SUBUTANEOUS FAT AREABY MULTISPIRAL
COMPUTED TOMOGRAPHWVITH THE CLINICAL CARACTERISTICS OF A§IMA
IN OVERWEIGHT AND OESE PATIENTS

Gasparyan AA., Chichkova N.V., Serova N.S., Kapanadze L.B., Fomin V.V.

I.M. Sechenov First Moscow State Medical Univers ity (Sechenov University). Moscow, Russia.

urpose. To evaluate the relationship of the visceral and subcutaneous fat areas (VFA and

SFA) measured by multispiral computed tomography (MSCT) and clinical characteristics of

asthma in overweight and obese pa tients.

Material and methods. We examined 78 asthma patients, which were divided into the
groups: the 1st 0 25 patients (BMI 18,5 -24,9 kg/m2), the 2nd 0 21 patients (BMI 25 -29,9 kg/m2),
the3rd 832 patients (BMI O30 kg/ m2). Al | mepyanhd MS@Ttesmeasard e r we n
the VFA and SFA at the level L4 -L5 by Aquilion One 640 scanner (Canon, Japan). The follow -up was
1 year.

Results. In the 2nd and 3rd groups women with late onset of asthma was prevalent; in the

same groups we observed a more sev ere course of asthma in comparison with the 1st group
(p=0.016). With an increase in BMI there were deterioration of asthma control at the end of follow -up
(p=0.004) and tendency to an increase in the number of patients with asthma exacerbations during
follow-up (p=0.075). The VFA and SFA increased with increasing BMI (p<0.05); the VFA/SFA ratio in

the groups was comparable. We found the direct relationship of the SFA and inverse o0 of the
VFA/SFA ratio 0 with the risk of uncontrolled asthma at the end of th e year in asthma patients with
BMI 025 kg/ m2 (AUC=0.83 and AUC=0.9, respectively). I n

revealed the direct relationships of the VFA with the risk of more severe asthma course (AUC=0.86),
the SFA with the risk of asthma ex acerbations during follow -up (AUC=0.77).
Conclusion. The SFA is prognostically significant for assessing the risk of uncontrolled asth-
ma (BMI 025 kg/ m2) and the risk of asthma exacdforbsati on
sessing the risk of more seve re course of asthma in obese patients.

Keywords: asthma, visceral fat tissue, subcutaneous fat tissue, multispiral computed tomogra-
phy (MSCT).
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Fig. 3. ROC curve showing the dependence of
the risk of uncontrolled asthma after 1
low-up on the VFA/SFA ratio values in over-
weight and obese patients.

-year fol-

Fig. 4. ROC curve describing the dependence
of the risk of asthma exacerbations during 1 -
year follow -up on the SFA values in obese p a-

tients.
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EFECT OF STANDARDIZEDPTAKE VALUE DISCREZATION ON RADIOMICS FEATURES OF
LIVER TUMORS USINGSEDG-PET/CT SCAN
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urpose. In this contribution, we study the dependence of radiomics features extracted from
18F - fluorodeoxyglucose & positron emission tomography/computed tomography (18F -FDG
PET/CT) on different SUV discretization intensity values in patients with liver cancer type
hepatocellular carcinoma (HCC).
Materials and methods. 35 radiomic features were extracted from PET images using semiau-
tomatic method through 4 discretization intensity values with number of grey levels = (32, 64, 128,
256). Determination of bin within dour different. One way analysis of variance (ANOVA) was used to
obtain whether there is significant difference between radiomics features at the four discretization
values.
Results. By comparing the average and variance of radiomics through the four discretization
values, only the first order skewness and kurtosis are stable through the different discretization val-
ues, where all the other features demonstrated significant difference between features in the 4 val-
ues. Spearman correlation coefficient between radiomics features and tumors parameters calculated.
Conclusion. The discretization level of 256 have been found to be the optimum discretizatio n
value to extract the radiomics features.

Keywords: FDG PET/CT, liver, radiomics, discretization.
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ntroduction.

Positron emission tomography or "PET"

scanning is the most known nuclear med-

icine test today. Most PET is based on a

positron -emitting isotope of f luorine (F -18)
that is incorporated into a glucose analog called
fluorodeoxyglucose (FDG) as glucose uptake is
higher in most cancers, the most used PET tech-
nigue in oncology is FDG PET [1].

With many types of medical imaging, pa-
tients usually undergo a m ultiplicity imaging
scans to correlate anatomic and functional details
and make comparison from this different modali-
ty. Now a day, hybrid imaging is used which de-
pending on combining two different techniques in
one device like PET/CT and PET/MRI and many
fusion images techniques were developed to better
evaluating to patients diagnosis and treatment[2].

Imaging in cancer treatment and diagnosis
has a great role and advantages as noninvasive
technigues. Currently with medical imaging revo-
lutions, cancer ¢ an be detect at early stages and
treatment planning and assessment is possible.

One of the largest limitations to medical im-
aging in cancer diagnosis is that it depends on the
naked eye which cannot cover all areas in the im-
ages and may be not accurate. So , radiomics
which is a new area depending on extracting more
information from medical imaging through high
quantitative techniques have been invited for the
first time by Lambin et al. 2012 and reviewed the
previous works depending on similar ideas like
texture analysis [3]

Radiomics showed a promise way to en-
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hance medical diagnosis, However, studies found
that radiomics values are interchangeable through
many factors like voxel size [4, 5], reconstruction
algorithms [6, 7], tumor segmentation methods
[8], and gray -level discretization [9].

SUV discretization (i.e. the resampling of
image intensity values) is one important methodo-
logical aspect.

Discretization reduces the otherwise infinite
number of intensity values to a finite range and
reduces image noise effectively. The most discreti-
zation way is the use of a fixed number (e.g. 8, 16)
of distinct resampled values or' bins' to divide the
spectrum of the SUV image into equally spaced
intervals before measuring textural characteris-
tics. It leads to distinct images with different bin
sizes or pressure resolutions,' depending on the
SUV set. An alternative discretization approach is
to resample the picture SUVs in SUV units with a
set bin size e.g. 0.1, 0.5), maintaining a continu-
ous resolution of tumor intens ities across all pho-
to [10].

Effect of SUV discretization ton PET -
radiomics have been studied in cervical cancer [6],
nasopharyngeal carcinoma [8], and non -small cell
lung cancer (NSCLC) [9]. But according to our
knowledge, this is no work studied effect o f SUV
discretization on liver cancer which is the aim of
this current work.

Materials and methods.

Patients.

A retrospective study included 33 patients
with proven liver cancer in type hepatocellular
carcinoma HCC (29 males and 4 females) with a
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Fig. 1. PET scan before (a) and after ( b) segmentation.

Patient, male, 74 y.o. HCC.
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Fig. 2. The flow work of SUV parameters and radiomics features extraction.
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range between 39 -77 years. The study was ap- the patients injected according to their weight by
proved the institutional review board (IRB), and 0.1 mCi or 3.7 MBq for each Kg. A non -contrast
informed consent was waived. of Average tumors CT scan was acquired from th e base of the skull
maximum diameters = 7.85 cm. Part of this pa- to the upper thigh region and used for attenuation
tient data set was included in our previous study correction. Images size was 200x200 pixels and
[13]. the slice thickness was 1mm.

Imaging techniques . Image processing and analysis .

The study performed using a PET/CT scan- The study with performed using a PET/CT
ner model Siemens Biograph 128 _mCT. The pa- scanner model Siemens Biograph 128 mC T. The
tients were positioned in the PET/CT scanner ap- patients were placed in the PET / CT scanner for
proximately after injection of FDG intravenously, approximately 0.1 mCi or 3.7 MBq per kg after

|www.rejr.ru | REJR 2021; 11 8):132-137  DOI: 10.21569/222774152021-11-3-132-137 134


http://www.rejr.ru/











































































































































































































































