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CHEST COMPUTED TOMORBAPHY IN THE CONTROARND MONITORING OF THE
REHABILITATION TRENENT EFFECTIVENESSF@OVID-ASSOCIATED REUMONIA IN
PATIENTS IN AN INFETIOUS DISEASES HOSFAL

Malyutin D. S1, Serova N.S.2, Koneva E.S.12

1 - Medsi Clinical Hospital in Otradnoy. Krasnogorsk, Russia.
2 - Sechenov University. Moscow, Russia.

urpose. To assess the possibility of chest computed tomography in the control and monitor-

ing of the rehabilitation  treatment effectiveness in patients with COVID -19 in an infectious

disease hospital.

Materials and methods. The study included 180 patients hospitalized between April 01,
2020 and until June 15, 2021 to the Clinical Hospital No. 1 of JSC Medsi Group of Co mpanies with

a diagnosis of COVID -associated pneumonia (ICD -10 codes UQ7.1 and UQ07.2). Chest computed to-
mography was performed using LightSpeed VCT (General Electric, USA), Brilliance iCT Elite (Philips,
Nederland). The volume of lung injury was calculated using the IntelliSpace Portal V11 workstation
(Philips, Nederland). The average values of the threshold density of unchanged lung tissue were -
748.29 (63.18 HU.

Following rehabilitation measures were conducted: monotherapy with respiratory gymnastics
proce dures (first comparison group, h=60), in the form of complex respiratory gymnastics procedures
in combination with apparatus massage of the chest area in an electrostatic field (second comparison
group, n=60). A control group of patients (n=60) was also id entified, who did not receive rehabilita-
tion treatment.

Results. According to the chest CT, the median values of the volume of lung parenchyma dam-
age at the time of hospitalization in the first comparison group were 25.35% (interquartile range
15.66 -36.0% ); in the second comparison group 8 25.2% (Q1 -Q3 16.03 -38.53%); in the control group
this figure was 26.1% with an interquartile range of 15.28 -40.0%. The volume of lung injury at dis-
charge in the first group was 19.65% (Q1 -Q3 12.525 -28%); in the second gr oup & 22.55% (Q1 -Q3
14.925 -32.20%); in the control group 0 24.1% (Q1 -Q3 15.8 -33%).

The duration of hospitalization in the first comparison group was in average 14 days (Q1 -Q3
11-15.25 days), in the second comparison group 0 13 days (Q1 -Q3 11-15 days) and i n the control
group 0 15 days (Q1 -Q3 12.75 -18 days). At the same time, the duration of hospitalization in the two
comparison groups was significantly lower than in the control group (p<0.05).

A significant decrease in the duration of staying in the infecti ous disease hospital in patients
with CT -2 stage of viral pneumonia was established, when both therapeutic exercises and their com-
plex in combination with chest massage in an electrostatic field were included in their therapy
(p<0.05).

Discussion. For all groups of patients with CT -1 stage of viral pneumonia, there were no signif-
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icant differences in the duration of treatment in the infectious disease hospital. At the same time a
significant decrease in the duration of hospitalization in patients with CT -2 viral pneumonia was
found when both therapeutic exercises and their complex in combination with chest massage in an
electrostatic field were included in their therapy (p<0.05).

The data obtained also correlates with existing publications regarding the impac t of breathing
exercises on the quality of patientds |ife. Patient st
nia is also noted as an assessment in some cases and with reservations from foreign authors.

In this publication the possibility of using data from multispiral computed tomography of the

lungs as a prognostic factor for prescribing rehabilitation treatment in addition to standard COVID -
19 therapy in an infectious diseases hospital was shown for the first time.

Conclusion. The usage of chest computed tomography, namely stratification of the viral
pneumonia CT stage as a prognostic factor when patients are admitted to an infectious diseases
hospital with a coronavirus infection, makes it possible to more effectively prescribe rehabilitation
tr eatment.

Keywords: computed tomography, MSCT, COVID  -19, rehabilitation.
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Fig. 1. MSCT, lungs.

Calculation of the volume of the lung parenchyma lesion: a @& automatic analysis in the COPD IntelliSpace
Portal V11 module, b 0 axial slice, lung window. G  round glass foci in the S7 segment of the right lung and in
the S8, S9, S10 segments of the left lung (indicated by arrows).
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Fig. 2. MSCT, lungs.
Axial slices, lung window: a 8 S2 segment of the right lung, b d S10 segment of the left lung.

Manifestations of viral pneumonia in the form of peripheral foci of reduced pneumatization according to the
"ground glass" type (indicated by arrows).
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Fig. 3. MSCT, lungs.

Axial slice, lung window. A combination of peripheral foci of reduced ground -glass pneumatization (indicated
by a black arrow) in S2 of the right lung with areas of consolidation in S2 and S6 of the left lung (indicated by
white arrows).

[www.rejr.ru| REJR. 203; 13 (2):5-15  DOI: 10.21569/22274152023-13-2-5-15 11



http://www.rejr.ru/

RUSSIAN ELE CTRONIC JOURNAL OF RADIOLOGY

¢ 2 3 .Fig44d) (

¢o3. dtt T daydog.

O0daoRdi s 33ab, dayaysoa ads9e. syR38do 3ae632d) dt3aas
daYeyoe daydeyos 3 9008029Rdi afhs eda¥3sRdi affs Yheasges () dRDF

Fig. 4. MSCT, lungs.

Axial slice, lung window. Areas of reticular remodeling (indicated by black arrow) in S4 of the left lung with
minimal pleural effusion (indicated by white arrows).
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Fig. 5. MSCT, lungs (follow -up examination).
Axial slices, lung window. Patient K., male, 20 years old.

a 0 study date d May 1, 2020, b & May 4, 2020, c 0 May 11, 2020. Primary observation of peripheral subpleu-

ral foci of infiltration in S1/2 of the left lung (indicated by a white arrow) with subsequent negative dynamics

in the form of an increase in the lesion volume and the appearance of new infiltration foci in combination
with ground glass in the S1/2 segments of the left lung and S2 of the right lung ( indicated by black arrows)

(b) and the resolution of the pathological process due to the almost complete restoration o f pneumatization of
the lung parenchyma with minimal residual fibrotic changes in S2 of the left lung (indicated by white circles)

(©).
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POSTOPERATIVE CONTRAN PATIENTS WITHIIPPED INTRCRANIAL ANEURYSMS
USING DYNAMIC MAGNETIC RESONANCE ANGIOGRAPHY

Zyablova E.I. 12, Tkachev V.V. 1, Porkhanov V.A. 12

1 - Research Institute, S.V. Ochapovsky Krasnodar Regional Hospital No. 1.
2 8 Kuban State Medical University. Krasnodar, Russia.

urpos e. We used a non -invasive method (dynamic MR angiography) vs. an invasive angi-

ography as the gold standard to evaluate the quality of intracranial aneurysms clipping.

Materials and methods . To evaluate the long -term results of emergent open repair per-

forme d for ruptured intracranial aneurysms, 13 patients underwent time -resolved imaging
of contrast kinetics -MR angiography (TRICKS; GE Healthcare), as well as invasive digital subtraction
angiography.

Results . We examined 13 patients with 16 clipped aneurysms in the acute stage of non -

traumatic subarachnoid hemorrhage. In one patient, an aneurysm neck was found with MR angi -
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ography, confirmed by invasive angiography, which required repeated clipping. One patient devel-
oped a dissection of the vertebral ar  tery.
Conclusion. TRICKS MRA has a number of advantages: high resolution imaging of intracra-
nial arteries, non -invasiveness and absence of radiation exposure compared to CT. As the availability
of non -invasive dynamic angiography increases, we consider tha t this method will become a very
useful tool for postoperative control of clipped intracranial aneurysms.

Keywords: magnetic resonance imaging, MR angiography of head and neck, TRICKS, intra-
cranial aneurysms, postoperative control.
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Fig. 1. A d non-contrast CT, B-Ed MRI (B 6 3DTOF, Cd FLAIR, D6 T2WI, Ed TRICKS), FG 6 DSA. Patient, 60
years old, underwent microsurgical clipping of posterior communicating artery aneurysm. Control imag-
ing performed 23 months after treatment.

A 0 On non -contrast CT, the clip which creates artifacts is determined. B, C, D 0 On MRI artifacts are visualized at
the clipping site. E 0 There are no artifacts on MRA  -TRICKS, the cervical part of the aneurysm is visible, indicated

by a white arrow, subsequently confirmed by DSA (F, G). In addition, an aneurysm of the supraclinoid segme nt of
the left internal carotid artery was confirmed (E, yellow arrow).
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Ustyuzhanin D.V. 1, Rangus S.R2, Usmanova L.I. 3, Agliullina A.A. 3,
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4 - Secheno v University. Moscow, Russia.

urpose. To evaluate the cerebral cortex activation changes in patients with therapeutically

resistant depression (TRD) before and after treatment with transcranial magnetic stimula-

tion (TMS).

Material and methods. The study included 10 patients with a confirmed diagnosis of TRD.
The severity of depression by the Beck scale, resting state fMRI and task based fMRI with the face
emotions recognition paradigm were evaluated in each patient before treatment and after 30 days of
combined TMS and drug therapy.

Results. The average depression score by the Beck scal e
to 12.2N5.8 before and after treatment, p<0.001. Comp
Task based fMRI showed a significan  t decrease in the frontal cortex activation zone when recognizing
positive emotions after a course of treatment (the activation decreased from 1471 to 198 voxels, in
the left Brodmann area 45 P<0.05; from 1017 to 184 voxels in the left Brodmann areas 44/6,

P<0.05; the activation zone volume in the left Brodmann area 6 was 718 voxels before treatment, and

it was not detected after treatment). When recognizing negative emotions, there was a decrease in the
activation zone in the right frontal cortex, which in cluded Brodmann areas 44, 45 and 6 (from 1087
to 209 voxels, P<0.05). Resting state fMRI demonstrated the functional connectivity of the left medial
frontal gyrus with the left cingular gyrus and the default mode network in patients before treatment.

After treatment, this functional connectivity effect decreased significantly.

Conclusions. The course of transcranial magnetic stimulation in patients with therapeutically
resistant depression reduces the functional activity of the frontal cortex and also decre ases the func-
tional connectivity of the left medial frontal gyrus with the limbic system and the default mode net-
work.

Keywords: fMRI, resting state fMRI, prefrontal cortex, depression, transcranial stimulation
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Fig. 1. Task based fMRI with positive faces recognition paradigm.

The frontal cortex activation zones with anatomical 3D T1 -weighted fusion images. The group analysis maps
in patients before treat ment OJ(afiyatioain the leftfBt e admanm agea (BA)elh 2 @
the left BA 44,3 dtheleft BA6,4 0 theright BA44.* - activation in the left inferior parietal lobule, # - activa-

tion of the left visual cortex.
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Fig. 2. Task based fMRI with negative faces recognition paradigm.

The frontal cortex activation zones with anatomical 3D T1 -weighted fusion images. The group analysis maps
in patients before treat ment 0o@adiatiormimtde left Brodemann areae (BA) Adleandt  (
45,2 dinthe left BA6,3 dintheleft BA 44.* - activation in the right inferior parietal lobule.
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Fig. 3. Resting state fMRI.

The functional connectivity between the left medial frontal gyrus, cingular gyrus and the default mode net-
work was revealed in patients before treatment.
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Fig. 4. Resting state fMRI.

The functional connectivit y between the left medial frontal gyrus with cingular gyrus and the default mode
network significantly decreased after treatment.
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FUNCTIONAL MAGNETICRESONANCE IMAGING IN THE STUDY OF CEREBIRCORTEX
ACTIVATION IN PATIEN'S WITH NEWLY DIAGRISED DEPRESSION AFRRACUTE
CORONARY SYNDROME

Beliaevskaia A.A. 1, Petelin D.S.2, Volel B.A.23, Ternovoy S.K.12

1 - National Medical Research Center for Cardiology.
2 - Sechenov University.
3 - Mental Health Reasearch Center. Moscow, Russia.

ccordi ng to the World Health Organization, coronary heart disease is the leading cause of

death in the world, accounting for 16% of total deaths. Acute coronary syndrome (ACS) is

any group of clinical signs or symptoms suggestive of acute myocardial infarction o r un-

stable angina. Patients are at increased risk of psychiatric disorders after a coronary event,
primarily due to major depressive disorder. According to averaged data, depression is detected dur-
ing a clinical interview in almost 20% of patients after AC S, while the occurrence of individual symp-
toms of depression is up to 65% of all patients after ACS.

Purpose . To objectify the functional changes of the brain in patients with diagnosed depres-
sion after acute coronary syndrome using functional magnetic re sonance imaging (fMRI).

Materials and methods. The study involved patients with a newly diagnosed episode of ACS,
5-10 days after the onset of symptoms of the disease. Patients with a primary depressive episode af-
ter ACS (>15 points on the Montgomery  -Asberg scale) were included. The peculiarity of the pro-
cessing of emotional information was studied using the Pennsylvania Test of Emotion Recognition.

All subjects underwent functional MRI with demonstration of images of 8 faces, expressing each of
the emotion s: joy, sadness, lack of emotions. Data processing was performed using SPM12 and
xjView applications.

Results. The groups were comparable in terms of gender and age. In depressed patients after
acute coronary syndrome, the following activation zones were i dentified: left middle frontal gyrus,
Brodmann area 46 (P(FWE corrected) <0.001); left superior frontal gyrus, Brodmann area 10 (P(FWE
corrected) <0.001); right fusiform gyrus, Brodmann area 37 (P(FWE corrected) <0.001), in the right
insula (P(FWE correcte d) = 0.017). In patients who underwent ACS, without further depression,
zones of activation were identified: in the right middle occipital gyrus, Brodmann area 18 (P(FWE
corrected) <0.001) and in the right superior frontal gyrus (P(FWE corrected) = 0.088), in the projec-
tion shells on the right (P(FWE corrected) <0.001) and on the left (P(FWE corrected) = 0.009), insula
left (P(FWE corrected) = 0.015).

Conclusions. The results of this work made it possible to identify changes in the zones of neu-
ronal activat ion in patients after the first acute coronary syndrome with depression.

Keywords: acute coronary syndrome, depression, fMRI.
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Fig. 1. fMRI, brain.

A 0 sagittal view, B & coronal view, C 8 frontal view. The crosshai r points to the zone of activation in the left
middle frontal gyrus, Brodmann's area 46 in the patients with depression after ACS.
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Fig. 2. fMRI, brain.

A o sagittal view, B d coronal view, C 0 frontal view. The crosshairs indicate the area of activation in the left
superior frontal gyrus, Brodmann area 10 in the patients with depressi on after ACS.
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Fig. 3. fMRI, brain.

A 0 sagittal view, B 0 coronal view, C 8 frontal view. The crosshairs indicate the zone of activation in the right
fusiform gyrus in the patients with depression after ACS.
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Fig. 4. fMRI, brain.

A 0 sagittal view, B 9 coronal view, C 8 frontal view. The crosshairs indicate the zone of activation in the right
insular lobe in the patients with depression after ACS.
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Fig. 5. fMRI, brain.

fMRI, brain. A 0 sagittal view, B 8 coronal view, C @ frontal view. The crosshairs indicate an area of activation
in the right occipital lobe in non -depressed patients after ACS.
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Fig. 6. fMRI, brain.

A 0 sagittal view, B & coronal v iew, C & frontal view. The crosshairs indicate an area of activation in the right
superior frontal gyrus, in non -depressed patients after ACS.
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Fig. 7. fMRI, brain.

A 0 sagittal view, B & coronal view, C 0 frontal view. The cr osshairs indicate the zone of activation in the pro-
jection of the putamen on the left in patients without depression after ACS.
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Fig. 8. fMRI, brain.

A 0 sagittal view, B 0 coronal view, C 09 frontal view. The crossh airs indicate the zone of activation in the pro-
jection of the putamen on the right in the patients without depression after ACS.
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Fig. 9. fMRI, brain.

A 0 sagittal view, B & coronal view, C 0 frontal view. The crosshairs indicate the zone of activation in the pro-
jection of the insula r lobe on the left in the patients without depression after ACS.
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EXPERIMENTAL DEMONE&RATION OF THE SAFETQF THE HIGHINTENSTY DIAGNOSTIC
ULTRASOUND IN OPHTHAMOLOGY

Kiseleva T.N., Zaitsev M.S., Lugovkina K.V., Ryabina M.V.,
Seliverstova K.E., Izmailova N.S., Zaitseva A A.

Helmholtz National Medical Research Center of Eye Diseases. Moscow, Russia.

urpose. To study the effect of the high  -intensity diagnostic ultrasound on the tissues of the
anterior and posterior segments of the eyes in the experiment in vivo.

Materials and methods. The experimental investigations were performed in 46 Chinchilla

rabbits (92 eyes). The main group included 38 rabbits (76 eyes), the control gro up T 8 int a
rabbits (16 eyes). Animals of the main group were exposed on the eyes with the high -intensity diag-
nostic ultrasound (MI 0.9 -1.0, Tl 1.5 -2.0, Ispta.3 50 mW/cm2) using color Doppler imaging (CDI)
and pulsed wave Doppler (PWD) within 30 minutes . Methods of ocular examinations included: non -

contact thermometry of cornea, biomicroscopy of ocular anterior segment, pupillometry, ocular to-
nometry, optical coherence tomography (OCT) of cornea and retina, which were performed before and
immediately aft er ultrasound exposure (in 20 rabbits) and 2 weeks later (in 18 rabbits). Morphologi-
cal examinations with the morphometric assessment of retinal tissues of enucleated eyes of rabbits
were performed on the 1st day (40 eyes) and 2 weeks (36 eyes) after ultra sound exposure.

Results.  Analysis of the results of the corneal temperature showed no statistically significant
changes in animals of the main group, compared with
demonstrate structures damage of the ocular anterio r segment as well immediately after exposure of
ultrasound as follow up. There were no structural changes in the cornea and retinal tissues accord-
ing to OCT data. A morphological examination and the morphometry with high integrity revealed ab-
sence of patho logical changes in the layers of the retina follow -up evaluation after exposure of the
high -intensity diagnostic ultrasound.

Discussion.  Currently ultrasound examinations (CDI and PWD) are very informative in the
diagnostic of vascular pathology of the re tina and optic verve, ophthalmo  -oncology, diabetic eye dis-
eases. However, there are the limitations for these methods in ophthalmology because of the eviden-
tial base of the safety of the high  -intensity diagnostic ultrasound for ocular tissues is not presen t. We
have introduced a novel complex assessment of the high -intensity ultrasound effect on cornea, ocu-
lar media and retina.

Conclusions. According the data of thermometry, biomicroscopy, ocular tonometry, OCT of
cornea and retina, morphological examinati ons of retinal tissues there was no immediate and de-
layed effects the high -intensity diagnostic ultrasound on the structures of ocular anterior and ocular
posterior segments of animals eyes in the experiment.

Keywords: the high -intensity diagnostic ultra  sound, color Doppler imaging, pulsed wave Dop-
pler, cornea, retina, mechanical index, thermal index, optical coherence tomography morphological
examination .
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Fig. 1. Slit lamp biomicroscopy of ocular anterior segment of the rabbit using lateral focal lightening
and photographic recording for the assessment of the pupil and iris

a 0 before ultrasound exposure; b @ after ultrasound exposure: the abnormality of the diameter and the config-
uration of iris is not registered. Iris structure corresponds with initial form
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Fig. 2.  Slit lamp biomicroscopy of ocular anterior segment of the rabbit using lateral focal blue
lightening after the fluorescein staining of the cornea

R 0 before ultrasound exposure, b dafter ultrasound exposure, homogeneous distribution of contrast on the
anterior cornea surface is noted. This test demonstrates the corneal epithelium continuity and the absence of
the damage zones.
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Note: the control group & 1; the main group: 2 & before
ultra sound exposure, 3 8 immediately after ultrasound
exposure, 4 0 2 weeks later.
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¢ 2 34.a (Fig. 4a)
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¢ 90 34Y Fig.43)
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Fig. 4. Optical coherence tomography (OCT) of ocular anteri or segment of the rabbit with meas-
urements of central thickness of the cornea and the assessment of the reflectivity of corneal layers

a 0 before ultrasound exposure (corneal thickness 04 00 mc nd)immediately after ultrasound exposure (420
mc m) ;0 2 Weeks later (410 mcm).
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nuclear layer, 6 0 inner plexiform layer, 7 & ganglion cell layer, 8 0 nerve fibre layer .

¢o3. K. ¥ 3aeyRedo ds3adodR Y 08ad3Rd3sRzsas 3apbpa2sa 2

Ro33Rby) eo3da J di 83 RbD Y} d odfyeaysea bY a2b eoabeesgsdym:d @ b ff 6 | € od3addeoss , d
30G0¢€GBa3mYR3}IPdoahe +eas3ohioRsdawemhed cdadszodos3 sddifpg eB3d®®,0 65 1
3d260Y®HB) 8300296 edad3zrrdodrddec wRimwdo FboMMgdddaeadyYafg Yaod

Fig.5. OCT of r a babusingdnfrared kghtiand Multicolor method, there are following retinal

layers .
a 0 immediately after ultrasound exposure; b 0 at 2 weeks after exposure of high acoustic power ultrasound: 1
& retinal pigment epithelium, 2 0 photoreceptors, 3 & outer nu clear layer, 4 0 outer plexiform layer, 5 0 inner

dR3i aR ] 3aYaa >dot y Ro y deogaabds, ) ge ackdBeg & o b 9
YooYi ceaYhyRAdR3t |} doesecedaoad¥BdadeTolfyfdtYeddaoa oa

(393. 5 R). doda¥Y-ay 291-al43;38do2 ¢ea3da
Zo ®©Roaofsas Kt7T 3a0a68yRedoI “wdmszaeVYhite 3ecRedos a361i I

eabas3yRaO
fr hde (3092
dea ) Yo} 8309006 cay3RoowpxBRYg @BOuBPIFRBRRoaHR3IRJB 03023680 d2 ‘

bY) daYoaya eofrdjyaadt ydRbH pYFacIThpsgeadavd®aczrazxeat 00

y3)Jeeh 8RAog e€30baRda¥Y ¢ oWxsmwmudatas ot 30809 -
aRdi agadeR o 2, dRd ®vadadeh o9 oR3deaagm»®acB9Yya3dRt

a6 a0adR

o)

da3esoazrdara¥acyRedaaYaoobdotowdagh 3a86yRedo e3aYorod&Rsh) Y

[www.rejr.ru| REJR. 203; 13 (2):50-62  DOI: 10.21569/222274152023-13-2-50-62

57

Rd}) 36
32268 Yaa

o


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

TRy doeR tR3aesoa baRyasaodt 8eadyosseh 3daa¥ 3as8yRs
90ya> 26eradRops®RHBR0E30Yy03daes oGOoddes.
sdztsd Mmjlsy s tsdzlstetsdz [ Mdetso dzOW Gtz if { wlsj fj dz
Gielzf § O MeOLE 1 yYdteiL 14 HBMIstse j o
( BBS ) O9BLH]2MIse| ftsdzy oL (&)
_ _ ((BE &)

1 de d3j dzls dzr 2 3,73 K 4,74 N 3,64 N2 >0, 05
A 15 ls tsfiffy tetatz 2 29,97 K 25,50 K 29,25 K =0, 12
1 Otclzy dz" 2 W 33, 1N 1! 30,51N 1 30, 35N1( =0, 47

fn dzts 2
1 Otclzy dz" 2 7,02N2, 7,57N1, 7,83 N >0, 2
Jdzj S W steds
] dzlz Is te j dzdzd 2 15, 8N5, 13, 27N6 13,51N6 tc =@,
fn dzts 2
1 dzlz Is to j dzdz 23, 61N5 20, 75N1 ( 22, 23N8, =0, 14
Jdzj S W steds
wdzts?2 ¢ Odze 0 57,8 52,3 54,43
Czjlsts¢ ¢ (95% HBoj| (95% HESo j| (95% HIiso j
dzjtcodz 7 o dz@ 2 ddzlsjtg dg' 2 ddelsjtgde 2 ddalsgte =0, 09
i 69,3) i 62,7) i 64,6)
[Bh OV Istsdz 164, 7N5( 165, ON5 7 162, 7N4( =0, 79
fMilsyols ¢ g
1tod d3j y@dadd ) dzts icHdCm s tsotg] todets s tlsdetsmdls j dzt des C sdzls ot

8 ®vo3dR bsogcadi aaya oa3 YR, diOoRRIy azeaiba bdd R 6 Yo + (r=0,
BaY 9a3deas063020 €30 e€3aYarvaaozahy i cReBR- At T) 2 (r=0, 8
bRdoaoea3zxgeaYas3oaa o0bosaosasosoabpdaoavB o cargRdadayo0) .
bReaoadase gadyoah 3a68yRaedo 9 0 £/6¥333]0PEMBIYN®B.9 &
ceaada Yaobeveoe3ae Yot YhaodaeoassadsocYesedieoe ae@mR-yaeh Y03 adaa
yoa3xeoyasxdaeya Jdi 3RbY)] dR @oydyabyY R edxadps eabdayoyoafg 2 ¢
33RYoama01 3 273garofhsoso ofheRoeddadwaY Oo9033darva¥YRa2t a3yl
(164, 8N3, 615ds, 163, 3N5, 2 ysodesa dd o & 6 8 o YN\|53; 95d7a3 a6li d d3aedm @ VR kX
9509 3226Y0e6E890p33) (6Rfrd. btoB)aYRooas oadeRdi sadoayoydadsdao
b3 dadayoyaszdaa 233dae adWboReaR YhxsadR+t 2729da39ReoYoaz
aRdi a6 6dRo9 Y rdopReYyas gedrdae o 3 3(dhlk sywdRMb)s (2 Ot , | &
) @2833ayO0os9a9 e€032a2rva0 (36 pdRbpteabdgaBagp3zeRs0dd ¥ 33
yasdeya Yoeberaoae3zgYot codRBBRHdOpBRGgIOBROPABGERO0t g a3y Ra:
sdaevas3zeaYas3aha obsaosasaot ceadRBBRROT g oVYehoad - e e € A3 2€¥xx2d-0 a
yoosfh 3aeooRdi saes odRDO.RYlHnzemwdssaeRI G ay3assaa boaRyasosa Y
9a3de9068302Yy03do2g e€R3Rsag3a¥ezaBydRaaDO a@Rdeodo dayasot
386RYodo 164, 7N50,79 s5d9 Y o%gjgoodm Yoo esRedidayoo ydRDOR,
165, 0N57, 96 ods o 162,7N409f9 ed¢sRvaea&Hg fporodioahg 3 3R
3da Yeoebeas3zeYot j die3RbY)dRa902[$a3dh .2 AzeoRad&d ¥ oadeRdi o
32>28Y08368Y0ao9a9®d¥)(.303. 6 R 9o0yaszdes e3Rdeoda fadiyYyosaszaeY
t o330dtcoeaohe RoRdob o¢cRBRywes&FWooahg 3c0coRdoO3zBaY
afr yaesadyoah 3oeyRedo d3esdodasyodpadJaadaRdi aha J di 3 RbH Y
ahg 3 ea9ayi1 Y] g 3Rbafhg s3hceceaeeddyY cnmasivdrerwmd-o 1 Yhaoadesgags
YRodxtt 30noboaassaaes oaG6addo bRedayoevVYadergdRagaeaY YYoe\ aa

ydRbR o9agaeves KAt 7T 2 sa3dbRewpdyasdoyroRbN3z-raobaeR3>8a36D2
doea¥YRa0ot 3 9a3desae3006, zoFdRFRI jJ IRBBRONFg dR.
3o0di a9y} e3toyr des3ssadtecor Bapepods@Ro¥oaesaoRt Y] dides

ceadRDbRagdVdtessos aYoae y¥3)eea YyasyWdsr @) oaxeamedcd2a} RdesoaYea 0D
do ea3da Rd) 338oya3doeya YoBdacecasysyY o¥aberaxs®,e9rd;t aR foadaoey
p<0, 01). E3aeaosoa egadRDBReaddymeraRi co RyaRIdjiommehs e Rea 3 RbDHYD
3a8yRedo e eRooafhs 1680g o3dbeasRRoaad>essgeoamdrd-bhYRIdO 3 | 38
Yasea oaa a8doyRdo 3} sape} 9ax»a »e) di g Rpbergaay¥Yhg Yeods od
deae3adt o2 a30aYoeaesc3ysflocaoad¥ddaszcd [8, 94dRd CrhdasyYfdR

[www.rejr.ru| REJR. 203; 13 (2):50-62  DOI: 10.21569/222274152023-13-2-50-62 58


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

" Caoki mazonex: u KoaGouex
Hapyauii aaepusii c1oil

T Tlapyaumait waekcuopuniai coi

Buyrpenuit suiepuniii coi
Buytpeunnit wiexendopunsaii coi

| Tancanowapunaii c1oi

Caoii nepsubax

Ca0ii ma109€K H KOI009eK

o HapyxHbIil s1epHbII c10H

__ BayTpennnii n1ecagopyubIil coi

TaHTIHOHAPHBIH C10H

C:10ii HEPBHBIX BOIOKOH

¢o3¥f Hg.6hb)

— e " . Murstermait snmveawit
7 . - '

'\

o’

A g A
o P B T L S
! . A oy .v .4,‘, - o 3 it L v

' A

%% Buyrpemnmit nackcngopwmtii croi
| Fancamonapuni caoi

Caaoii weppuLIx Bo0K0N

¢o03Y Fi.63)

¢o3. dadaeseszaeR3RaA.

602368adayoya3dRt dR3e@28aR 3aeyRedos d3adodR, YoV, RiIpdHoa,)das
0Y o300Yoees ¥3)eea 33RD) caROV) FRDedIsaa¥Waode J¥Wdeeea yas(
Yaobease3eYot Jdi 3RDBY)}dR Yh3oades RJd) 380§ Redds ocaomames¥suod.
9 9 @ 200.

Fig. 6. Microsections.

Hi st ological structure of rabbi t 6sontroegroum ab ¢ imneediately after ultraxy e
sound exposure; ¢ 0 2 weeks after exposure of high acoustic power ultrasound. H&E. Zoom x200.
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PERFUSION CARDIAC MANETIC RESONANCE WH ADENOSINE TRIPHOSPHATIE THE
DIAGNOSIS OF MYOCARDIAL ISCHEMIA

Stukalova O.V. 1, Pivovarova A.l. 1, Soboleva G.N. 1, Ternovoy S.K.12, Karpov Y.A. 1

1 E.l. Chazov National medical research centre of cardiology.
2 .M. Sechenov First Moscow State Medical Univers ity (Sechenov University). Moscow, Russia

urpose. To show abilities of stress cardiac magnetic resonance (CMR) in diagnostics of my-

ocardial ischemia; to evaluate the tolerance of using adenosine triphosphate (ATP) in perfu-
sion cardiac magnetic resonan  ce in diagnostics of myocardial ischemia.

Materials and methods. Perfusion stress CMR was provided in 40 patients with suspected
or known ischemic heart disease. ATP was used for pharmacological stress in dose 160 mkg/kg/min
during 3 -5 min. Stress -induced perfusion myocardial defect was defined as the area of low signal in-
tensity during the first pass of contrast on 3 and more following images.

Results. Severe adverse effects of ATP infusion were not detected. The chance of appearance
perfusion defect in  zone, associated with atherosclerosis obstruction in coronary arteries, were high-
er more than 2 time$.6AR,=3206D38). @6 mpared to the zon
unaltered coronary arteries. In 7 patients, subendocardial perfusion defects were found in slightly
altered coronary arteries and had a circular diffuse character.

Conclusion. ATP is a safe stress agent for perfusion cardiac magnetic resonance. Diagnostics
myocardial ischaemia become possible due to detection of perfusion defects in subendocardial zone
in consequence not only of obstructive coronary artery disease but also as a result of coronary mi-
crovascular dysfunction.

Keywords: perfusion cardiac MR, stress CMR, adenosine triphosphate, myocardial ischaemia,
myocardial perfusi on.
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Fig. 1. Perfusion stress MRI with adenosine triphosphate, LV short axis.

Patient F., 54 y.o., with angina and subtotal stenosis of obtuse marginal artery acc ording to coronary angi-
ography. A, D 0 basal, B, E 0 middle, C, F 8 apical segments in first pass of contrast on a pharmacological
stress (low row) and on a rest (upper row). Arrow shows a perfusion defect of the inferior lateral wall of basal

(D) and mid dle (E) segments and inferior wall of apical segments (F).
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Fig. 2. Perfusion stress-MRI with adenosine triphosphate, LV sho rt axis, basal segment.

Patient B., 48 -year-old with normal coronary arteries. An example of dark rim artefact as a subendocardial
circular hypointensive signal on images of rest and stress (shown by arrows).
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Fig. 3. Perfusion stress-MRI with adenosine triphosphate, LV short axis.

Patient A., 50 -year-old with normal coronary arteries. A, D 0 basal, B, E 0 middle, C, F & apical segments in
first pass of contrast on a pharmacological stress (low row) and on a rest (upper row). Spl enic Switch -off in
perfusion CMR with adenosine triphosphate.

Images of myocardial perfusion in stress adenosine triphosphate (low row) in time of contrast in right ven-

tricular (A, D), in peak of contrast in myocardium (B, E) and second pass of contrast ( C, F). In maximum
stress on peak of contrast there is an absence of hyperintensive signal of contrast from splenic. Arrows point

on the spleen.
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Fig. 4. Perfusion stress CMR with adenosine triphosphate, LV short axis, basal segment.

Patient A., 73 -year-old woman with non -obstructive coronary arteries and risk factors of coronary artery dis-
ease. Subendocardial circular myocardial perfusion defect.

At the level of basal segments in stress there is a subendocardial circular defect of myocardium, which is not
detected in rest. Stress induced perfusion myocardial defect (shown by arrows) probably as a consequence of
coronary microvascular dysfunction.
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COMPUTED TOMOGRAPHYN THE EVALUATION OEARLY POSTOPERATIVE
COMPLICATIONS AFTER RANSCATHETER AORTMALVE REPLACEMENT

Veselova T.N.j|j, Shirkin AEV}|,SYekhaeog 5S.

1 & E.l. Chazov National Medical Research Centre of Cardiology.
2 8 Sechenov University. Moscow, Russia.

urpose . To study the correlation between computed tomographic (CT) characteristics of the
aortic root anatomy and the progre  ssion of postoperative complications associated with the
prosthesis condition in patients undergoing transcatheter aortic valve implantation (TAVI)

for critical aortic stenosis.

Methods. We examined 70 patients aged 60 to 91 years old with a verified diagn osis of critical
aortic valve stenosis. All patients had preoperative CT aortography on a Canon Aquilion ONE CT
scanner with 640 slices and a 160 mm wide detector. We analyzed parameters such as fibrous ring
shape, degree of aortic valve calcinosis, symmet ry of aortic valve calcinosis, number of aortic valve
leaflets, distance from coronary artery ostia to fibrous ring, aortic -ventricular angle and severity of
aortic atheromatosis. Control transthoracic echocardiography (EchoCG) was performed in all pa-
tient s on day 1 -3 after TAVI to analyze the condition of the prosthesis and identify potential postop-
erative complications.

Results. A mild correlation between the severity of asymmetry of aortic valve calcinosis and
the degree of paraprosthetic regurgitation w as observed in the total patient group (r=0.44, p=0.0002)
and in the CoreValve Evolut group (r=0.40, p<0.015). This correlation was more pronounced in the
Acurate Neo group (r=0.52, p=0.002). The degree of aortic valve calcinosis weakly but significantly
correlated with the degree of paraprosthetic regurgitation in the overall patient group (r=0.34,
p=0.0004). This correlation was more pronounced in the CoreValve Evolut group (r=0.44, p=0.006)
and was not significant in the Acurate Neo group. There was no s tatistically significant correlation
between paraprosthetic regurgitation and the other CT criteria.

Conclusion. Asymmetric calcification of the aortic valve and, to a lesser extent, the severity of
calcinosis can serve as prognostic factors of paraprosthe tic regurgitation after TAVI using Acurate
Neo and CoreVale self -expanding prostheses.

Keywords: computed tomography, transcatheter aortic valve implantation, aortic valve stenosis,
hybrid technology in surgery.
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Fig. 1. CT of the aortic valve area in patients with severe stenosis and calcification of t he aortic

valve. Multiplanar reconstruction.
a 0 Patient S., 76 years old, with symmetrical aortic valve calcification.
b 0 Patient A., 83 years old, with moderate asymmetry of aortic valve calcification.

¢ 0 Patient G., 78 years old, with severe asymmetr y of aortic valve calcification.
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Fig. 3. CT scan of the heart of patients with severe aortic stenosis. Coronary reconstruction of the left
ventricular outflow tract. Left ventricular  -aortic angle is measured between the plane of the annulus
and the horizontal line.

a d Horizontal chara cter of the aorta (leftven tricular -aorti ¢ angl e O57 degrees) .

b & Non horizontal character of the aorta (left ventricular -aortic angle <57 degrees).
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THE VALUE OF TRANSORACIC ECHOCARDIOGRAPHY AND CARDIAC CT IN THE
DIAGNOSIS AND PREOPERATIVE PLANNING & PULMONARY ARTERYTRESIA WITH
VENTRICULAR SEPTALEBECT IN CHILDREN

Khasanova K.A. 12, Ternovoy S.K.23, Abramyan M.A. 14

J o

Rod
bo

1-Morozovskaya Children6s City Clinical Hospital.

2 - .M. Sechenov First Moscow State Medical University (Se chenov University).
3 - A.L. Myasnikov Institute of Clinical Cardiology, NMIC of Cardiology.

4-Peoplesd Friendship University of Russia. Moscow,

urpose . To assess and compare transthoracic echocardiography (TTE) cardiac CT in the di-

agnosis and preoperative planning in children with pulmonary atresia with ventricular sep-

tal defect.

Materials and methods. The study comprised 38 patients, mean age 1,5 y.o., all of them
underwent TTE, 36 0 cardiac CT, 33 0 angiocardiography. On TTE, cardiac CT and angiocardiog-
raphy assessment of pulmonary artery degree hypoplasia was performed. The ability of methods to
determine the type of atresia, stenosis of the pulmonary artery branches, and aorto -pulmonary col-
lateral arteries was analyzed.

Results. The accura cy of TTE and cardiac CT in the diagnosis of pulmonary atresia with ven-
tricular septal defect was 94.7 % and 100%, respectively. CT of the heart had 100% accuracy (AUC
1.00) in determining the type of pulmonary atresia with ventricular septal defect, asses sing the func-
tional state of the pulmonary artery, and in detecting large aortopulmonary collateral arteries. Cardi-
ac CT proved to be a more effective than TTE (p<0.05). Cardiac CT had one erroneous result in large
aortopulmonary collateral arteries stenos is detection due to technical limitations in a newborn child
with a high heart rate: the accuracy of the method was 96.4% (AUC 0.967) and it was significantly
higher than of TTE (accuracy 75%, AUC 0.756). Assessing the possibilities of cardiac CT in the co r-
rect determination of the large aortopulmonary collateral arteries segment supplying, the diagnostic
efficiency of the method was as follows: sensitivity 85.2%, specificity 98.3%, accuracy 97% (AUC
0.931). TTE did not determine the junction of the large a ortopulmonary collateral arteries with native
pulmonary artery in any of the cases.

Conclusion. TTE is a screening method and has a high diagnostic value in the diagnosis of
pulmonary atresia with ventricular septal defect, but due to limitations in asses sing the detailed
anatomy of the pulmonary arteries (accuracy rates vary from 80% to 86%) and collateral pulmonary
blood flow (accuracy less than 85%), it cannot be considered as the method of choice in preoperative
planning. Compared to TTE cardiac CT is a more effective technique both in diagnosing pulmonary
atresia with ventricular septal defect in children and in preoperative planning (the accuracy of the
method varies from 96 to 100%), and in patients with pulmonary atresia with ventricular septal de-
fect types 1 and 2 can be an alternative to angiocardiography tool in case of planning open palliative
interventions. In case of planning endovascular correction of pulmonary atresia with ventricular sep-
tal defect 1 and 2 types cardiac CT is a duplicating an giocardiography technique. In some cases, CT
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of the heart has limitations in assessing the distal parts of the large aortopulmonary collateral arter-
ies at the level of the pulmonary segment 0 an important preoperative goal in treatment children with
pulmon ary atresia with ventricular septal defect types 3 -4. For this reason, in this group of patients,
angiocardiography remains the method of choice for preoperative planning for the correction of pul-
monary atresia with ventricular septal defect.

Keywords: cardiac CT, TTE, angiocardiography, children, congenital heart disease, large aor-
topulmonary collateral arteries.
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Fig. 1. Patient V., 6 months old. Retrospective ECG -gated, contrast enhanced cardiac CT. Fourth
type of pulmonary artery atresia in combination with aortic arch dextropaosition.

O & Arterial phase of contrast enhancement, axial plane.

The trunk and both branches of the pulmonary artery are missing (red circle), the right aortic arch is visual-
ized. The large aortopulmonary collateral artery (white arrow) extending from the aortic arch is deter mined.

B 0 Arterial phase of contrast enhancement, axial plane.

The right aortic arch is visualized. An additional collateral artery (yellow arrow) extending from the descend-
ing thoracic aorta is determined. At the pulmonary segments level, another large collateral vessel is visualized
(red arrow).

C 0 Arterial phase of contrast enhancement, oblique -sagittal plane, MIP mode.

A large systemic -pulmonary collateral artery (red arrow) extending from the left subclavian artery is visual-
ized.

D 0 3D reconstruct ion mode.

The aortic arch dextroposition is visualized. The large aortopulmonary collateral artery (white arrow) extend-
ing from the aortic arch, an additional collateral artery (yellow arrow) extending from the descending thoracic
aorta and a large system ic pulmonary collateral artery (red arrow) extending from the left subclavian artery
are determined.

¢oRY Fig.23) ¢ o Ry Fig. 2d)
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Fig. 2. Patient A., 7 days old. TTE of pulmonary artery atresia with ventricular septal defect.

A & Apical four -chamber position. Chambers of the heart and the interventricular septum (asteris k) are visu-
alized. A large (up to 8 mm) ventricular septal defect is diagnosed.

B & Apical four -chamber position, doppler effect (double white arrow). The interventricular septum (asterisk)
with a left -right reset is determined (white arrow).

C 0 Parastern al position, short axis. The aortic arch (white dotted line) is visualized. The trunk and the left
branch of the pulmonary artery are not located in a typical place. In a typical location of the right branch of

the pulmonary artery there is a vessel with a diameter of up to 3 mm (red arrow), regarded as a hypoplastic
right branch of the pulmonary artery.

D 0 Parasternal position, long axis. A large aortopulmonary collateral diameter up to 2.8 mm extending from
the descending part of the thoracic aorta is de termined (black arrow).

According to the results of TTE, the diagnosis was pulmonary artery atresia with ventricular septal defect
type 3 -4, large aortopulmonary collaterals. As part of preoperative planning, a CT scan of the heart was per-
formed to clarif y the anatomy of the defect and the functional state of the collaterals.

¢o3. Fy R3(R) ¢ o3 (F&.3hb)
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Fig. 3. Same patient A. as in the figure 2; 8 days old. Cardiac CT (medical sedation), contrast en-
hancement, no ECG -gating.

A 0 Arterial phase, coronary plane, MIP. Shortened, cone -shaped trunk of the pulmonary artery was deter-
mined (b lack arrow). Sharply hypoplastic, confluent right and left branches of the pulmonary artery were vis-
ualized (red arrows).

B 0 Arterial phase, oblique coronary plane, MIP. A large aortopulmonary collateral artery (yellow arrow) ex-
tending from the aortic ar  ch (black asterisk) has been identified.

C 0 Arterial phase, axial plane, MIP. Sharply hypoplastic, confluent right and left branches of the pulmonary

artery were visualized (red arrows). An additional large aortopulmonary collateral artery (yellow arrow) ex-
tending from the descending thoracic aorta with the presence of a stenosis site at the level of the mouth

(green circle) was determined.
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D & 3D reconstruction mode. A sharply hypoplastic left branch of the pulmonary artery, large aortopulmo-
nary colla teral arteries (yellow arrows) with the presence of a stenosis site at the level of the mouth of one of
them (green circle) were visualized.

According cardiac CT results, pulmonary artery atresia with ventricular septal defect type 1 was diagnosed.
Major aortopulmonary collateral arteries were found with stenosis at the mouth. For the final verification of
the diagnosis, a cardiac angiography followed by balloon angioplasty major aortopulmonary collateral arteries
stenosis.

go3. Hg R4(R) ¢ o3 (Fg.4b)

¢o3. Fl Y4 (3)
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Fig. 4. Same patient A. as in the figure 2 and 3; 9 days old. Angiocardiography and selective angi-
ography of large aortopulmonary collateral arteries.

A 0 The shortened, cone -shaped trunk of the p  ulmonary artery (black arrow) and sharply hypoplastic, conflu-
ent branches of the pulmonary artery (red arrows) are determined.

B 0 The large aortopulmonary collateral artery departs from the aortic arch and goes to the upper lobe of the
left lung, the lum en is not changed throughout (yellow arrow),

C 0 The large aortopulmonary collateral artery departs from the descending part of the thoracic aorta and

supplies blood to the lower lobe of the left lung (white arrow); at the mouth of the collateral artery t here is a

local area of narrowing of the lumen - stenosis (black circle).
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SINGLEPHOTON EMISSDN COMPUTED TOMOGRARY IN THE DIAGNOSISOF CEREBRAL
PERFUSIONCHANGES IN CARDIAC AND VASCULAR SURGERY

Korotkevich A.A., Semenov S.E., Trubnikova O.A.

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

The presented literature review is devoted to the issues of radionuclide diagn osis of
brain perfusion during surgical interventions on the cardiovascular system. The main radi-
opharmaceuticals used for the SPECT technique are briefly reflected and the issues of data
interpretation are raised, the possibilities of the technique are sh own on the example of the
experience of researchers in various surgical interventions. It has been established that brain scin-
tigraphy is highly informative in detecting perfusion disorders, can help in the choice of surgical tac-
tics and personalizetheap proach to the patientds treat ment and th
SPECT data expand the possibilities in studying the influence of perioperative factors on the state of
the brain and cognitive functions. Literature search was performed using electroni ¢ databases Pub-
Med, Google Shcolar, E -library.
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Fig. 1. SPECT, brain,axial slices.

Semi-quantitative method for assessing CBF. Decrease in CBF in the postoperative period.
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Fig. 2. SPECT, brain, axial slices.

Dynamics of CBF: a 0 increase in CBF in the postoperative period, b 0 decrease in CBF in the postoperative
period.
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RADIAOLOGY OF ODONTOGENIC MAXILLARY SINUSITIS

Serova N.S, Gridasova 1.S, Mikhailin SD., Pavlova O.Yu., Babkova A.A.

Sechenov University. Moscow, Russia.

iagnosis of odontogenic maxillary sinusitis is an urgent pro blem due to the widespread

use of dental treatment and various types of surgical treatment in the region of the upper

jaw alveolar process.

This article provides complete information on this issue: etiology and pathogenesis, risk
factors and features of th e disease development, classification. The main section of the review is de-
voted to the radiological diagnostics of odontogenic sinusitis, mainly multislice and cone -beam com-
puted tomography, depending on the cause of sinusitis: periapical changes, endodon tic treatment,
tooth extraction, sinus lifting and formation of an oroantral anastomosis, complications of dental
implantation, and attachment fungal infection.

An overview of the oOodontogenicity indexdé is also |

en into account by radiologists when examining patients of this category

Keywords: odontogenic maxillary sinusitis, MSCT, CBCT, periapical changes, sinus lifting, oro-
antral anastomosis, dental implantation, fungal infection
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Anatomy of facial skull bones and paranasal sinuses [18].
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Fig. 3. Intraoral contact radiographs ,teeth 4.7, 4.6 (A), 3.6, 3.7 (B).

A 0 an orthopedic bridge is determined. Under the artificial crown 4.6, secondary caries is visualized. The root

canals of tooth 4.6 are heterogeneously, fragmenta rily filled with filling material. Shafts are visualized in the
upper thirds of root canals 4.7. The canals of the distal root of the tooth 4.7 are homogeneous, filled with filling

material except the tops of the canals. Canals of the medial root filled ho mogeneously, up to the tops. The fill-
ing material is visualized beyond the top of the distal root 4.7. In the periapical region of the medial root 4.7, a

focus of bone tissue resorption with clear, even, sometimes sclerotic contours is determined d cystogr anuloma.

B 0 the orthopedic bridge is determined. Secondary caries is visualized under artificial crowns 3.6, 3.7. Shafts

are noted in the upper thirds of root canals 3.6. The root canals of tooth 3.7 are heterogeneous, filled with fill-

ing material up to t he top. In the periapical areas of the roots 3.7, foci of bone tissue resorption with clear,
even contours are determined & chronic granulomatous periodontitis. The root canals of tooth 3.6 are uniform-

ly filled with filling material except the tops of the canals. The filling material is visualized beyond the tops of
the tooth roots 3.6.
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Fig. 4. Orthopantomogram

In the projection of the left maxillary sinus lower wall, high -density foreign bodies are determined, mainly of a
confluent nature 8 fragments of filling material brought out beyond the tops of the tooth roots 2.6 (marked by
a circle).

View Options
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Fig. 5. MSCT, view of the workstation screen.

3D and multiplanar reconstructions (sagittal, coronal, axial) are presented.
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Fig. 6. CBCT, view of the workstation screen.

Panoramic, 3D, axial reconstruction and cross -sections are presented.

[www.rejr.ru| REJR. 203; 13 (2):128-137  DOI: 10.21569/22274152023-13-2-128-137 116


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

¢o23. Flg. R7 (R) ¢o3r (FB. 7Db)

AN

¢o3¥Y(Fig. 7 3)

¢o3. Bt T. KeoogcowamaffyjmdYw®eosas 329) 3268, €0323ReadRd
AO0OtRyo286Rdi aRt 3adaa3e83)deot, 3apd2s doazrsaayd> adaR. O ta
dR3@g 2o, BRdpna ecea3c2ReadRdi dab¥RédrFaRpaosodaangba2.6 YobyRdIdob
do3esoeoes s8dRpypdoes da39h, 3 yasedosos o9 3aYoafhoo doas) 3Rs0.
3sayasaR dqYasgy, 23@8a9yasR. O ©29pD®29g 9 YR3¥BOoOYyoaa c£a3aead
a2e3arvadtaest yoeaszeszadoyaszrdaa jeadyassa 3doboszgae of aoda
0 0tRyoeeRIdi ®adaa3e83) dcot, 3ap29 (da3eaeaye oadaR. O ga32Rse
YRy 3RbBb3apbpasodt deoe3zreoaees 86dRas0 ad3)ydeaes deos3sfh, 3 yasedoso
3R Y eveRoooas baosa 3sayasR dY¥asg), 3 evadadeasad®g sdm¥awyas g
di3goeya 33098} 3R ae3arvadtaes3t yoeas3e3adoyaszdaa Jeadyasaoa
OdtRyo0668Rdi aRt 3adeaa363) dGot, 30p29 doa3xsoaya> adaR. O & (
3Rb3apnpaaodt dazxeaae B8dRao ad3) ydosc sdho3doefo,e 8 Rymwe d g ad t+3 g
eReaoae baosa 3sayasR dYasgy, 3 eadadeas. JaYAhe Yasgasayad
9 ho.

Fig. 7. MSCT. Odontogenic maxillary sinusitis, periapical changes .

A & Sagittal reconstruction, bone window mode. In the periapical region 2.5, the interradicular region, and also
periapically in the region of the buccal -mesial root 2.6, a rounded focus of bone tissue resorption is visualized,
with clear and even contours. The lower wall of the sinus in this are a is displaced upward amd thinned. In the
lower and partially anterior sections of the left maxillary sinus, hypertrophic thickening of the mucous layer is
determined.

B & Sagittal reconstruction, bone window mode. In the periapical region 2.6, a focus o f resorption of the bone
tissue is visualized with rounded, clear and even contours. The lower wall of the sinus in this area is displaced

upward, with a defect. In the lower and partially anterior sections of the left maxillary sinus, hypertrophic

thicken ing of the mucous layer is determined.

C 0 Sagittal reconstruction, bone window mode. In the periapical area 2.8, there is a focus of bone tissue re-
sorption of a rounded shape, with clear and even contours. The lower wall of the sinus in this area is dis placed
upward, with a defect. The left maxillary sinus is subtotally filled with pathological content.

[www.rejr.ru| REJR. 203; 13 (2):128-137  DOI: 10.21569/22274152023-13-2-128-137 117


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

. .,“-?,,g

goz. Ry R8(R) ¢o3 s (F&.8b) ¢o3X¥Y(8ig. 8 3

«
&
S N

¢o3. AdDELT; 06 +dD. Keoocoyauosohs YasgoeayadiIszseaas R3O

AOtRyo28eRdi aRt 3adea3e3) decot, 30p29 (deoe3xegaoya adoR. ] a¥Yf
ceadoaa 3a2v03DO25Sfo. O ardR360 9202p2as 3603do 3dF3IRRoPE® a®
3aYayoayda> 9Rea3OIRIR, YhYaeaoeoays bHBR. Y3 ggasdyRedaRald ® a6
saboRdt eaaya> do3at 2.6 Yob)yRdobosjaeszt 3RbBb3tpnpasosa da3eae

daae)3R90 (dqos3xeay3RajdasR), o923p8tt 38aadR 328} 3R Y ©BRo 9
83t Ryo26eRdi aRt 3 adoommjgd @nte.ad®Rges daYays YasagoeayadI3eaay
9990398980 yoecas3e3adoyasdea jJeadyasaoa 3doboszges ofrodoaydo.
ae3t 0J0a3oedpsoRyssuudees e doasf o3 aYayooays sRea39IRAR, YAHYaeads
cea3o9ReoddRdi aae of dR3802 yayoafhg deoesosae 2.6 eRdona Yob)y Rdob
dassh, 3 yaedooso, 3aYoafhoo doaoeesy)3Rs902 (doszxeay3RaydasR), )
aR, 3 evadadeas.

OdtRyoe86Rdi aRt 3ados3es3) agmidl 3e@¥Fe 3¥@3 g0 e Rdi aa bRead
9a9 a&a68erada egada382 3298} 3R Yob)yRdobo3jae3zt o0s8a3avaoaa e6ad
) 3R829¢edRasRa. O bhoo® BReezeumxaA+t4eest vadade oo9p8as 3604
yo 3Ra) 3

Fig. 8. A 0 MSCT; B, Co CBCT. Odontogenic maxillary sinusitis, foreign bodies.

A 0 Sagittal reconstruction, bone window mode. The left maxillary sinus is subtotally filled with pathological

contents. Within the lower wall of the sinus, a fo reign body is determined 8 a fragment of a filling material
brought out beyond the top of the tooth roots 2.7. In the periapical region of the buccal -mesial root 2.6, a re-
sorbed bone tissue is visualized, with rounded shape, with clear, even contours (cyst ogranuloma), the lower

wall of the sinus in this area is thinned, with a defect.

B & Sagittal reconstruction. In the lower part of the left maxillary sinus, an uneven hypertrophic thickening of

the mucous layer is determined. Within the lower wall of the sinus, a foreign body is determined 8 a fragment
of a filling material brought out beyond the top of the tooth roots 2.6. In the periapical region of the buccal
roots 2.6, a resorbed bone tissue is also visualized, round in shape, with clear, even contours (cystogranulo-

ma), the lower wall of the sinus in this area is thinned, with a defect.

C 0 Sagittal reconstruction. The left maxillary sinus is totally filled with pathological content. In the middle sec-
tion of the sinus cavity, a high  -density foreign body is visualized, with clear, even contours 0 a dental implant.
In the zone of adentia 2.4 -2.6, a defect within the lower wall of the left maxillary sinus is determined.

[www.rejr.ru| REJR. 203; 13 (2):128-137  DOI: 10.21569/22274152023-13-2-128-137 118


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

9206 . O sadesashg a3djyRtg ddaspysoYWawaRlsas 2f38IR. TRdnpoa

sResas3oRd, ca2eRYY0e Y cadoszzsbas3dgodsReRy bBREH3068 2 &6 68ag
aegt> 3} f 3@3Rea9 evdt dodasoobBgosaYrRasgaod -yadi3eo [39, 4
990, yea 9anp0g €302Y0a38609 d sRibvexsel s Ot cosdudesag R 0
(3023. 8). easacRdi e 29edRa68RGOD.

tez3gatooa ega3da JeRdasot bidesewy.oa Yaoae)} yosoa RYea3h a8c¢
Za 9809821 3teR RYege3aY, Y3 RMRxemw3ateyywxd -Y3ast yozxdea aca
a2ea2968Rdi a9 yado o9y3Rae YRemoed 13xaydimy R3 ®»a) ddaessaa 3 R3a

JeRdaoao2 by oY, 2, azdo >y 0 dhoediRdaadREOPRa O 1 2 Yabsosan.
3RYaoa o) di, ms3ad a330Rs6 0¢ ba Ry xeowdi e Y¥Ysa380 3 8095 egaYAhrRo
9a JYadoyoYRae3t . Yaaboanoahg oa3dansaasde. Za3daa

t} 389 Rt e©e€dR3828dR svsape) 3dagosmddbydo YoasgoaayadI 3829 :
faY Yasd3goeaas yoaoadiz3ed o9 Yasgdbtgadt 3 ceeRps asdoa-a 3R3e3a383Ra
9) 329 9apae 295068t 3RbdoyoheaoaaBRObosg3floBaaada yR3>®@EIBRFJ 3 (
do €32 3ddaoaseaegoyas3des gocaywmmw3Ida@pnaéa3xtra¥pgsRonasosahe doa3a

90 yadis3zeds aa g8adyossR 9anasgxfPaecpydwipi dAdeaeh, tLdbaszesab
99, Ba €30 e go'vo R@8Deym 33683 a8m@aRgt 3 aRdoyos2a09 3)fcaYaes a6(df
yadi3eos &a8aR 9apnage fhagi saarmRBRoda 9va vwa3zemwa-af)lg &aeca3RGcI6,
3] 838YaYRai ceadoaaszei I . L b¥d2ae oo, yea yas
saeiva 8adyoseoR oa3eReayooas do3Mo36)ecase aHifo3gdiemjasy a a3} yaas
¥a 3023d €a3da3RGcoO. dt ae 3+t > 9R3)Yyaao0a9 G aed &3 @ &
OaRdo b eRaoafg docasRe ) Bfpaaepdb YOBbLd ysa Y 3Yoal oayas
} YaspnpeRgi , yea RoaRegasost dB¥Rei | 2RMYme®mda YeoszreRdAdogadi s

ya bJfR 8R4 pa 3djpnog e30¢gdaaadceY¥Yoboa(qga®R- Z al reiRmwioaaf 50.A |
Yooaot ea3da3RecG20 YasgoaayadBsgoeoabkyd.3xi20P2ER) ca3das3RecIt
€302 JeRdasaoo by} ¢ R. RO f adazat bosRyrxddABa tWR3IBa>6 €30Yy29as6
dt ae 3t YbRos9soaaa 3R3ecoadoapnoaVws gdpsasysoadel @Ry & aevod96ayYaddad

6.5 mm

¢o93. Fiy. R9(R) ¢o3f (F.9b)

¢o3. dktt ¥. Keaosgoayaosofe Yasgas mya diassessede 2300 €jassad a | i
Ad3RyoeeRdi aRt 3 a(d addsscessedredditao,R16 3 adaa363) dGo+t.

J] aYhe Yasgoesayadiszeaaes 3029} 3 O Oa¥e 3>} 36t 0 3) f6ae R mea
a2e6eada da¥Yeya YasgoaayadIs3goayo DBIBO0PR saxda®dRa &t 7y dd mdbd
99 3ddas3abhos3aYRoaoafhoso deasg) 3R99 (3a3e8atoaoa ea3da JeRdaad

Fig. 9. MSCT. Odontogenic maxillary sinusitis, condition after tooth 2.6 extraction. A 0 sagittal recon-
struction, B 0 frontal reconstruction.

The left maxillary sinus and its anastomosis are subtotally filled with content. In the anterior -inferior section
of the left maxillary sinus, there is a bone wall defect up to 7.1 mm with clear, even sclerotic contours (condi-
tion after tooth 2.6 extraction).
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Fig. 11. CBCT. Maxilla ry sinuses. Odontogenic maxillary sinusitis, condition after implantation.

A 0 Coronal reconstruction. The left maxillary sinus is subtotally filled with content, an implant 2.5 is visual-

ized, the apex of which is located 3.6 mm above the sinus lower wa Il. In the right maxillary sinus there is an
uneven thickening of the mucous membrane, the implant 1.4 is visualized, perforating the floor of the maxil-

lary sinus.

B 0 Sagittal reconstruction, left maxillary sinus (same patient).

C 0 Sagittal reconstru ction. In the lower sections of the right maxillary sinus, there is a parietal thickening of

the mucosal layer above the osteoplastic material (condition after sinus lifting), the osteoplastic material is
visualized fragmentarily, the 1.4 implant is comple tely located above the sinus lower wall within the osteo-
plastic material.
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Fig. 12. MSCT. Sagittal reconstruction. Odon-
togenic maxillary sinusitis, oroantral anasto-
mosis.

In the area of extracted teeth 1.5, 1.6, a defect of
11x10 mm is visualized, without signs of neoosteo-
genesis & an oroantral anastomosis. In this area
the mucosal layer of the right maxillary sinus is

uneven ly thickened with polycyclic upper con-
tours.

¢ o 3. Fit.22) (

¢o3.a(Fig 13 a) ¢os. FEig 13b) (
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Fig. 13. CBCT. Odontogenic maxillary sinusitis, forming fungal bo dy.

A 0 Sagittal reconstruction, in the lower part of the right maxillary sinus, the content of a heterogeneous
structure and inhomogeneous density is noted, with a polycyclic upper contour, with areas of rounded and
linear inclusions of high density 8 a forming fungal body.

B & Frontal reconstruction, the same patient. Within the content, high density foreign bodies are visualized,
the largest of them with clear and even contours, round in shape, up to 2.0 mm in size (filling material).
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Fig. 14. MSCT. O axial projection , B & sagittal reconstruction . Odontogenic maxillary sinusitis,
forming fungal body.

In the left maxillary sinus, a high -density filling material of 4x6.5 mm in size is visualized, as well as hyper-
dense linear and irregularly shaped inclusions around it d forming fun gal body. The right maxillary sinus is
subtotally filled with content.
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NON-ECHOPLANAR DIFFSION-WEIGHTED IMAGESN THE DIAGNOSIS OFTEMPORAL
BONE CHOLESTEATOMA

Korobkin A.S.1, Akchurina. E.D. 1, Lar i A AlizadaEd®.12,
Serova N.S.2, Serebryakova 1.YU:2

1 & National Medical Research Center of Otorhinolaryngology of the Federal Medical and Biological Agency. Moscow, Russia.
2 8 Sechenov University. Moscow, Russia.

holesteatoma of the temporal bone is one of the current problems of modern otorhinola r-
yngology. The article presents a review of the main methods of radiological diagnostics
used for revealing this pathology, their advantages and disadvantages. A new sequence of
magnetic resonance imaging especially effective in diagnostics of cholesteatom a is de-
scribed - nonechoplanar diffusion -weighted imaging (non -EPI DWI). Non -EPI DWI allows to differen-
tiate cholesteatoma from other pathological content in the middle ear. This sequence has a special
role in patients after surgical treatment because it allows to visualize cholesteatomas against the
background of scar tissue and fluid and eliminates the need for revision surgery.

Keywords: cholesteatoma, temporal bones, MRI, CT, non -EPI DWI, CPA, diagnostic imaging.
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Fig. 1. CT and MRI of the temporal bone, axial images.

a d CT scan, bone window, antrum and tympanic cavity filled with contents. b o CT, soft tissue window.c & T2-
WI with fat suppression. d 0 Non-EPI DWI. e 6 T1-WI. On CT (a, b), the contents of the tympanic cavity and
antrum have the same soft tissue density. On non -EPI DWI (d), the restriction of the signal from the contents

in the tympanic cavity is determined (cholesteatoma, arrow). On T1 -WI (e), there is a high signal from  the con-
tents in the antrum (cholesterol granuloma, curved arrow).
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¢o3. Fy R2(R) ¢ o35 (Fy.2Db)

¢o03. d¥FT Yozxayosae da3682, Rd3zoRdi saha 33abhf.
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Fig. 2. MRI of the temporal bone, axial images.

a 0 On echoplanar DWI, there are no significant diffusion restriction sites in the temporal bones. Pronounced

artifacts (arrows ) are noted at the border of the pyramids of the temporal bones and the brain. b 0 On non -
EPI DWI of the same patient, there are no artifacts of magnetic susceptibility, the contours of the temporal

bones are clearly visible and the area of diffusion restr iction caused by cholesteatoma (arrow) in the right
temporal bone.
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Fig. 3. MRI of the temporal bone, axial images.

a 0 T2-WI with fat suppression, b d non -EPI DWI. In the tympanic cavity, a cholesteatoma 2.8 mm in size is
determined, which has a pronounced signal restriction on (b) non -EPI DWI.

¢o3. F. Y4 (3) ¢o3. Fig.4d) (

¢o3. AT Yoszeyoeos doa3zred, Rd3zoRdi saha 33abh.

ROpPR #3 3 posacaeRYdaoaoas Yob)y Rdobosji1eat ©YR saddog o
do3eg DdbaroRdi aa 3R3ecadanasasRt gte daessodReR)s RY (kefp#fBaoRe 3 a 36 3
non-E P | D Wi 2 aa oaRJRedoYRae desae3Rzeoaaa Yayade Yey ).t O) Rd
3R3eadanasaaRt eR3RyRaydoasR (obayasajeRt 3e83addR) o8a Yob
YRae +3E3 aW o asee3sRaO|f.1

Fig. 4. MRI of the temporal bone, axial images.

a 0 Fat-suppressed T2WI shows two small soft tissue lesions in the tympanic cavity. b 0 Medially located cho-
lesteatoma (straight arrow) causes diffusion restriction on non -EPI DWI and does n ot accumulate contrast
medium (CM) on postcontrast TL  -WI (d). Laterally located paraganglioma (curved arrow) is not visualized on

DWI and intensively accumulates CM. ¢ 0 Precontrast T1 -WI.
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Fig. 5. MRI of the temporal bone, axial images.

a 0 On T2 -WI with fat suppression and b 0 T1-WI, the content in the postoperative cavity is determined with
a level that can be mistaken for liquid. ¢ 0 The presence of diffusi on restriction on non -EPI DWI allows the
diagnosis of cholesteatoma.
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Fig. 6. MRI of the temporal bone, axial images.

Patient with chronic suppurative otitis media, after tympanoplasty. a 0 T2-WI with fs, b 8 non-EPI DWI, ¢ 0
T2-WI ciss, d 0 T1-WI. On non -EPI DWI, a small cholesteatoma (arrow) is visualized against the background
of fluid content in the ty  mpanic cavity and mastoid cells.
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Fig. 7. MRI of the temporal bone, a xial images.

A patient with bilateral chronic suppurative otitis media, surgical treatment on both sides. a 6 T2-WIfs, b o
non -EPI DWI, ¢ 8T1-WI. Cholesteatoma is visualized in the right temporal bone in the epitympanum and in
the temporal fascia on the  left (arrows).
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Fig. 8. MRI of the temporal bone, axial images.

A patient with bilateral chronic suppurative otitis media, after surgical interventions. a 0 non-EPI DWI, b &
T2-WI fs, ¢ 0 T1-WI, d & T1-WI with fat suppression. A cholesteatoma with restr iction of diffusion and de-
struction of the adjacent squama of the right temporal bone is visualized at the site of the temporal fascia

sampling (arrow). Another small cholesteatoma is defined in the right tympanic cavity (curved arrow).
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A CASE OF RARE ANTHRR CEREBRAL ARTERARNOMALY IN A PATIENTWITH MASSIVE
ANEURYSMATIC SUBARABNOID HEMORRHAGE

Gerasyuta A.E. 1, Zyablova E.I. 12, Sever |.N.2, Tkachev V.V. 12, Porhanov V.A. 12

1 - Research Institute 8 S.V. Ochapovsky Regional  Hospital.
2 - Kuban State Medical University. Krasnodar, Russia.

he infraoptic course of the anterior cerebral artery (ACA) is a rare vascular anomaly. Early

preoperative assessment of this anomaly is important in planning surgical intervention for

aneurysms.

Purpose. To show the role of CT and MRI for non  -invasive diagnostics of the rare concomi-
tant vascular anomaly when planning an intervention for aneurysm rupture.

Materials and methods. The article presents a case of a rare combination of unilateral in-
fraoptic course of the Al segment of the left ACA in a patient with massive subarachnoid hem -
orrhage from a ruptured aneurysm of the left middle cerebral artery (MCA). The data of neu -
roimaging methods (CT, CTA and MRI) are presented; the anatomical fe atures of this anomaly and its
significance in the planning of surgical treatment and postoperative follow -up are de -scribed.

Results. The obtained images (CT, CTA and MRI) demonstrated a massive subarachnoid hem -
orrhage from the aneurysm of the left MCA a nd the infraoptic course of the ACA with hypo -plasia of
contralateral A1 -ACA, which were confirmed intraoperatively.

Discussion. The technical capabilities of modern CT and MRI make it possible to study in de -
tail anatomic variations of the cerebral arteri es and significantly improve the detection of anomalies
and pathological changes in them. Early non -invasive preoperative assessment of the anatomy of the
circle of Willis is important in planning surgical intervention, as it increases the safety of dissec tion
of the basal cisterns, isolation and the aneurysm clipping in case of sub -arachnoid hemorrhage
(SAH).

Conclusions. Identification of anatomic variations of the cerebral arteries and their detailed
non -invasive angiographic analysis are important for d etermining the tactics of open surgery on rup-
tured aneurysms and planning postoperative follow -up.

Keywords: circle of Willis, computed tomography, CT cerebral angiography, magnetic resonance
imaging, aneurysm, vascular anomaly, subarachnoid hemorrhage.
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Fig. 1. Scheme. Types of vascular configurations with infraoptic course of ACA.

Type | 0 normal anatomy around the I  CA bifurcation is preserved but there is an infraoptic anastomotic
branch between the ICA and the ACA. Type I 0 the internal carotid artery bifurcates at the level of the oph-
thalmic artery, and there is no supraoptic Al. Type llI o similar to type Il in a  ddition the contralateral Al is
absent. Type IV 0 represents the accessory anterior cerebral artery variant mentioned -above.

Wong ST, Yuen SC, Fok KF, Yam KY, Fong D. Infraoptic anterior cerebral artery: review, report of two cases and
an anatomical classi fication. Acta Neurochir (Wien). 2008 Oct;150(10):1087  -96. doi: 10.1007/s00701  -008 -0016 -
4. Epub 2008 Sep 6. PMID: 18777005.
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