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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:
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POSTCOVID-19 NEUROIOGICAL SYNDROME: MRISPECTRUM

Abramova V. 12, Korostyshevskaya A. 1, Savelov A. 1, Shtark M. 3

1 - Intemational Tomography Center SB RAS, Novosibirsk, Russia
2 - Novosibirsk State University, Novosibirsk, Russia
3 - FGBNU "Federal Research Centre for Fundamental and Translational Medicine", Novosibirsk, Russia

nalysis and g eneralization of the first MRI experience for various neurological disorders af-
ter a new viral infection 8 COVID -19.
Materials and methods. A set of pathological influences of the virus, leads to micro - and
macrostructural disorders in the central nervous system (CNS) of an ischemic, hemorrhag-
ic, inflammatory and metabolic nature, which underlie MRI spectrum of Post -COVID Neurological
Syndrome (PCNS) is described.
Results. The paper presents the relationship between the pathogenic foundations of this syndr ome,
its clinical manifestations, structural, metabolic and functional changes in the central nervous sys-
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tem according to MRI data. A wide range of MRI imaging of the most common neurological conse-
guences of COVID -19 has been demonstrated.
Conclusion. The obtained data indicate that MRI with the wide spectrum of the modern qualitative
and quantitative methods for assessing the state of the brain in vivo is currently the most promising
tool for studying the neurological consequences of COVID -19.
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Fig. 1. Scheme.

Pathogenesis of nervous system injury caused by coronaviruses [7].
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Fig. 2. MRI, coronal (A) and axial (B) reformatted 3  -dimensional fluid -attenuated inversion recov-
ery (FLAIR)

Images showing cor tical hyperintensity in the right gyrus rectus (yellow arrowheads in A and B). In the inset
in A, a coronal 2 -dimensional FLAIR image shows subtle hyperintensity in the bilateral olfactory bulbs (white
arrowheads) [14].
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Fig. 3. MRI, axial reconstruction.

Diffuse microhemorrhages involving the corpus callosum in COVID -19 patients: A 0 after extracorporeal
membrane oxygenation, B 8 in case of anticoagulation overdose [15].

a2686a3hg |} Y7TRaMMRSoaba a63)cse¥gdgYBddO sabyR, Yt bRoaoaha 3
a¥sadoeyoyasdoa bRfroadaYRoob0owWs a793r93d) pRd ma yR368Hho2 €
hda e€3aYaerasos d¢gF o33daea&¥®RBDRBRJIOIOID: 209 &) diesodadRdi al
3 (58,9%) rhdo ofoR3) D038 hHf aRaWpeypaysoeyYuRB O30 3. 4) , >y Ry
bsasasaoat oR dgpFeshe 1¥vyasogauaddy boo Y e30eveadRyg YRdodR
doe 0933 diae (aev0da, 3 3ot |®xBEEBR, 1BbdxBpafae yoecoadszoyasdd:
abas ydjfroadog 3¥RdIdi 8o d@>0g3eger-a €3t Ydaoasot Y 3djy yRtg o3
h g eRaoafhg deRy )} dt coo 2 pa  ocbtYoaosdeaesh g a3 eayo as 90es
Rdea3a¥Y 303pR)enpIpRcTFasoha ddaes3asas bReoaasg af 3Reo09 a6
LS

d
)
¥
4
b
3
¥
E)
d
3ad3ayYaobdot oot (0300R33.} *R&)Pp,0t@009 (323. Pdp)y,a 3glo@Rm R3 ) ¥a 98

[www.rejr.ru | REJR 2021; 11 4):7-19  DOI: 10.21569/222274152021-11-4-7-19 10


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

¢ o3, 4 4R) ( Fi ¢

¢o3. 44¢) (Fi ¢ ¢o3. 4 4e) (Fig ¢o3. W4ad) (F

¢o3. @il .

ZReadayoyaadoa obsasasot radoytd. Fdgasa¥Rogaaa COVUDeodadRdi aaa
€a032Yaag3o0d)dtsahg o ydjradog a26eddpY¥Y rablopyg3aRagpasYRrexazdddd)o,
6aa3oYoha-YoRaFTdooahg obar(sPRD3meezaddo) o9 3 £a3dYRad) dt s oad,50,80aad
[15].

Fig. 4. MRI.

White matter denhancing lesions in COVID -19. A symmetrical multifocal periventricular and deep white matter lesions (ar-
rows), without diffusion restriction (B, arrows), that were hypointense on T1 -weighted images (C, arrows) and with peri-
vascular contrast (D, E, F, arrows) [15].
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Fig. 5. MRI.

Changes in the basal ganglia on MRI in three patients with severe acute respira tory syndrome, SARS -CoV-2 pneumonia: hy-
perintense signal on DWI in substantia nigra (A, arrows) with significant diffusion restriction (B, arrows), hyperintense sig nal
on axial FLAIR images (C, arrows); hyperintense signal on pre -contrast T1 -weighted image s in a pallidus (D, arrows), without
contrast enhancement on post -contrast T1 -weighted images (E, arrows); sharply hypointense signal in SWI images (F, ar-
rows); bilateral contrast enhancement within the globus pallidus on coronal postcontrast T1 -WI (G, arr ows) with hyperin-
tense signals on DWI (H, arrows) and a significantly reduced diffusion coefficient (I, arrows) [15].
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Fig. 6. MRI.

Posterior reversible encephalopatigpdrome in a patient with COVH29. FLAIR images (A and D, arrows) showed
increase in signal in the parietooccipital and superior frontal regions, no diffusion restriction (B and E). Control I
formed ten days later showed complete disappearartbe &dsions (C, H1L5].
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Fig. 7. MRI.

1) Bilateral basal ganglia and thalami exhibited FLAIR hyperintensity (A, arrows) with small subcortical white matter FLAIR
hyperintensiti es (B, arrow) visible in DWI (C, arrow), with normal ADC map (D). 2) Left mesiotemporal hyperintensity was
evident on axial FLAIR (E, arrow). 3) Bilateral temporal and insular hyperintensities were evident on sagittal FLAIR (F, G,

arrows). 4) Focal acute i schemic lesions in the right periventricular white matter (H, arrow). 5) Diffusion hyperintensities

were evident in left frontal and right parietal areas (L, arrows) and in left cerebellum (N, arrow), with decreased ADC (M,

arrow) and left middle cerebral artery occlusion (O, arrow). 6) Cortical (P, arrows) and deep (Q, arrows) microhemorrhages,
hematoma in left parietal lobe (Q, arrow), occipital and temporal lobes (R, arrows) on T2 * -weighted images with perile-
sional oedema on FLAIR (S) [16].
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Fig. 9. MR images (FLAIR) (upper row) and spectra (at TE = 30 ms (middle row) and TE = 288 ms
(lower row) of three patients with COVID  -19

A) patient with multifocal ne  crotizing leukoencephalopathy. B) Patient after recen t PEA cardiac arrest. C)
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Lac, Lactate; Glx, Glutamate + Glutamine [19].
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onsidering the importance of Reverse Transcription -Polymerase Chain Reaction (RT -PCR)

as a reference to detect COVID -19, computed tomography (CT) has some advantage to

help diagnosing this disease during COVID -19 pandemic.

Purpose. In this stu dy, we reviewed the diagnostic points in radiology for patients with
COVID -19.

Materials and methods. In this mini  -review, PubMed, Scopus, and Science direct were con-
sidered for search of English articles from 1 January 2020 to 10 August 2021. Keywords we re
COVID -19, coronavirus disease 2019, radiology, Computed tomography, CT scan, novel coronavirus,
ground -glass opacities, GGO, COVID -19 pneumonia, consolidation, Positron emission tomography
and PET, Crazy -paving.

Results. The use of RT -PCR and chest CT i s beneficial and reliable to diagnose COVID -19 pa-

tients with suspected signs and symptoms. Not only radiological finding using RT -PCR and CT can
help physician in the detection and diagnosis but also for monitoring of the COVID -19 stages.
COVID -19 pneumon ia shows more GGO, consolidation and crazy -paving especially in lower zones

through CT scan.

Discussion. Pregnant women with COVID -19 mostly develop bilateral pleural effusion and con-
solidation, so CT scans can play an important role for detecting cases o f pregnant women with
COVID -19 but totally, radiological findings in pregnant involved with COVID -19 is not different with
those of non -pregnant cases with COVID -19.
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ntroduction. tal role in the early diagnosis for CO  VID-19 with

In December 2019, a new disease caused lung involvement. In resource  -limited places with-

by coronavirus so -called COVID -19 was out easy accessibility to polymerase chain reaction

reported in China and announced as (PCR) kits, CT along with clinical signs and symp-

pandemic situation by the World Health toms are useful to discriminate COVID -19 pa-

Organization (WHO) On March 11, 2020. Patients tients but it is of great deal to know radiologica I
who dev eloped COVID -19 most commonly report- finding in COVID -19 patients to accurate diagno-
ed symptoms like cough, fever, fatigue, and head- sis [11]. This paper was done to review the diag-
ache [1]. We know that COVID  -19 is result in mul- nostic points in radiology for patients with COVID -
ti-organ failure in different age groups such as 19.

conjunctivitis, lung and renal failure, olfactory Materials and methods.

dysfunction, mental disor  ders, mucormycosis, etc. In this mini -review, PubMed, Scopus, and
[2-9]. The diagnosis tools are based on human an- Science direct were considered for sear ch of Eng-
tibody detection, viral gene and antigen detection, lish articles from 1 January 2020 to 10 August

and clinical finding in examination [10]. Use of 2021. All types of articles related to the subject of
computed tomography (CT) scan plays fundamen- this review in English and performed on human
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were selected. Keywords were COVID -19, corona-
virus disease 2019, radiology, Computed tomog-
raphy, CT scan, novel coronavirus, ground -glass
opacities, GGO, COVID -19 pneumonia, consolida-
tion, Positron emission tomography and PET, Cra-
zy-paving. All references imported to Endnote
software and removed duplicate articles.

OLOGY

nia, it should be said that its sensitivity is 90%
but its specificit y is between 25 and 33% [14].

Why CT scan is essential to detect
COVID -19.

Evidence shows 54% of COVID -19 cases
with false -negative RT -PCR which approves low
certainty [15], therefore chest CT is especially cru-

Table { 1 . Differences in radiological findings across COVID -19 pneumonia, non -
COVID viral pneumonia and bacterial pneumonia
CT finding Bacterial pneumonia Non-COVID viral pneumonia COVID-19 pneumonia
GGO + ++ +++
Crazypaving + ++ ++
Consolidation +++ ++ ++
Centrilobular nodulaopacities ++ ++ T11
Pleural effusion ++ + [
Lesion distribution
Lymphadenopathy ++ + [
Lower zone + ++ +++
Cavitation + T TT0
Rounded morphology + + +++
Peripheral + ++ +++

Role of ground -glass opacities and ra  di-
ology in COVID -19 infection

Some key points are necessary to use CT
for accurate diagnosis. SARS -CoV-2 infection in-
volves multifocal, multilobar, and peripherally
dominant ground -glass opacities (GGO) especially
in the posterior and basal segments and ha lo sign,
reversed halo sign, and crazy -paving pattern in CT
[12]. According to the report by radiological society
of North America expert consensus statement on
reporting chest CT findings, typical peripherally
located GGO, GGO with halo sign, GGO in peri -
bronchovascular locations, isolated consolidation
without air -bronchogram sign, GGO in subpleural
part of right lower lobe, bi  -basilar consolidations,
consolidations with an irregular border and sub -
pleural bands are observed in patients with posi-
tive PCR tests and respiratory symptoms [12]. It
should be mentioned that GGO is defined as hazy
increased lung opacity; consolidation is defined as
homogeneous increase in pulmonary parenchymal
with obscured margins of vessels and airway
walls; halo sign is the s ame GGO surrounding a
nodule or mass; Reversed Halo sign is defined as
focal round area of ground -glass density sur-
rounded by a rim of consolidation and crazy -
paving pattern is defined as thickening of inter-
lobular septa superimposed [13]. Generally,
COVID -19 pneumonia typically presents with bi-
lateral or subpleural areas of GGO with or without
consolidations [14]. Regarding specificity and sen-
sitivity of CT to discriminate COVID -19 pneumo-

[www.rejr.ru | REJR 2021; 11 4):20-24

cial to determine the COIVD -19 cases and s everity
of the disease as well as to predict the need to me-
chanical ventilation in the intensive care unit [12,

16]. The signs of COVID -19 is not limited to geog-
raphy in which in a study
chest CT results were the same and reported simi-
lar findings consisting of air bronchogram sign,
crazy paving pattern, reversed halo sign and sub-
segmental vascular enlargement inside or sur-
rounding the lesion [17]. The diagnosis of COVID -
19 pneumonia is challenging because it is the
great radiologic al mimicker [18]. We believe that
the reference diagnostic test for detecting COVID -
19 pneumonia is real -time reverse transcription -
polymerase chain reaction (RT -PCR) with a speci-
ficity of approximately 95% and the sensitivity of
60071% [19]. Due to low se nsitivity and need for
rapid diagnosis during this pandemic, CT scan

can be used. Additionally we encounter with sev-

eral cases with negative RT -PCR results, then giv-
en the high sensitivity of CT for diagnosis, CT
scan is fundamental tool to detect COVID -19 dur-
ing COVID -19 pandemic [15, 20, 21].

Frequent radiological findings in
COVID -19.

CT findings based on COVID -19 pneumo-
nia, bacterial pneumonia and non -COVID viral
pneumonia is summarized in Table 1 taken from a
study done by Duzgun et al [18] showing CO
19 pneumonia as great radiological mimicker.

Positron emission tomography (PET)

Also, Positron emission tomography [16] -

VID -
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CT may facilitate diagnosis and help selecting the
treatment in these patients. Jin et al in a review
study revealed that PET -related cases and re-
search over the COVID -19 pandemic time focus
on the abilty of PET in the management of
COVID -19 patients. PET used for the diagnosis of
COVID -19 respiratory syndrome in asymptomatic
left ventricular assist device (LVAD) recipients
[23]. Radi ological findings from 81 patients
showed that both CT and PET remain sensitive to
find COVID -19 involving lung in asymptomatic
cases or in patients with less symptoms [19, 24,
25].

Radiology room for medical imaging

It is of great importance that after e ach pa-
tient imaging to prevent cross -contamination, all
equipment be disinfected using an appropriate
disinfectant as well as it is helpful to protect radi-
ology department staff from COVID -19. It is
strongly suggested to employ one week work and
two weeks off shifts of fixed teams. Ventilation in
radiology room can help to protect staff and pa-
tients from cross -contamination [26]. Additional-
ly, an isolated imaging room can be dedicated for
suspected or confirmed COVID -19 cases for fur-
ther consideration [27]

Radiology in pregnant women with
COVID -19.

Pregnant women with COVID -19 can de-
velop bilateral pleural effusion, GGO and consoli-
dation, so CT scans can play an important role for
detecting cases of pregnant women with COVID -
19 [28]. In a study by Gong et al, 100% of the
pregnant women with COVID -19 showed lower
lobe involvement while upper and middle lobes
involved in 70%, 90% of the patients, respectively
and 80% of the patients showed bilateral lung in-
volvement. GGO was observed in 100% of the
pregnan t patients with COVID -19. Also, lymphad-
enopathy was not reported in this study [28]. In
pregnant women suspected or confirmed COIVD -
19, CT scan can be used for detecting COVID -19
because according to the American Radiological
Association the fetal radiatio n dose in pregnant
women in single CT scan is 0.0005 to 0.01 mGy
[29]. The family of SARS -Cov (SARS) and SARS -
Cov-2 (COVID -19) is the same, therefore when the
mortality rate of SARS in general people was 10%,
it was 25% in the pregnant women as well as it
was 37% for Middle East respiratory syndrome
coronavirus (MERS -CoV) [30] showing that
COVID-19 can be lethal for pregnant women as
well. In a case report study, Vasilev et al used
magnetic resonance imaging (MRI) to detect COIV -
1 in a pregnant woman and ¢ hest MRI showed

[www.rejr.ru | REJR 2021; 11 4):20-24
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bilateral lesions in basal segments [31]. Totally,
radiological findings in pregnant with COVID -19is
similar to those of non -pregnant cases with
COVID -19 [32]. Regarding most common CT scan
findings in pregnant women with COVID -19, a
study by Oshay et al 427 pregnhant patients re-
vealed a higher prevalence of consolidation and
pleural effusion on compared to the general adult
population as well as vertical transmission of
COVID -19 infection in pregnant women is not ap-
proved yet [33].

Further key points

It is feasible to find up to 50% of COVID -19
patients with normal CT scans by 2 days after on-
set of flu -like symptoms due to COVID -19. Due to
low sensitivity of RT -PCR, COVID -19 patients may
show negative RT -PCR results but with lung ab-
normalities on chest CT in a such way that mostly
are presented as peripheral focal or multifocal
GGO affecting both lungs in at least 50% of the
patients. In severe COIVD -19 patients, consolida-
tion and crazy paving is the dominant CT findings
[34]. Importa nt key is to avoid children and preg-
nant women to exposure radiation as much as
possible [35]. Totally, paying attention to clinical
symptoms beside of imaging findings is of great
importance in patients with COVID -19 [36 -38].

Conclusion

Finally, the use of chest CT accompanied
by Reverse Transcription -Polymerase Chain Reac-
tion (RT -PCR) is beneficial and reliable to diagnose
COVID-19 patients with clinical suspicion. Not
only radiological finding using RT ~ -PCR and CT can
help physician in the detection and diagnosis but
also for monitoring of the COVID -19 stages.
COVID -19 pneumonia shows more GGO, consoli-
dation and crazy -paving especially in lower zones
through CT scan. Pregnant women with COVID -19
mostly develop bilateral pleural effusion and con-
solidation , so CT scans can play an important role
for detecting cases of pregnant women with
COVID-19 but totally, radiological findings in
pregnant with COVID -19 is similar to those of
non -pregnant cases with COVID -19.
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RADIOLOGICAL SEMIOTCS OF THE CRYPTOGERISTROKE
Popova L.E. 1, Kokov L.S12, Kudryashova N.E. 1, Sharifullin F.A.12

1 - N. V. Skiifosovsky R esearch Institute for Emergency Medicine of Moscow.
2 - .M. Sechenov First Moscow State Medical University (Sechenov University). Moscow, Russia.

aterial and methods. A retrospective analysis of the computed tomography (CT), and
magnetic resonance imag ing (MRI) and single -photon emission computed tomography
(SPECT) of 50 patients. According to the results of comprehensive clinical and instru-
mental assessments with the help of the TOAST classification, all patients were diag-
nosed with cryptogenic stroke. There were 27 men (54%) and 23 women (4
years.
Results. In the majority of 40 (80%) patients, the stroke was unilateral, and the right hemi-
sphere was more often affected -31 (62%) cases. In 15 (30%) patients there was damage to the basal
nuclei, in 10 (20%) patients infarction affected the cerebral cortex and underlying white matter,
mainly in the SMA basin & 22 (44%), in 12 (24%) patients in the pool of perforating arteries of the M2
segment of the SMA (lenticulostriar branches), i n the pool of terminal branches of the SMA - in 10
(20%) patients. CT of the brain showed no data for intracranial hemorrhage in all patients. During
CT-AG and MRI -AG, the absence of steno -occlusive atherosclerotic lesions of the brachiocephalic and
intrac ranial arteries was noted. During SPECT, the difference in rCBF values between the affected
and unaffected brain segments (in vascular basins close to blood supply and drainage) ranged from
10 % to 17 % (with rCBF of unaffected segments of 41 -42 ml/min per 100 g, rCBF of affected seg-
ments of 30 -34 ml/min per 100 g). Based on the analysis done previously by other methods of exam-
ination, it was noted that the territorial coincidence of the hearth "excess" perfusion in SPECT with a
plot of hyperperfusion in CT and plot athenaro edema according DWI MRI, allowing to judge about
the "excessive" perfusion against the background of more extensive areas of hypoperfusion the is-
chemic brain.
Conclusion. Patients with cryptogenic stroke had right -sided damage to the b asal nuclei and
cerebral cortex, mainly in the middle cerebral artery basin. In the presence of an acute cerebral cir-
culation disorder clinic, the absence of changes in CT indicates the presence of an ischemic stroke.
MRI with DWI and brain SPECT are highl y sensitive in detecting ischemia in the first hours of the
disease. Brain SPECT is one of the most demonstrative methods for determining the localization and
volume of impaired brain perfusion in patients with ischemic brain damage.

Keywords: magnetic esonance imaging, computed tomography, stppleton emission comput-
ed tomography, acute cerebrovascular accident, ischemic stroke of unknown etiology
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Fig. 2. MRI of the brain. Hyperintensive focus in the subcortical nuclei of the right hemisphere of the b rain
in a patient with a cryptogenic stroke.

a 0 axial plane, Flair sequence.
b 0 DWI sequence.

¢ 0 sagittal plane, Flair sequence.
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CLINICAL AND ECHOGRAPHIC FEATURES OF PEENTS WITH VARIOUS
MORPHOLOGICAL TYPES OF UVEAL MRANOMA

Amiryan A.G. 1, Saakyan S.V.12, Zakharova G.P. 1, Tsygankov A.lu. 12

1 - Helmholtz National Medical Research Center of Eye Diseases.
2 - Moscow State Medical Stomatological University. Moscow, Russia.

urpose. To analyze the clinical features, echostructure and hemodynamic characteristics in
patients with different cell types of uveal melanoma (UM).

Material and methods. This work is based on the examination results of 170 patients with

uveal melanoma who underwent enucleation , mean age was 52.9N12.5 ye:
sisted of 78 patients with spindle cell (SC) UM, Group Il - 55 patients with mixed cell (MC) UM and
Group Il - 37 patients with epithelioid cell (EC) UM. All patients underwent a comprehensive ultra-

sound investi gation. Molecular genetic study was carried out in 30 patients.
Results. Dome-shaped UM was noted more frequently in patients with SC type of tumor, and
mushroom -shaped and irregular - in EC and MC cell type UM (p=0.004). The lowest densitometric

parameter s were determined for the SC type of tumor, and for the EC type - the highest densitomet-
ric parameters. With MC and EC types of tumors the hypervascular type was more often determined
(55.5% and 67.6%, respectively), and with SC the hypovascular type (51.3 %) (p = 0.032). Higher

blood velocity characteristics (Ved, TAMX) were shown in MC and EC UM compared to SC. Patients
with monosomy of chromosome 3 showed the highest densitometrictumor characteristics (p=0.034
for Al) and higher linear Doppler blood flow characteristics in tumor vessels (Vps and TAMX,
p=0.041).

Conclusion. The identified clinical and echographic differences in different morphological vari-
ants of uveal melanoma can be used for preoperative stratification of patients and are an alternative
non -invasive prognostic criterion for the vital prognosis of patients of this profile.

Keywords: uveal melanoma, echography, cell type, molecular genetic study
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DETECTION OF THE KIMERLE ANOMALY BY RAMOLOGICAL METHODS

Yanova E.U., Mardieva G.M.

Samarkand State Medical Institute. Samarkand, Republic of Uzbekis tan.

he article represents information about the Kimmerle anomaly, is it an anomaly or is it a
kind of defense mechanism? Bone as well as arterial abnormalities or a combination of both
can reduce cerebral blood flow leading to early disability.
Pupos ee To assess the frequency of occurrenc
logical research methods.
Materials and methods. A CT scan of the upper segment of vertebra column was perform

in 230 patients aged from 21 to 85 years. Kimmerle's anomaly wa s identified in 41 patients. The av-

e

ed

and

erage age in the male section was 46.9 years, in the female section 0 52.8 years. These patients un-

derwent ultrasound duplex scanning of the V3 section and ultrasound transcranial Doppler ultra-
sound and magnetic resonance  angiography of the vessels of the craniovertebral zone.

Results. The frequency of the anomaly was 17.8%. In patients with confirmed Kimmerle's

anomaly CT of the brain in most cases revealed signs of vascular encephalopathy, cerebellar atrophy

and single cysts in various variations as well as degenerative -dystrophic changes in the cervical
spine. In most cases Kimmerle anomaly was bilateral. With a one -sided arrangement the atlas bone
jumper was more often found on the left. Ponticulus posticus located on the right in a quarter of cas-

es was open. The calcification of the posterior atlanto -occipital membrane of the atlas above the left

arch was overwhelmingly closed. In young patients with unilateral open Kimmerle's anomaly hemo-
dynamically significant chang  es in blood flow velocity were not observed, in the remaining group
there was a decrease in blood flow in the vertebral artery within the lower limit of normal. All pa-

S,

tients with a closed form of Kimmerle's anomaly showed a decrease in blood flow on this side. Closed

bone ring C1 on both sides led to a slowdown in blood flow through the basilar artery. According to
the results of the study in more than half of the cases changes in the structure of the cerebral arteri-
al circle represented by aplasia of one or both of the posterior communicating arteries were noted.

A

hypoplastic vertebral artery, according to magnetic resonance angiography at the V3 -V4 level, was

more often noted on the side where a closed form of Kimmerle's anomaly was detected.

Conclusion . A spondylogenic factor in the form of a vaulted opening can be the cause of the

development of disorders of the craniovertebral circulation.

Keywords: computed tomography, vertebrobasilar system, Kimmerle's anomaly, ponticulus
posticus, atlas, transcra  nial Doppler sonography.
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Fig. 1. Scheme.

On the left there is the usual first cervical vertebra with the vertebral artery enveloping it. On the right above
the artery, an arrow indicates an arch o Kimmerle's anomaly [29]. PA 6 vertebral artery, C1 & first cervical
vertebra, C2 & second cervical vertebra.
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Fig. 2. CT, 3D reconstruction.

Patient Sh., 39 years old. Craniovertebral articulation: a 0 posterior complete  Kimmerle ring on the left, b o
incomplete ring on the right.
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OPTICAL COHERENCE TMOGRAPHY AFTER THBMIPLANTATION OF
RUSSIANMADE CORONARY STENTS

Kondrashin S.A.1, Rustomyan A.V. 1, Fomin V.V.1, Arushanyan A.R. 2, Koblikov V.V. 1,
Arakelyan G.A. 1.

1 - .M. Sechenov First Moscow State Medical University (Sechenov University).
28ZA0 ol mplantadé. Moscow, Russia.

0 assess the condition of d omestic coronary stents with antiproliferative coating at different

times after their implantation into the coronary arteries.

Materials and methods. Six patients (men & 4,women 62) aged from 46 to 72

41vyears)45-35 mont hs ( 2 2ntB) after stentitnplamtion in the coronary arteries
optical coherence tomography (OCT) was performed. The state of 15 drug -eluting stents was analyzed
0 seven "Calypso" ("Angioline", RF), four "Resolute Integrity" ("Stentex" (RF) and 4 "Biomime" ("Meril
Li fe Sciences", Il ndi a) and one bare metal stent 0Sinus
cross -sectional area of the stented segment, the presence of smooth muscle proliferation, endotheli-
alization of the stent and the degree of healing of the ar tery wall after stent implantation, stent lu-
men loss, stent deformation or malapposition were assessed.

Results. Resolute Integrity stents in 3 out of 4 cases had multiple sections of non -
endothelialized strata from 3 to 5 mm in length; therefore, patients with these stents were prolonged
with dual antiplatelet therapy. Calypso stents in 6 out of 7 cases completely endothelized, like all Bi-
omime stents. The thickness of the neointima averaged 0.12 mm for the Resolute Integrity stents and
0.20 mm for the Cal ypso stents. Expansion of all stents was optimal without malapposition, and lu-
men loss ranged from 2.7% to 34.2% regardless of manufacturer.
Conclusion.  According to optical coherent tomography, stents of domestic production ("Calyp-

so" and "Resolute Integr ity") do not statistically significantly differ in the degree of endothelization at
different times after implantation, are clinically effective and safe when used in patients with coro-
nary artery disease.

Keywords: optical coherence tomography, drug  -eluting stent, stent Calypso, endothelialization,
dual antiplatelet therapy.
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Fig. 2. OCT study and arteriography of the left coronary artery.

Patient P., 59 years, 22 months after implantation of the Calypso stent in the distal segment of circumflex
artery. A 0 OCT. Revealed loss of lumen in the stent up to 34%. B 0 arteriography: the zone of the transverse
section of the OCT in the stent (yellow arrows).
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MRI-PATTERN CHANGESN PELVIC MUSCLE ANODLOWER EXTREMITIBES PATIENTS WITH
LIMB-GIRDLE MUSCULA®YSTROPHY R1/2A

Tsargush V.A1, Bardakov S.N. 1, Bagnenko S.S.1, Zheleznyak I.S.1, Umakhanova Z.R. 2,
Emelyantsev A.A. 1, Shtencel R.E.3, Deev R.V.45, Isaev A.A. 5

1 odilitary Medical Academy. Saint Petersburg, Russia.
2 0d@agestan State Medical University, of the Ministry of Health of Russia. Makhachkala, Russia.
3 8 Aimazov National Medical Research Centre. Saint Petersburg, Russia.
4 8 North -Westemn State Medical University named after I.I. Mechnikov. Saint -Petersburg, Russia.
5 & Institute of Human Stem Cells (HSCI). Moscow, Russia.

urpose. To determine the MRI patterns of fatty muscle infiltration of the pelvic girdle and
lower limbs in patients with limb -girdle muscular dystrophy type R1.
Materials and methods. 34 people were examined, including 14 patients with clinical man-
ifestations of limb  -girdle muscular dystrophy type R1 (LGMDRZ1). The control group consist-
ed of 2 0 healthy volunteers. Clinical and genealogical analysis, neurological examination and labora-
tory -instrumental diagnostic methods were conducted. Molecular genetic studies of DNA samples
were performed by full -exomic sequencing (NGS) on the llluminaHiSeq 2 000 platform, followed by
confirmation of the results by Sanger sequencing. The MRI exams were performed with a high -field
(1.5 T) tomograph (PHILIPS INGENIA) and a surface coil. The degree of muscle fatty infiltration was
determined quantitatively based o n a comparison of the relative signal intensity indicator D (D = T1
muscle / T1 subcutaneous fat layer) and semi -quantitatively by the E. Mercuri scale (2008).
Results. A significant predominance of the D and T1 values were present in patients with
LGMDR1 in the posterior and medial groups of the thigh muscles, in the medial head of the calf and
soleus muscle of the legs. In a semi  -quantitative analysis using a gradation of fatty infiltration, an
MR pattern was revealed. It is similar to the results obtain ed using the relative characteristics of D,
T1. The characteristics of the oOearl yé-|li begpMRalpatteélr
formulated.
Discussion. Formation of "early”, "typical" and "late" MRI patterns of calpainopathy allows
char acterizing the staged modification of the distribution of fatty substitution of muscles during the
progression of LGMDR1. The quantitative method (D, T1) cannot be effectively applied to assess dy-
namic changes in muscles in the early and late stages of LGM DR1 due to the absence of significant
discrimination of stages 0 01d2a according to E. Mercuri and correlation with changes in the later
stages of the disease.
Conclusion. A semi-quantitative analysis of the MR characteristics of fatty infiltration and
tro phic muscle changes during calpainopathies allowed us to identify a typical averaged pattern of
predominant involvement of posterior and medial groups of thigh muscles, caput mediale m. gas-
trocnemii and solei with minimal manifestations of edema in the una ffected muscles.

Keywords: LGMDR1/ 2A, calpainopathy, MRI pattern, muscular dystrophy, CAPN3.
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Fig. 1. Diagrams.
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Fig. 5 R. "Typical" MRI pattern of musc
in LGMD-RL, 7*1

Patient M., 37 years old with disease duration of 24
years. Fatty infiltration in the m. gluteus maximus,

m. obturatorius externus and m. obturatorius inter-
nus 0 3, 4 stage (marked with arrows). The predomi-
nant lesion of the p osterior and medial groups of the
thigh muscles (m. semimembranosus, m. semitendi-
nosus m. biceps femoris cap. longum, mm. adduc-
tores) 0 3-4 stage (marked with arrows). The predomi-
nant lesion of the posterior and medial groups of the
leg muscles (m. gastroc nemii cap. mediale et laterale,
m. soleus, m. peroneus longus) 0 3 stage (marked with

le damage

arrows).
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Figu5b. oTypical 6 MRI patt

sions in LGMDR1, STIR.

Patients M., 37 -year-old with a disease duration of
24 years. Slight edema of the anterior muscles of
the thighs. Moderate edematous changes in the
anterior and lateral muscle groups of the legs and
caput laterale m. gastrocnemii on the left (indicat-

ed by arrows).
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Fig. 6 R. The final stage of dystrophic changes
(ol ated MRI -Wattern), T1

Patient C. with calpainopathy, 28 years old, with a
duration of the disease in amount of 14 years. Fatty
infiltration of all muscles of the pelvis 4 stage. Fatty

hip muscle infiltration 0 4 stage (few muscle fibers in
m. gracilis, m. sartorius and m. quadric eps femoris)
(marked with arrows). Fatty infiltration of the muscles

of the legs 0 304 stage, m. popliteus and m. tibialis
posterior, m. flexor hallucis longus and m. flexor digi-
torum long are relatively preserved (marked with ar-
rows).
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Fig. 6 b.
es (¢l ateé

The final stage of d ystrophic chang-
MRI pattern)

Patient C. 28 years old, with disease duration of
14 years. Minor edematous changes in the anteri-
or thigh muscle group (marked with arrows).
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Fig7R. 0Col | dgermed
tern with LGMDR1, T1-WI.

Patient M. with disease duration of 13 years. The dif-
fuse nature of the defeat of the gluteal muscles; pe-
ripheral lesion m. vastus lateralis (marked with black
arrows); centrifugal lesion m. rectus femoris (marked
with red arrows); centrifugal lesion m. peroneus lon-
gus and m. tib ialis anterior (marked with red arrows).
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pattern in LGMDR1, STIR.

Patient M., 29 y.o., with disease duration of 13
years. Edematous changes correspond to areas of
preserved muscle tissue in the anterior thigh mus-
cle groups (marked with ar  rows).
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The formed MR -pattern of the distribution of fatty infiltration in the muscles of the thighs and lower legs is
stable and persists until  the late stages of the disease.
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Fig. 8. Scheme of the averaged MRI pattern of the distribution of varying stages of the fatty muscle
infiltration in calpainopathies.
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RADIOLOGICAL CHARACTERISTICS OF DYSPLASS AND ABNORMALITIESOF THE
DEVELOPMENT OF LUMB8ACRAL LOCALIZATIONIN CHILDREN WITH
SPONDYLOLISTHESIS OHE LOWER LUMBAR YHEBRAE

Skryabin E.G.1, Yakovlev E.O. 2, Galeeva O.V. 2

1 - Tyumen State Medical University.
2 - State budgetary institution of the Tyumen region "Regional Clinical Hospital No. 2". Tyumen, Russia.

he problem of timely diagnosis and treatment of dysplasia and developmental abnorm alities
of the lumbar spine and sacrum in children suffering from spondylolysis spondylolisthesis
of the lower lumbar vertebrae remains relevant.
Purpose. To establish the frequency and nature of individual nosological forms of vertebro-
genic dysplasias an d developmental abnormalities in children with spondylolisis spondylolisthesis of
the lower lumbar vertebrae, based on the results of radiological diagnostics of the lumbar spine and
sacrum.
Material and methods. A survey of 109 children and adolescents ag ed 3 to 18 years with an
established diagnosis of spondylolysis spondylolisthesis of the lower lumbar vertebrae. Among the
boys examined there were 68 (62.38%) people, girls 8 41 (37.62%) children. The scope of radiological
diagnostics consisted of a surve vy radiography, computed tomography, and magnetic resonance imag-
ing.
Results. Dysplasia and developmental abnormalities of the lumbar spine and sacrum were
diagnosed in 69 (63.3%) of 109 children with spondylolysis spondylolisthesis of LIV and LV verte-
brae. The structure of the diagnosed pathology was dominated by the forms of dysplastic spina bifida
posterior LV, Sl vertebrae 0 34.45% of cases.
Discussion. It has been established that with the aggravation of the severity of spondylolis-
thesis, the total nu mber of diagnosed dysplasias and anomalies in children increases. So, with the
first degree of severity of spondylolisthesis, the total number of diagnosed pathologies is, on average,
0.58 cases in one patient, with the second degree 0 2.14 cases, with the third degree 0 3.25 cases,
with the fourth degree of disease severity 0 4,0 nosological forms of pathology.
Conclusion. Dysplasia and developmental abnormalities of the lumbar ridge of the spine and
sacrum are a high risk factor for the formation and sev erity of spondylolysis spondylolisthesis of the
lower lumbar vertebrae in children.

Keywords: children, dysplasia, developmental abnormalities, lumbar spine and sacrum, spon-
dylolysis spondylolisthesis.
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Fig. 1. CT, 3D model, lumbosacral spine. Fig. 2. CT, lumbar spine, sagittal view.
Patient S., 16 years old. Spina bifida posterior LV, Sl Patient L., 17 years old. Trapezoidal shape of the LV
vertebrae. vertebrae.

ORpoa 2695060681, I ygoa | sdmBBReRI yog 3cooevodadozresabas
codsa yR3ea8) Y3ze3ayRaosa3zgd3zBRoapeRdooaBY¥adadaY (3023. 4).

ceobo9R 33 38RYafhg &e63a3a8daY | cokeonas dafiRdadosoyaszdo baRy
bRGo2o2 |} €eRGoO0968aY 3 3cooevzd&ROGomc wboRmwaecsRd-06 3 RDHYO2BOHt
Yoete Y 3Yoas oRjyoees 3Rrovpa®Ohy. eadRBhHs3towodoszi 6 3dg y RO
> 3a2RFBO, 0% ddosoyas3zdog 9 RfRBIGy®wdegy &= 0do codooya oadbR:
[7]. GaYoyo dRshRdaR us sacralis 2
1} Roea9Rdots yoa3dR ¢ obYomcgalisviotakse 88 3¢ 8, 27 %) +adi afg ( 3
dis+r RdobRGco1 S cabYaodR [ 69aadmwiRylo.od.6obwer 3aseR [ 3] o
YRoaR J dRbRaoaRt eRgadeyodt | 31 BaoRY®B DHD7Ex® ®Keew®m,R ¢ Raaday 20

[www.rejr.ru | REJR 2021; 11 4):7583  DOI: 10.21569/22274152021-11-4-75-83 78


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

¢ 2 3 .Fig33) (

=

¢ o 3 (Fig44)

¢9o 3. x. 7,

d3asgecaYhe acead

ZRcoasaedR ] ., 17
ahg &e63a3cdeY
LV-SI. Hiatus sacralis to talis.

daa.

Fig. 3. CT, 3D model, lumbosacral spine.

Patient L., 17 years old. Anomaly of tropism of articu-
lar processes LV -SlI. Hiatus sacralis totalis.
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Fig. 4. CT, 3D model, lumbosacral spine.

Patient V., 15 years old. Lumbalization of the Sl ver-
tebrae. Spina bifida posterior supernumerary verte-
bra. Hiatus sacralis
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Fig. 5. CT, 3D model, sacrum.

Patient B., 16 years old. Hiatus sacralis totalis.
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Fig. 6. CT, 3D-reconstruction of the lumbar spine
and sacrum.

Patient M., 15 years old. Bilateral sacralizatio
LV vertebrae.
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FEATURES OF THE ARPEGATION OF DIAGNOSTIC IMAGING METHODS IN EVALUATING
THE RESULTS OF TREENT OF BONE METASTZES

Sergeev N. |, Kotlyarov P. M., Teplyakov V.V., Solodkiy V. A.

Russian Scientific Center of Roentgenoradiology. Moscow, Russia.

he article presents a comparative analysis of imaging methods in evaluating the results of

treatment of bone metastases.

Purpose. The formation of a diagnostic protocol for evaluating the special treatment of bone

metastases, taking into accou nt the peculiarities of imaging, depending on the type of
treatment used.

Material and methods. The data of X -ray, multispiral and magnetic resonance imaging of 90
patients with bone metastases were analyzed, including with the threat/pathological fracture s of the
long bones and vertebrae that underwent drug therapy, systemic or remote radiation therapy, vari-
ous types of oncopedic benefits.

Results. Based on the analysis and static data processing, the advantages and disadvantages
of the studied methods are  determined for various types of special treatment. In addition, the study
showed that, depending on the somatic status of the patient, the nature of the metastatic lesion, the
information content of the diagnostic methods can differ significantly. In this regard, we consider it
necessary to separate the amount of diagnostic methods performed, which eliminates duplicate stud-
ies and reduces the time before treatment begins.

Conclusion. A systematic approach is proposed in the use of diagnostic methods using a
three -level examination protocol depending on the current clinical tasks.

Keywords: oncology, bone metastases, radiation diagnostics, MRI, CT, special treatment
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Fig. 1. Periprosthetic fracture of breast cancer metastasis in patients after bilateral hip replacement
for cox arthrosis.

A 0 On a radiograph in direct projection, a fracture is determined with a shift in the middle third of the diaphy-
sis of the left femur. B & The roentgenogram of the morphological preparation. C o Photo of the morphological
preparation. D 8 The roentgenogram; the result of re  -endoprosthetics of the hip joint
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Fig. 2. MSCT, sagittal view .

A 6 Multiple metastatic lesions of the spine. Destructio n cavities in the vertebral bodies of the thoracic and
lumbar regions with the threat of a pathological L1 fracture are determined. B 0 Condition after vertebroplasty.
Filling with "bone cement" of the lytic focus in the anterior L1, the degree of filling of more than 90%. An addi-

tional substrate is determined on the back surface of L2.
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Fig. 3. Metastasis of colorectal cancer to the sacrum

A 0 MRI, pelvis; a large solid component with destruction pelvic bones is determined. B 0 Graph; early inten-
sive arterial accumulation during DCE. C 0 Decrease in the diffusion coefficient to values of 1.1 x 10 -3.

. e

¢os. Fg R4(R) ¢ o35 (Fig. 4b)
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Fig. 4. Metastasis of colorectal cancer, the same patient after 3 weeks of the end of the distance ra-
diation therap .

A 0 MR, the dimensions of the solid component remain unchanged. B 0 Graph; there is a change in the nature

of contrast with the disappearance of the arterial peak and a delay in the delivery of contrast to the focus. Co
increase in the diffusion ¢  oefficientto 1.9 x 10 -3 due to a decrease in cellular masses in the structure of me-
tastasis.
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STIR sequence in MRI is due to total reactive bone marrow edema that obscures the degree of metastatic infil-
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NONINVASIVE MORPHOLGOGICAL DIAGNOSTICS OFLOCALIZED RENAL PARNCHYMAL
NEOPLASMS (PILOT STY)

Sirota E.S1, Gorduladze D.N. 1, Rapoport L.M. 1, Gridin V.N. 2,
Tsarichenko D.G. 1, Kuznetsov |.A. 2, Bochkarev P.V. 2, Alyaev Y.G. 1

1 - Institute of Urology and Reproductive Health, .M. Sechenov First Moscow State Medical University. Moscow, Russia.
2 - Design Information Technologies Center Russian Academy of Sciences. Odintsovo, Russia.

urpose. To evaluate utility of 3D model texture analysis of the pathological process for mor-
phological diagnostics of localized renal parenchymal neoplasms.
Material and methods. Retrospective research was performed, including 50 patients with
executed laparoscopic renal resections. All cases were divided into 5 similar groups. 3
groups were consisted of patients with malignant tumors: clear cell renal cell carcinoma (RCC) G1,
papillary RCC type 1 G1 and chromophobe RCC. 2 groups included patients with benign neoplasms:
angiomyolipoma and oncocytoma. All patients underwent 3D virtual surgery planning using the 3D
modeling program "Amira". 3D models of tumors were undergone to textural analysis. For assess-
ment of tumor histograms were used 4 features of 1 st order statistics: mean of gray level intensity,
standard deviation of gray level intensity, skewness and kurtosis. 6 textural characteristics of 2nd
order statistics: autocorrelation, entropy, uniformity, energy, contrast and sum of squares.
Machine lea rning algorithms were used to determine morphological types of neoplasms and calculate
classification accuracy. The best result was demonstrated by the "Logistic Regression" algorithm,
which used first - and second -order statistics as input parameters.
Resu Its. Group of angiomyolipoma had 80% accuracy using autocorrelation and contrast pa-
rameters. Group of oncocytoma had 70% accuracy using entropy and kurtosis parameters or entropy
and contrast parameters. Group of papillary RCC had 70% accuracy using autoco rrelation and sum
of squares parameters. Group of clear cell RCC had 50% accuracy using mean of gray level intensity
or standard deviation parameter. Chromophobe RCC had 70% accuracy using autocorrelation, con-
trast, entropy and energy parameters.
Conclusio n. The use of textural analysis of 3D models of kidney formations made it possible to
morphologically verify malignant tumors of the kidney parenchyma with an accuracy of 50%; 70%;
80% (light cell RCC; chromophobic RCC; papillary RCC) and benign neoplasms with an accuracy of
70%; 80% (oncocytoma, angiomyolipoma).
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Fig. 1. Patient L, 46 year. MSCT with contrast, parenchymal phase, axial view
R - tumor of the right kidney, manually defined irregular ROI (red line);

b - 3D modeling, front view, right kidney tumor (red line);

3 - dedicated 3D model of tumor.
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1st order statistics for examined groups.
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yas>eYasoahg saaYeor 3RbaYRo06.

Fig. 4. An example of the "Decision Tree" algorithm for determination of malignant and benign neo-
plasms.
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COMPUTED TOMOGRAPHYN PREDICTION OF HYBRVASCULAR PANCREATI
NEUROENDOCRINE TUMORGRADE: TEXTURE ANA' SIS AND CONITRAST
ENHANCEMENT FEATURES

Gruzdev I.S., Tikhonova V.S., Zamyatina K.A., Kaldarov A.R.,
Kondrat'ev E.V., Karmazanovsky G.G.

A. Vishnevsky National Medical Research Center of Surgery. Moscow, Russia.

urpose. To improve the efficiency of CT in the pr eoperative diagnosis of grade 1 and grade

2/3 hypervascular pancreatic neuroendocrine tumors (PNETS) using a combination of tex-

ture features and contrast enhancement features.

Materials and methods. 81 patients with 82 morphologically proven pancreatic NET s and
preoperative contrast enhanced CT were retrospectively enrolled. Patients are divided into Grade 1
and Grade 2/3 groups. For each group, the ratio of the densities of NET and unchanged pancreatic
tissue, the relative tumor enhancement ratio of NET (R TE) in the arterial and venous phases of the
study, 52 texture features for each phase of the CT -study were calculated and compared between the
groups. The selection of predictors in the binary logistic model was performed in 3 stages: 1) selec-
tion of pred ictors using one -factor logistic models and C -index (AUC), under the conditions of padj
<0.05 and AUC> 0.5; 2) selection using the Akaike information criterion (AIC); 3) selection of predic-
tors using regularization (LASSO  -regression after standardization o f variables). The selected predic-
tors were included in a binary logistic regression model without interactions.

Results. There were significant differences in 18, 28, 35, 16 texture features out of 52 for the
native, arterial, venous, and delayed phases, r espectively (p <0.05). After selection, the RTE and
GLZLM_ZLNU features in the arterial and SHAPE_Compacity in the venous phases of the study were
included in the final diagnostic model, which showed an accuracy of 84% in the prediction of grade
2/3 NETSs.

Conclusion. We have developed a diagnostic model that includes texture and contrast en-
hancement features which increases the accuracy of CT in predicting the grade of hypervascular
pancreatic NETS.

Keywords: computed tomography, texture analysis, contras t enhancement, neuroendocrine
tumors, pancreas.
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Fig. 1. Contrast enhanced CT.
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Fig. 2. Nomogram for assessing the probability of grade 2/3.

To assess the value of the logistic function (a linear combination of predictors) and the probab ility of an out-
come, it is necessary to determine the corresponding score for each predictor, then sum the scores for all
predictors. Using the corresponding score and the diagram (Fig. 3), the probability of presence a grade 2/3

PNET is calculated.
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ASSESSMENT OF THERHECTIVENESS OF ULTBAUND MARKERS OF FEL
CHROMOSOMAL ABNORMALITIES IN IN THE SEQID AND THIRD TRIMEERS

Abuseva A.V. 1, Shavaliev R.F.1, Tukhbatullin M.G. 2

1 - Republic Clinical Hospital of the Min istry of Health of the Republic of Tatarstan.
2 - Kazan State Medical Academy. Kazan, Russia.

urpose. The evaluation of the effectiveness of ultrasound markers in the diagnosis of fetal

chromosomal abnormalities, based on the results of combined prenata | screening in the

Republic of Tatarstan in 2012  -2019.

Materials and methods. The study includes a retrospective analysis of pregnant women
who underwent the combined prenatal screening at 11 -14 weeks of pregnancy for the period of 2012
2019 in the Repub lic of Tatarstan. According to the result of screening, pregnant women were divid-
ed in groups of high (>1:100), medium (1:100 -1:1000) and low (<1:1000) risk. In the second and
third trimesters, when ultrasound markers of abnormalities were detected, a gene tic consultation
was carried out in order to determine the need for an invasive diagnostic method. Results. During
this period, 283835 pregnant women were examined, and 1143 fetuses with chromosomal abnormal-
ities were revealed. Do wn Ois 624 fetnsdsr(51,806). Mrarsthe dnedium @nde d
low risk group, 69 fetuses with chromosomal abnormalities were detected in the second and third
trimesters and after birth. Of these, 33 cases were diagnosed prenatally, and 36 cases were diag-
nosed in postnatal  period.

Discussion. Our results showed that strict keeping of algorithm of ultrasound diagnostics,
quality control of the work of ultrasound specialist of prenatal centers and regular analysis of false -
negative cases can increase the sensitivity and effe ctiveness of the diagnosis of chromosomal anoma-
lies in the fetus.
Conclusion. The sensitivity of combined prenatal screening during the study period was 88%,

with the proportion of false -negative cases of 12% in the medium and low risk group. In these
groups, additional ultrasound examinations in the Il and Il trimesters of pregnancy revealed 47.8%
(33 cases) of Down syndrome in fetuses. The structure of malformations in these groups is marked

by rare combination of several ultrasound markers in one fetus , often isolated, "soft" ultrasound
markers .
Keywords: combi ned prenat al screening, Downds syndr ome,

normalities, fetal chromosomal abnormalities.
Corresponding author: Abuseva A.V., e -mail: albina_abuseva @mail.ru
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Fig. 2. Fetal ultrasound . Fig. 3. Fetal ultrasound .
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(22nd gestational week). (20th gestational week).
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Fig. 4. Fetal ultrasound .
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Bilateral pyeloectasia (20th gestational week).
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EYELENS DOSE COEFEIENTS: A SIMULATI® STUDY COMPARING OEERATIONAL DOSE
USING MCNP AND GEANT4 MONTE CARLO SIMULAIION CODES

Mohammed K. Saeed 1, Abdullah Ali M. Asiri 2

Department of Radiological Sciences, Applied Medical Sciences Coll ege, Najran University. Najran, Saudi Arabia.

he aims of this work include evaluating the capability of the GEANT4 Monte Carlo code to
describe electron dose coefficients for eye  -lens using ICRU tissue cylindrical phantoms and
comparing the results with Monte Carlo N -Particle (MCNP) and MCNPXTM data retrieved
from the literature. A few years back, the International Commission on Radiological Protec-

tion (ICRP) issued a statement to lower the eye dose occupational annual dose limit. Therefore, ef-

forts have increased globally in this regard using dose simulation to calculate the eye -lens dose coef-
ficients.

Materials and methods. Three scattering models provided by GEANT4 (Urban, Wentzel -Vi
and Goudsmit -Saunderson) were used in this work to calculate the elec tron eye -lens dose coeffi-
cients.

Results. It became clear from this study that choosing of the scattering model has a strong in-
fluence for electron energies at 1 MeV and below.

Conclusion. The use of the Urban scattering model with GEANT4 may be preferre d as it was
earlier reported to best represent experimental measurements. However, the description of electron
dose coefficients at 3 mm depth deserves further consideration at these energies levels.

Keywords: GEANTA4, scattering models, eye -lens dose coef ficients, Hp(3).
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he eye lens is one of the most radio-

sensitive tissues in the body [1,2]. In

this regard, in 2012, the International

Commission on Radiological Protection

(ICRP) has issued a statement to re-
duce the equivalent eye lens dose occupational
annual dose limit from 1 50 to 20 mSv y -1[3].
Thus, the dose limit to the eye lens has reduced
for nuclear workers by a factor of almost 10,
which formed many challenges and practical con-
siderations on the estimation of occupational eye
dose.

According to the Directive European At om-
ic Energy Community (EURATOM) 1996/29,
measuring the equivalent dose to the lens of the
eye Hp(3) and extremities Hp(0.07) should carry
out at a depth of 3 and 0.07 mm, respectively [4].
Direct eye lens dosimeter supporting with an ad-
justable headset, t 0 assess the Hp(3), was report-
ed in the literature [5]. If these dosimeters are un-
available, other methods can be used such as ret-
rospective dose evaluation based on the level of
scatter radiation or correlations between the eye
lens dose to the workers [6  ].

Before more than two decades, for Hp(3), a
slab phantom made of water -filled polymethyl
methacrylate (PMMA) and ICRU tissue has been
suggested for calibration purposes and the calcu-
lation of conversion coefficients, respectively [7].
However, in the pa st decade, a cylinder phantom
was recommended as it much better approximates
the appearance of a human head. The cylinder
phantom was made also of water -filled PMMA for
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calibrations and made of ICRU tissue for the cal-
culation of conversion coefficients [8  -11].

Since 2009 62010, for goals of radiation
protection, new eye -lens doses electron and pho-
ton protection coefficients, based on a precise eye
model, have been available in the literature [12 -
13]. In 2017, Behrens presented an excellent
compendium of prot ection coefficients [14].

The introduction of operational lens -dose
coefficients depends largely on efforts made to im-
prove the monitoring of the eye -lens dose in the
medical field such as interventional radiology, nu-
clear medicine and new developments [1  5]. In this
regard, the international collaboration group
ORAMED Contract (Optimization of RAdiation pro-
tection for MEDical staff) has worked to enhance
methodologies for better evaluating and decreas-
ing exposures to medical staff, for examinations
resulti ng to potentially high doses or complex ra-
diation fields. Furthermore, this collaborationre-
ported tables of air kerma (ka) to dose conversion
coefficients, Hp(3)/ka, calculated as the dose at 3
mm depth in a cylindrical phantom that recom-
mended by the ICRU in 1998 [7]. However, the
occupational radiation dose of the eye  -lens in the
nuclear industry field is a concern of many due to
beta radiation. Currently, studies on the electron
operational dose coefficient:
cylindrical phantom are sca  nty. Coefficients tables
are reported by Ferrari et al. in 2012 [16]. Behrens
also has compared slab and cylinder phantoms, to
determine which is more appropriate to estimate
the Hp(3) eye lens dose[17]. Dubeau and Sun had
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used, for their calculation, the Monte Carlo N -
Particle (MCNP) code package version 5, whereas,
Ferrari et al. had used MCNPXTM simulation code
[15,18]. We wish in this work to confirm their
findings. In addition, and as a continuation of

GetPosition() and GetEnergyDeposit() of GEANTA4.
For all tracked particles, the step position ob-
tained with the GetPosition() method has utilized
to check wheth er the particle was inside or out-
side the detector volume. The primary slice was

their effort, this work investigates the effects of placed directly in front of
the electron transport models using GEANT4 sim- ot her slices have placed at
ulation code on the Hp(3)/z306d8ef#dbd&jensOd. and 753) with

Methods .

Overview of the simulation configuration.

This work was performed with version
9.2.p01 of the GEometryANd Tracking 4
(GEANT4)[19]. Differentscattering model s, which
describes electron and photon interactions in a
wide energy range (1 keV -100 TeV), was used in
all simulations. Separate runs were accomplished
for beam of mono -energetic electrons ranging in
energy between 0.8 and 10 MeV.
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Fig. 1. Scheme.

Simplified schematic of the geometrical model of the cylin-
drical phantom (generated by MS  -PowerPoint Ver. +2013)

¢o3z3l.tgasR.

se3ayasaaRt 3gasR yaesae32yasda

>deayoa dRaasas R MSsPenwerdrndVRr . ¥2013) .

The energy deposition has calculated at a
depth of 3 mm in a cylindrical phantom of 20 cm
diameter and 20 cm height (Fig. 1). The phantom
consist of ICRU tissue which a composition of
10.1% H, 11.1% C, 2.6% N and 76.2% O with a
mass density -3 The ghanfom g has ex-
posed to a field size of 24x24 cm2 cross  -section of
parallel electrons beam, which was calculated lat-
er by scoring the energy deposited per source par-
ticle in thin O6slices?d
cm long).The slices volumes have used as a detec-
tor in this work. In other words, energy deposition
in each slice was scored by using the methods

[www.rejr.ru | REJR 2021; 11 4):122-128

of incidence of the el ectrons. A total of 1 million
source particles have run for each case per simu-
lation (statistical uncertainty of 0.23%).

Electron Transport in GEANTA4.

The electron transport method used by
GEANT4 hasextensively described in the user
manual[20]. The GEANT4 toolkit offers several
scattering models applicable to different particles
in a wide energy range,and it has summarized by
Donderoet al. [21]. It is then relevant to summa-
rize here the principal features of the electron
transport processes used by Geant4.

During transport, typically electrons un-
dergo a large number of interactions that diminish
their energies such as knock -on electron produc-
tion, continuous slowing down, atomic excitation
with the emission of X -rays and Auger electrons
and bremsstrahlung p  roduction. It is worth men-
tioning that the electron multiple -scattering model
used by default in GEANT4 version 9.3.p01 is the
Urban multiple scattering model,Urban2 mod-
el,[20], and is belong to a class Il condensed -
history algorithm as reported by Berger [22]. The
Urban model is appropriate to any particle, but
the recent GEANT4 versions used only for elec-
trons, positrons and ions. It uses an algorithm of
probability density functions for sampling the spa-
tial and angular distributions after each electron
step. The model based on the Lewis theory, and it
has been adopted in this work because they give
the same moments of the angular and spatial dis-
tributions [23]. Lewis theory is appropriate for all
scattering angles, and it enables electron step siz-
es to be arbitrarily small.

In addition to the Urban model, two addi-
tional models have used in this work: (a) Com-
bined multiple and single scattering model
(Wentzel-VI model) and (b) Goudsmit -Saunderson
multiple scattering model (Goudsmit -Saunderson
model). The We ntzel -VI modelcan be used with low
CPU usage for all charged particles and all ener-
gies, except electron and positron below 100 MeV.
Regarding Goudsmit -Saunder son
some algorithms of the EGSnrc multiple scattering
model developed byKawrako w and Bielajew[24]
and based on Goudsmit -Saunderson theory [25].

vol dnn%sgnodﬁf'@t. egch step, a gampfing of p¢ sgat- 4

tering, single or multiple is performed for nega-
trons and positrons depending on the number of
interactions along the path.

Unlike many other simulation codes, all

DOI: 10.2150/222274152021-11-4-122-128 124

mo d e |


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

=@ GEANT4 —3&=ENEA #— GEANT4/ENEA

o)
=}
(=}
-
LS}

GEANT4-Ur b an
¢fox®R.OoRy3RosR.

for 03 incidence

t3aeatt LdYoYRdaagaRt
L dade:sYa 3
J ¥ydR eReaaot

eabR

0 A o es)yog

500 500 —fe ke T = prscmang = 1
T 400 == T \ &
£ 5 400 08 =
: N [ : . g
5 %0 30° 2 300 —— — — 0s 2
= ase 2 ! !
) = lg
2 200 —a— 60° -%' 200 ‘j 04 E
—a— 75°
100 100 0.2
—-— 90°
0 0 0
0 12 0.00 2.00 4.00 6.00 8.00 10.00
Energy (MeV) Energy (MeV)
Figo 2 (¢o23. 2) Fig. 3 (¢9o93. 3)
Fig. 2. Diagram. Fig. 3. Diagram.
Mean equivalent dose per electron fluence using Mean wequivalent dose per el e

23¢cadi baoYRo-bobanGE t3aeat t
1y

¢ dence calculated with GEANT4
and those of ENEA [16].

¢fo38B.0oRy3RosR.

L YotYRdabRaR & edasa
tdadesaasaaY e©dt JydR eReasaodt

9oyt I G E AWtenmtzel -V | (eRasaa o33
ENEA [16].

-Wentzel -VI (this work)

particles (primary and secondary) created in
GEANT4 are in origin tracked to the end of their
range. Nevertheless, the u ser can define the num-
ber of secondary particles to be tracked, by block-

ing the production of secondary particles whose
range would be less than a user -defined value
called the 'range cut' [19 -20]. A range cut of 3.3
T m, corresponding
ICRU tissue, was used for incident energies >0.8
MeV. The ROOT system analysis tool was utilized

to obtain the relevant dosimetric quantities from

the results.

In GEANT4, the algorithm of particle
transport contains four levels: event, track, st ep
and run [20]. These levels are well described in
the user manual [26], and it has been summa-
rized by Maigne et al. [27]. The event level is con-
cerned with the simulation of a single history.
While the run level is the topmost level at which
overall cont rol of running a pre  -defined number of
histories is managed.

Results.

Fig. 2 shows the calculated electron flu-
ence to dose coefficients using GEANT4. Based on
the entire lens, the eye lens dose depending on the
electron energy for angles of incidence of =
15A, 30A, 45A, 60A, 75A,
have calculated using the Urbanmultiple scatter-
ing model.

Fig. 3 shows the coefficients obtained in
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this work using GEANT4 -Wentzel -VI and those of
EnergiaNucleareedEnergie Alternative, ENEA, [16]
for 03 incidences. I n
tios of the ENEA set calculated with MCNPXTM
and data of this work.The coefficients in the ener-

gy range from 0.8 to 10 MeV varied between 18
and 308 pSv.cm2. It is evident, from Fig. 3, that
looth twe mladar sets avefcomparable above the en-
ergy of 2 MeV. However, significant variation can
be observed at 1 MeV or below this value. It is
worth mentioning that this region is meaningful

as beta particles have noticed with energies span-
ning a continuum.By compariso n, the ENEA coef-
ficients exceed those of this work by a factor of 0.4

at 0.8 MeV and 5% at 1 MeV.

The effect of the selecting of the scattering
model,described previously, was evaluated and
ledto the results of Table 1. It seems that the
choice of the scat tering model has a strong influ-
ence for electron energies at 1 MeV and below.
Table 2 shows a comparison between the data of
Hp (3,A) dose coeffici
ICRP74 [28], MCNP [15] and the results of
GEANT4 obtained in this work using Urba n,
Wentzel -VI and Goudsmit -Saunderson models. It

0 A ,can be observed generally good agreement at 1

a n eV, 9 Whdreas GEANT & (Wenizelf -VIi and Soutl-s
smit -Saunderson) gives a much lower coefficient
at 0.8 MeV.
Discussion
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Table t 1. Impact of GEANT4 scattering models and comparison to ENEA [16] as well as
MCNP step -specific [15].
Hp
Energy ) Range -
(MeV) Scattering model Model class Process class Factor @
(pSv.cm)
1.0 Urban G4UrbanMscMode ~ G4eMultipkeScattering  default 343
1.0 WentzetVi G4WentzelVIModel ~ G4eMultipl-eScattering  0.02 315
Goudsmit .
1.0 GaGoudsmitSaundersor  yony ipLescattering  0.02 331
Saunderson Model ’
MCNP stepspecific 305
ENEA 332
0.8 Urban G4UrbanMscMode  GaeMultipkeScattering default 42
0.8 WentzetVi G4WentzelVIModel  G4eMulipl-eScattering  0.02 18
0.8 Goudsmit G4GoudsmitSaunderso 39
: Saunderson Model G4eMultipleScattering  0.02
MCNP stepspecific 30
ENEA 44

In this study, we have investigated the ef-
fects of the electron transport models using

GEANT4 simul at i on co

cients. This paper addresses the question, how
well can GEANT4 be employed to confirm the find-
ings of previous MCNPX studies [15,18] to obtain

the Hp(3)/2Z2
have been employed

coef f
to simulat

phantom consists of ICRU tissue, as well as to
simulate mono -energetic parallel electron beam
source geometries. As previously mentioned, three
scattering models provided by GEANT4 were used

to find
efficients results.

the most

A few comparisons have conducted be-
tween MCNPX, GEANT4 regarding simulations of
photon and neutron transport through different
materials [29], whereas comparisons of electron
transport between these packages are scarce. In
general, using MCNPX code consider easier than
GEANT4, where most of the new users spend a
substantial effort in learning the C ++ program-
ming language before they can effectively use
GEANT4 code. However, nowadays several soft-
ware frameworks have been developed such as
GATE [30], or PTSIM and TOPAS [31] that make a
wide range of GEANT4 functionality available
through a user -friendly interface in the Medical

Physics field.

The dose coefficients obtained in this study
and of theENEA were for a cylindrical phantom
using ICR U tissue (Table 2).1t is predicted that, for
el ectrons,

03 inci dence
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de on t he

are found in ICRP publ

icients?
ed cylindrical

lished studies.

cl ose

tained by the cylindrical phantom should very
nearly equal those of the slab phantom. In this
stepc(o)d/ z s ictoued tfiion,

accepted
ication 74 [28], which have

obtained from a previous study [32]. As previously
mentioned in the Result section, Table 4 compares
T the rasolts drenr thesehdifferent sGUECASN M 4en-
eral, there is a good agreement between the coeffi-
cients calculated in this wor
scattering models of GEANT4 and previously pub-
However,
have observed at 0.8 MeV.One practical outcome
mo d eik that eshe BRANAA WeptgeB )-VI znodelomay give

k using the three

significant variations

dose coefficients that are lower by as much as 9%

Wentzel model.

th an with the other two scattering models for en-
ergies of 1 MeV (Table 2).

As the simulation of backscattering is a
sensitive playground to assess the capability of a
Monte Carlo transport code to represent electron
multiple scattering correctly, Kim et al.
served large variability in the performance of all
models over the range of Geant4 versions [33].
They noticed that Urban are faster comparing with
the Wentzel -VI model. Furthermore, they demon-
strated that the energy deposited in a lead target
using the Urban model is higher comparing to

also ob-

Most of these variations between scattering

models can be attributed to the presence of sys-

tron Data Library
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tematic influences such as prepackaged Phys-
icsLists, selected data libraries (Evaluated Elec-
and Evaluated Photon Data Li-

t hlwalyd and enecgy e indexing algonthmsthat ardaf -
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Table t 2. Comparison between the data of Hp (3, A) d
[16], ICRP74 [28], MCNP [15] and GEANT4results obtained in this work
GEANT4 (pSv.cri)

Energy ENEA ICRP74* MCNP Goudsmit
(MeV) (pSv.cn?) (pSv.cnf)  (pSv.cnf)  Urban  WentzetVI Saunderson
10 299 303 305 304 308 301
8 300 305 306 305 298 303
7 305 306 306 306 301 305
6 306 309 310 310 307 308
5 317 317 316 315 314 313
4 327 334 332 330 331 327
3.5 342 351 338 335 340 333
3 357 373 362 361 371 359
2.5 399 417 398 399 405 401
2 465 481 460 459 461 456
1.75 499 512 491 490 510 489
15 530 524 513 511 529 5009
1.25 501 486 493 492 489 491
1 332 301 342 343 315 32
0.8 44 45 41 4 2 18 39

*slab phantom

fecting the energy deposition for electrons whose
range is beside or just above the 3 mm depth. As
an overall trend, one should consider carefully the
coefficients that are used for those cases pending
further modelling.

One is also cautioned toconsider carefully
that there is several variants of Urban model have
been released in the course of the evolution of

1 MeV and below. The use of the Urban scattering
model with GEANT4 may be preferred as it was
earlier reported to best represent experimental
measurements.

Ethics approval and consent to participate.

All procedures involving human partici-
pants were performed in accordance with the ethi-
cal standards of the institutional committee, as

Geant4, such as G4UrbanMscModel96, well as the 1964 Helsinki Declaration and its later
G4UrbanMscModel95, G4UrbanMscModel93, amendments or comparable eth ical standards.
G4UrbanMscModel92, G4UrbanMscModel2, This article does not contain any animal or hu-
G4Urb anMscModel90, G4MscModel71, man experiments. This work was approved by the

G4UrbanMscModel and G4MscModel, which are
outside the scope of this paper.

Conclusion

This paper has analyzed the capabilities of
GEANT4 to calculate the
seems that the description of electron dose coef fi-
cients at 3 mm depth in the ICRU tissue phan-
toms deserves further consideration at energies at
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DEBUT OF COGNITIVEMPARTMENT IN A PATIET DUE TO THE PROGREIVE GROWTH OF
MULTIPLE BRAIN MENIGIOMAS

Gaisenok O.V., Tobolov I.N., Onishchenko M.P.

United Hospital with Outpa  tient Department. Moscow, Russia.

urpose. To demonstrate the capabilities of multislice computed tomography (MSCT) in the

diagnosis of brain pathology with clinical symptoms that debuted in a patient as a cephalgic

syndrome and a sharp decrease in cogni  tive -mnestic functions.

Material and methods. The article presents a clinical observation of a 77 -year-old patient
with a burdened cardiological history (6 points on the CHA(2)DS(2) -VASc scale), with complaints of
persistent headaches and a sharp decrease in cognitive -mnestic functions within a month. To ex-
clude acute focal pathology of the brain, the patient was referred for MSCT of the brain with intrave-
nous contrast enhancement.

Results. MSCT of the brain with intravenous contrast enhancement in the pati ent revealed
extracerebral mass lesions (meningiomas) in the frontal, parietal and temporal regions on the left
(64x52x66 mm) and in the right parietal region (29x10x30 mm) with displacement of the median
structures of the brain to the right with symptoms of edema of adjacent parts of the brain.

Conclusion. The presented observation demonstrates an atypical case of subacute develop-
ment of pronounced impairment of cognitive -mnestic functions due to the growth of multiple menin-
geomas, which had a compression -ischemic effect on the brain. Conducting a neuroimaging study
(as in this case, MSCT of the brain with intravenous contrast enhancement) is the main diagnostic
method available for routine clinical practice, allowing a correct clinical diagnosis to be mad e and
further tactics of patient management to be determined.

Keywords: cognitive impairment, multiple brain meningiomas, neuroimaging, multislice com-
puted tomography.
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Fig. 1. Neuropsychological Testing (MoCA test): Fig. 2. Neuropsychological testing (MoCa test):
The Cube Copied by the Patient. drawing hours, time 0 ten minutes past eleven.
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Fig. 3. MSCT of the brain with IV bolu s contrasting .

a o axial view, b 9 coronal view. The extracerebral multinodular volume formation in the left parietal, frontal
and temporal areas on the left is visualized, an unevenly and intensively accumulating contrast agent, with
signs of compression of the brain substance and dislocation syndrome.
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3

¢ 0 3. Hg. 4b) (

¢o3.btdt. ¥ yoadeaYoeoya sobyR 3 dasaes3sRzeo23aYRa2as.
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daYee 6as50908a6, YOozoyooase O dorooae of dR36tg.
Fig. 4. MSCT of the brain with 1V bolus contrasting.
a 0 multiplanar reconstruction. The extracerebral multi nodular volume formation is visualized in the left pa-
rietal, frontal and temporal areas on the left, with signs of compression of the brain substance and disloca-
tion syndrome, as well as smaller extracerebral formation in the right parietal area (without s igns of com-
pression of the brain).
b 8 3D volume reconstruction, showing the relationship between the arteries of the brain and the volume of
education in the left parietal, temporal and frontal areas
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ROENTGEN NEGATIVE FREIGN BODY OF THE BRN MIMICKING PNEUMO CEPHALUS
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e reported a clinical case of an roentgen negat ive foreign body in the right temporal lobe
of the brain in a patient with a penetrating craniocerebral injury which mimicked
pneumocephalus.

Materials and methods . A man, 36 years old, was referred to the A.l. Burnazyan Fed-
eral Medical Biophysical Center  to continue treatment for concomitant head and chest trauma. From
the history it was known that 2 weeks ago penetrating cranioorbital head injury by a wooden stick
happened, which was completely removed during the initial surgical treatment. According to com-
puted tomography in the right temporal lobe of the brain a pathologic area with a density corre-
sponding to the gas, -890HU, was noted, which differentiated between the wound canal filled with air
and an roentgen negative foreign body. Magnetic resonanc e imaging data did not provide additional
information. An experiment was carried out in which it was demonstrated that a dry branch can
have a gas density, in particular, - 850HU. Based on the history, the duration of the injury, the
shape and the contours  of the pathological area in the right temporal lobe, the final conclusion was
made about the presence of a foreign body in the brain, which was confirmed during surgery.

Keywords: computed tomography, roentgen negative foreign body, pneumocephalus.
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Fig. 3. Magnetic resonanc e imaging of the brain. a  d axial plane, T1 weighted sequence after intra-
venous injection of contrast media. b 0 axial plane, FLAIR sequence. ¢ 0 sagittal plane, T2 weighted
sequence.

Thick arrow 0 foreign body, thin arrow & subdural gematoma, four -angle star d edema, five -angle star 0 perifo-
cal inflammation.
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Fig. 4. Experiment. a 0 the plastic bottle filled with saline containing a dry branch. b & computed
tomography, frontal plane, dry branch has low density which corresponds to the air ( -858HU). ¢ 0
computed tomography , axial plane.
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A RARE CASE OF THEQWER JAW ANOMALY

Eremin A.V.1, Chekhonatskaya M.L. 1, Nikolenko V.N. 23, lljasova E.B.1, .
ChekhonatskiyAA. 1, Vel i karfov\eldi.kGahova O. V.

1 - V.I. Razumovsky Saratov State Medical University. Sarato V.
2 - . M. Sechenov First Moscow State Medical University (Sechenov University). Moscow.
3 - Lomonosov Moscow State University. Moscow.
4 - University Clinical Hospital No. 1 named after S.R. Mirotvorcev. Saratov, Russia.

nomalies of the lower jaw dev elopment often lead to a violation of the chewing function and

pronounced facial deformity. To eliminate such changes, an accurate diagnosis of the na-

ture of the disease is necessary, which determines the need to use radiology methods first

of all. A clini cal case of rare condylar process of the lower jaw hypertrophy (Jacob syn-
drome) in a young woman is presented. X -ray diagnostics allowed us to establish the presence of hy-
pertrophy of the condylar process of the lower jaw, and scintigraphy showed the absen ce of contin-
ued growth of this condylar process, which contributed to the choice of adequate treatment.

Keywords: condylar process of the lower jaw hypertrophy, X -ray diagnostics, scintigraphy.
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Fig. 1. Photos.

Patient K., 25 years old. Clinical examination.
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