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THE BEGINNING OF RADDLOGY HISTORY IN SANT-PETERSBURG, PETROGRA

Trofimova T.N., Karlova N.A. Boitsova M.G., Zorin Y.P.

he birth and development of Radiology as a science, clinical and educational su b- _
. . . . . . . Saint -Petersburg State
ject in Russia became possi  ble due to the efforts of dozens of scientists in the end of University
19th and beginning of 20th century. The first application of X -rays in Russia had _ . ,
. e . N . Institute of High medical
happened in the beginning of 1897, just soon after Professor Roentgen's report about di s- technologies

covery of a new kind of r ays. The first medical X -ray unit in Russia was created and the first
X-ray room was organized by the Russian scientist A.S. Popov in Kronschtadt hospital. The
educational process for the doctors started in 1897 in Saint Petersburg Martial Medical
Academy, where there was created the course of X  -ray training by Dr. A.K. Yanovsky, and

Saint -Petersburg, Russia.

|l ater by Dr. . I. Nemenov, who continued thenteaching pr
stitute. The Russian Radiologic society was created in Saint -Petersburg in 1913 by the

group of scientists under the | eadership of professor .
this organization were distribution and popularization of a new knowledge on the applic a-

tion of X -rays in medical practice. The first Radiological congress was performed in Moscow

in 1916.

The formation of medical radiology in Russia began in St. Petersburg in a difficult
historical period. The development of X  -ray diagnostics and radiotherapy as a science and
the possibility of its practical application greatly depended on the correct decisions in trai  n-
ing, teaching process and organization of all the system of x -ray diagnostics.

Keywords: Wilhelm Roentgen, X -ray, history, Saint -Petersburg, X -ray society.
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X-RAY MANIFESTATIONS © INFLAMMATORY PROCESES IN THE MAXILLAR
SINUSES CAUSED BY GDNTOGENIC FACTORS

Arzhantsev A.P.
cute and chronic odontogenic inflammatory processes in the maxillary sinuses Central Research
arise due to inflammatory changes in the lateral sections of the alveolar process of Institute of Dentistry and
the upper jaw and the errors in conducting dental manipulations. Oral Surgery.
Correct interpretation of the state of the maxillary sinuses, taking into account the Moscow, Russia.
variants of the norm  and pathology, is a difficult task. Therefore, when X -ray diagnosis is
necessary to know about the shadow features of various manifestations of pathological pr o-

cesses and the effectiveness of X -ray techniques for the objective assessment of not only
chang es in the sinuses, but also to determine the causes of their occurrence.

Known methods of orthopantomography and zonography of the middle zone of the
face have definite limits of diagnostic capabilities in studying the state of the maxillary s i-
nuses. CT of the maxillary sinuses and alveolar process of the maxilla is the method by rel i-
able identification of pathological processes in the maxillary sinuses and differentiating
odontogenic from rhinogenous sinusitis.

Keywords: maxillary sinus, mucous membrane o f the sinuses, odontogenic maxillary
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Fig. 1.
R b d CBCT, lower sections of the maxi llary sinuses, c & a fragment of the orthopantomogram.

When constructing panoramic (a) and axial ( b) sections, bone fragments of various configurations are visualized on
the orthopantomogram (  ¢) fragment in the alveolar bays.
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Fig. 2. Orthopantomogram

False picture of cavities in symmetrical areas of the bo t-
tom of the maxillary sinuses.
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Fig. 3. Orthopantomogram

Internal parts of the maxillary sinuses are symmetrically
increased. In the projection of the sinuses bottom, the
teeth roots are visible 1.3 -2.8, 2.2 -2.7.

¢ o 8 (Fig. 3)
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Fig. 4. Orthopantomogram

Asymmetric configuration of the left maxillary sinus
bottom, caused by bone septa, creates a false picture of
cavity formation in the region of the teeth roots 2.3, 2.4,
2.5.
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Fig. 5. X-ray, skull.

Nasomental projection. Acute right
nusitis.

-sided maxillary s i-
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Fig. 6.
zZone.

Panoramic zonogram of the skull middle

Acute left -sided maxillary sinusitis and etmoiditis.

¢ 2 .37 (Fig. 7)
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Fig. 7. Orthopantomogram.

Acute left -sided maxillary sinusitis, which developed as
a result of periapical inflammatory processes in the
tooth 2.6.
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Fig. 8. Orthopantomogram

Acute right -sided maxillary sinusitis, which arose as a
result of exacerbation of the inflammatory process in
the tooth root cyst 1.7.

¢ 2 .38 (Fig. 8)
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Fig. 9. MSCT, skull.

a-panoramic reconstr uct-iagial pland. Acutdreght i 1eideg maxillary sinusitis. An extensive root
cyst displaces the lower, inner and anterior walls of the maxillary sinus, the bottom of the nose to the right.
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Fig. 10. Panoramic zonogram of the skull middle
zone.

Acute right -sided maxillary sinusitis. Defect of the bo t-
tom of the right maxillary sinus as a result of tooth 1.6.

¢ 0 .310 (Fig. 10) extraction. A fragment of the tooth root 1.6 is visible in

the projection of the sinus.
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Fig. 11. CBCT, upper jaw on the left.

a 0 panoramic reconstruction, b 0 thr ee-dimensional reconstruction, ¢ o axial plane. Perforation of the bottom of
the left maxillary sinus. Inflammatory changes in the sinus are absent.
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Fig. 12. Orthopantomogram

Left-sided maxillary sinusitis caused by the excretion of
the filling material from the root canals of the 2.6 tooth
into the sinus.
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Fig. 13. Orthopantomogram (fragment).

Local thickening of the mucous membrane on the bo t-
tom of the right ma xillary sinus in the region of the
tooth root cyst 1.6.

¢ o 33 (Fig. 13)
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Fig. 14. CBCT, upper jaw on the left.

a 0 panoramic reconstruction, b 0 transversal projection. Extensive bone pockets at the roots of the tooth 2.7, a
thic kening of the mucosa on the lower, partly medial and posterior walls of the maxillary sinus.
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Fig. 15. CBCT, upper jaw on the right.

a 0 panoramic reconstruction, b d transversal projection. Thickening of the mucosa in the alveolar bay, the lower
parts of the medial, lateral and posterior walls of the maxillary sinus. Root cyst at the tooth 1.7.
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Fig. 16. Orthopantomogram.

The filling material derived from the tooth roots 1.6 is
visible in the projection of a massive mucous membrane
thickening of the right maxillar y sinus.

¢ 2 .316 (Fig. 16)
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Fig. 17. Orthopantomogram

The filling material is localized in the upper part of the
right maxillary sinus, a massive thickening of the m u-
cous membrane of the sinus.
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Fig. 18. CBCT, skull. Lateral projection.

In the maxillary sinus on the left a massive thickening

of the mucosa, the osteoplastic material is fragmented,
the end sections of the intraosteal screw dental i m-
plants are visible in the sinus lumen.
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Fig. 19. Panoramic zonogram, middle zone of the
facial part of the skull.

The horizontal level of fluid, a significant thickening of
the mucous membrane in the left maxillary sinus.

¢ 2 .320 (Fig. 20)
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Fig. 20. Orthopantomogram

Massive thickening of the mucosa in both maxillary si-
nuses . Inflammatory changes in the area of the upper
teeth are absent.
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Fig. 21. CBCT, facial part of the skull. Direct proje c-
tion.

Thickening of the mucous membrane of the maxillary
sinuses and cells of the latticed labyrinth, curvature of
the nasal septum, hypertrophy of the nasal concha,
synechiae at the level of the inferior nasal shell on the
right.

¢ 2 .321 (Fig. 21)
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Fig. 22.

a 0 CBCT, upper jaw on the left, b & fragment of orthopantomogram. Retention cysts at the bottom of the maxillary
sinuses.
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Fig. 23.  Orthopantomograms (fragments).

Features of the maxillary sinuses configuratio n, resulting from sinusotomy (a) and post -traumatic deformity ( b).
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ORBITAL VOLUME ASSESBMIENT ACCORDING TO M5CT DATA IN PATIENT®/ITH
MIDFACE TRAUMA

Pavlova O. Yu. 1, Serova N.S.1, Davydov D.V. 2, Peric B.3

urpose. To acquire additional diagnostic information in patients wit h orbital tra u- 1 - Sechenov University.
ma in order to identify the risk of postoperative enophthalmos. To evaluate the a d- 2 - Peoples Friendship
vantages of MSCT data postprocessing and volume orbital measurement. University of Rus  sia.
Materials and methods. A total of 71 patients (100%) with midface trauma were Moscow, Russia.
studied in  Sechenov University using pre - and postoperative volume 640 -slice CT. Post pr o- 3 - Falu Lasarett.
cessing of MSCT data included workstation special software, where the bone borders of the Falun, Sweden.

orbits before and after surgical treatment were marked on every slice and presented in
mathematical units (ml).
Results. Preoperative MSCT revealed increased orbital volume in 64 patients (90%)
due to severe midface trauma, the difference between traumatized and normal orbit was
from 2 ml to 14 ml, these patients required surgical treatmen t. The other 7 patients (10%)
had mild midface trauma, the difference between orbital volumes was less than 2 ml, these
patients didndt undergo surgical treat ment .
After the operation in 55 patients (77%) the orbital volume was reconstructed - the diff er-
ence between orbital volumes was not more than 2 ml. In 9 cases (13%) orbital volume di f-
ference was more than 2 ml which means that these patients still had risk of postoperative
enophthalmos and required additional diagnostic control and potential surgi cal correction.
Conclusion.  Postprocessing of the MSCT data gave the possibility to calculate pre -
and postoperative orbital volume changes and present it in mathematical units (ml) in 3D
mode. As the result the additional information can be acquired i n order to identify the risk
of postoperative enophthalmos.

Keywords: MSCT, data postprocessing, enophthalmos, volume orbital.
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owadays the probl em of midface and o r- Therefore the role of proper  pre- and posto p-
bital trauma retains its high relevance erative diagnostics using multislice computed t o-
and significance as it is constantly re c- mography (MSCT) in such injuries is very i m-
orded growing rates of facial trauma [1, portant and can hardly be overestimated [3, 4, 5,
4,6,7,8, 11, 13, 14, 17, 22, 24]. Orbital trauma 6, 7, 10, 21].
often results in persistent both aesthetic and However, it is not enough to only perform
functional impai rment including complete or pa  r- correct and well -timed diagnostic modality to es-
tial vision loss, different injury of oculomotor tablish the fact of orbital trauma. Nowadays top -
muscles system, deformation of paranasal sinuses priority aim in diagnostic procedures in patients
and airways [1 -5, 11, 15, 18, 23]. One of the most with orbital trauma is development of special
typical and important clinical features is a mult i- postprocessing of the MSCT data to acquire add i-
ply injury which includes bone and soft tissues tional diagnostic information in order to establish
and brain trauma. Besides, both type and chara c- theeff ecti ve patientds ma5hageme
ter of the trauma have become more severe and Purpose.
complicated and could | ead t o Tpaaduireadditichd diagriogiaitfdarnhation y
[1-4, 9, 12, 19, 25]. According to the WHO data, in patients with orbital trauma in order to identify
incidence of orbital trauma is increasing world the risk of postoperative enophthalmos. To eval u-
widely every year due to the urban growth, deve I- ate the advantages of MSCT data postprocessing
oping  mechanization and various substance and vo lume orbital measurement.
abuse Males of the working age are the most e X- Material and methods.
posed group with average disability rate about A total of 71 patients (100%) with midface
23,5% [1, 2, 4, 6, 8, 10, 16, 20]. trauma were studied in Sechenov University using
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pre- and postoperative volume 640 -slice CT
(Toshiba Aquilion One 640).
Scanning parameters: area of interest o faci-

al skeleton, scanning mode & volume, slice thic k-
ness 0 0,5 mm, field of view & 16 sm, voltage 0 100
kV, current intensity & 60 mA, time of scanning 0
1-2 sec, reconstruction type 0 bone. A patient is
lying on the back during the study, the patient's

head is fixed on the headrest.

For measurement of orbital volumes post
processing of MSCT data included workstation
special software, where the bone borders of the
orbits before and after surgical treatment were
marked on every slice and presented in math e-
matical units (ml).

According to the developed method of orbital
volumes calculating, a patent was obtained RU

(11) 2 638 623 (13) cC1,
The met hod of or bitae-
ment:
1. Definition of the bone orbital bo  r-
ders, where th e marking will take place, were pe  r-
formed. The necessity for the correct study i m-

plementation is the symmetry of the bone borders

for both orbits. To determine the external marking
border, it is necessary to draw a line through the
entire length of the orb it and to build perpendic  u-
lar to its length, performed for both orbits at once

(Fig. 1).

2. On every axial slice the orbital bone
borders were marked from the superior orbital
wall to the level of orbital floor (Fig. 2). For the
measurements accuracy, itisn  ecessary to strictly
observe the bone borders and take into account
the anatomical variations of orbital walls, as well
as the areas of damage orbital walls.

3. Ofter the orbital volume measur e-
ment acquired results compared before and after
the reconstructive  surgery (Fig. 3).

Results.

Preoperative MSCT revealed increased o r-
bital volume in 64 patients (90%) due to severe
midface trauma, the difference between traum a-
tized and normal orbit was from 2 ml to 14 ml.

These patients required surgical treatment,
because it is believed that with a difference in o r-
bital volumes more than 2 ml, globe displacement
increases by 1 mm and, as a result, the risk of
enophthalmos increases, which is a reliable pro g-
nostic factor and can be used for planning and
evaluation of th e surgical treatment effectiveness.
The other 7 patients (10%) had mild midface
trauma, the difference between orbital volumes
was less than 2 ml, which is a positive prognostic
factor, t hese patients
treatment.

After the oper ation in 55 patients (77%) the
orbital volume was reconstructed - the difference
between orbital volumes was not more than 2 ml.

In 9 cases (13%) orbital volume difference was
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more than 2 ml which means that these patients

still had risk of postoperative e  nophthalmos. Th e-
se patients require additional diagnostic control

and potential surgical correction with performance

of control MSCT for dynamic in the early and late
postoperative periods.

Clinical case.

A male patient, 59 y.o., was admitted to
the Sechenov University within 48 hours after face
trauma (fall from height, 2nd floor).

During the clinical examination, changed
facial configuration and increased right parao r-
bital area due to soft tissue edema was dete r-
mined, as well as skin abrasions, hem atomas in
the upper and lower eyelids, narrowing of the
right ocular gap, numbness of the infraorbital r e-
gion. Vision or globe movement impairment was
hoRrevealed.7 Bul . t 35.

v o | u M8@Tswasnperéosnadr using Toshiba A g-

uilion One 640 scanner, volume mode, slice
thickn ess 0,5 mm, bone and soft tissue reco n-
struction. For postprocessing of MSCT data wor k-
station ¢Vitreaée was
MSCT revealed fracture of the right orbital
floor and lateral wall, anterior and lateral maxi I-
lary sinus walls and fractures of zygomatic arch ,
there was no herniation of orbital content into the
maxillary sinus (Fig. 4). The fracture localized in
the lateral and central area of orbital floor.
According to the MSCT
not possible to estimate the change in the right
orbit volume for comparison with the contralateral
side. For this purpose, a special technique was
used to process CT images, calculate the volumes
of both orbits and present them in ml for a d e-
tailed assessment of orbital post  -traumatic chan g-
es.
For the postprocessi ng of MSCT data def i-
nition of the bone orbital borders, where the
mar king will take place, were performed. The n e-
cessity for the correct study implementation is the
symmetry of the bone borders for both orbits. To
determine the external marking border, it is nec-
essary to draw a line through the entire length of
the orbit and to build perpendicular to its length,
performed for both orbits at once. On every axial
slice the orbital bone borders were marked from
the superior orbital wall to the level of orbital
floor. For the measurements accuracy, it is nece S-
sary to strictly observe the bone borders and take
into account the anatomical variations of orbital
walls, as well as the areas of damage orbital walls
The difference between the affected and
normal orbit s according to the orbital volume a  s-

d i desdirtent wasnO eni (Big 5). Aceardmg to e i t-

erature data it is believed that with a difference in
orbital volumes more than 2 ml, globe displace -
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Fig. 1. MSCT, midface, bonewi ndow, axi al
Definition of external orbital borders.
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Fig. 2. MSCT, midface, bone wi ndow,
Orbital bone borders were marked on every axial slice.
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ment increases by 1 mm and, as a result, the risk

of enophthalmos increases, which is a reliable
prognostic factor and can be used for planning

and evaluation of the surgical treatment effectiv e-
ness. Thus, in this patient the risk of developing

post -traumatic enophthalmos is minimal. Consi d-
ering the absence of visual impairment and orbital

bony and soft tissues complications, this patient
underwent conservative therapy and diagnostic
control in the post -traumatic period.

As part of a dynamic control, MSCT was
performed 2 years after the injury. The obtained
images showed restoration of the right orbit bone
walls, as well as restoration of the right maxillary
sinus walls and zygomatic ar  ch, while the defo r-
mation of the lateral sinus wall was revealed (Fig.
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6). There was no herniation of orbital content into
the maxillary sinus.

According to the MSCT
not possible to estimate the change in the right
orbit volume for comp  arison with the contralateral
side in late posttraumatic period. For this pu r-
pose, a special technique was used to process CT
images, calculate the volumes of both orbits and
present them in ml for a detailed assessment of
orbital post -traumatic changes (F ig. 7).

The difference between the affected and normal
orbits in the | ate posttraumatic period was 0,6 7
ml which was a good prognostic factor and
showed minimal risk of posttraumatic enophtha [-
mos d evelopment.

Conclusion.
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Region Volume (ml) Mean HU D

| mm Leftorbit 26.60 -20.5+116.0
| = Right orbit 27.83 -185+ 1157

Region Volume (ml) Mean HU -
3 Leftorbit 26.60 -205+116.0
mm Right orbit 27.83 -185+115.7

Total 54.43

¢93R Fig.3 R) ¢o38 (Fig.3 Y)

¢o238Y Fig.3 3) ¢ 0.3y Fig.3d)

Fig. 3. MSCT, midface, b one window, 3D (A), axial (B, C) and coronal (D ) reconstruction.
Comparison of orbital volumes.
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MSCT revealed fracture of the right orbital floor and lateral wall, anterior and lateral maxillary sinus walls
and fractures of zygomatic arch, there was no herniation of orbital content into the maxillary sinus.
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Region Volume (ml) MeanHU < _ .
[ Leftorbitnorma  26.34 57+117.6
m Right orbit trauma 26.74 2.7+121.0

¢235Y Fig.5 3) g 035y Fig.5d)

Fig. 5. MSCT, midface, bone window.

Orbital volume asses sment according to MSCT data in a patient within 48 hours after trauma using
workstation. The difference between the affected and normal orbits according to the orbital volume a S-
sessment was 0,4 ml.
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Fig. 6. MSCT, midface, bone window, coronal (a), axial (b, c) and sagittal (d) reconstruction.

MSCT was performed in late posttraumatic period. There was reconstruction of orbital bony walls,
maxillary sinus walls and zygomatic arc h, as well as deformation of lateral maxillary sinus wall. There
was no herniation of orbital content into the maxillary sinus.
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| Total o_54.29

¢ 037y Fig. 7d)

Fig. 7. MSCT, midface, bone window.

Orbital volume assessment according to MSCT data in a patient within 48 hours after trauma using
workstation. The difference between the affected and normal orbits in the | ate posttraumatic period
was 0,6 7 ml.
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The development of special postprocessing

of the MSCT data gave the possibility to calculate
pre-and postoperative orbital volume changes and
present it in mathematical units (ml) in 3D mode.

This method allows prediction of globe prolapse
which is one of the most severe posttraumatic
complication and often results in persistent fun c-
tional impairment of visual apparatus. As the r e-
sult the additional information can be acquired
about condition of bony orbital structures in order

to identify the risk of postoperative enophthalmos.
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urpose. To identify the clinical, structural and hemodynamic factors predicting the

effectiveness of brachytherapy of uveal melanoma (UM). Z::z\r’;:ig:z:zoﬂz o
Materials and methods. A total of 192 patients with UM - 121 (63.0%) women and Diseases y

71 (37.0%) men aged 17 to 83 years were examined and treated. Tumor thickness was an Moscow. RUsSia
average was 5. 4 -9%) nim, &d thenbasal Hiantketer -12.9 N 2. 8200m f\% o

mm. The patients underwent complex clinical and instrumental exa mination. High -

resolution wultrasound scanning was performed on a mult
730Pro (GE Healthcare, Austria) (12 -16MHz). All patients underwent organ -preserving

treatment -brachytherapy (BT). The calculation of the BT was carried out acc ordingtoani n-

dividual scheme taking into account the size, localization and physical characteristics of the

OA. The analysis of the results of the efficacy of BT was carried out not earlier than 18

months after BT (at the time of the abatement of the rad iation reaction). The timing of fo |-
low-up after BT ranged from 12 to 210 months (median 54.3 months). The statistical anal y-
sis was carried out in the packages of Microsoft Wi ndows
Results. Complete resorption was achieved in 8 6 (44.8%) patients, partial resorption
in 86 (44.8%) patients, stabilization of the process - in 6 (3.1%) and in 14 (7.3%) patients -
continued growth after BT. It was shown that in patients with complete resorption the ave r-
age of prominence were lower in  comparison with partial resorption, stabilization and co n-
tinued growth (p ' 0.05), the value of the diameter of the tumor base in all groups did not di f-

fer (p . 0.05). It was found that in the group of patients with complete resorption, the dens i-
tometric chara cteristics in the apex of the tumor (A3), as well as the average for the three
parameters calculated in different parts of the UM (Ame), were lower than in patients with
partial resorption (p ' 0,05). The predominance of domed and irregular forms of UM in p a-
tients with complete resorption was noted, and mushroom -shaped - with incomplete resor p-
tion (p ' 0.05). The variants of angioarchitectonics most often associated with complete tumor
resorption were revealed: preferential distribution of color codes (CC) of f lows in the region of
the "edges" of the tumor and uniform distribution of the CC in the projection of the UM
(p’ 0.05).

Conclusion. The obtained data expand the notion of tumor resorption after BT, a I-
lows to predict the effectiveness of treatment, to plan a personalized approach and to dete  r-
mine the further tactics of managing a patient with UM.

Keywords: uveal melanoma, brachytherapy, treatment effectiveness, echography,
vascularization, prognosis.
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Fig. 1. Photo.

The set of 106Ru/ 19%6Rh ophthalmic applicator for brach y-
therapy (Institute for Physics and Power Engineering, O b-
ninsk).
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Fig. 2. Photo. Ophthalmoscopic features of uveal melanoma after brachytherapy.

R0 Complete tumor resorption. There is a thin chorioretinal scar.

b @ Partial tumor resorption. On the background of chorioretinal scar there is a residual tumor of slate colour.

¢ 0 Continued tumor growth. There is a continued tumor growth around the o ptic nerve.
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Echographic shapes of uveal melanoma: (  R) domed, ( b) fungous, ( c) irregularly shaped.
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Fig. 4. Diagrams .

The frequency of complete and partial resorption of uveal melanoma after brachitherapy according to different fa c-
t or satumBr prominence; b & echographic shape;c dvascul ari zat-jhgpo-3d ylpepen(Rasculla
anoma).
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Fig. 5. Diagrams .

s & s s 7 The frequency of complete and partial resorption of uveal
AUEMOABXUTRITONMI melanoma after brachitherapy  according to echographic
angioarchitectonics: (0 6 avascular, 1 & central tumor
part, 2 0 near the apex, 3 0 peripheral tumor part, 4 o}
¢ 9 35 (Fig. 5) uniform distribution of vessels throughout the tumor, 5
0 base and central tumor part, 6 0 central and peripheral
tum or parts, 7 0 tumor apex).
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Fig. 6. Diagrams .

The possibi lities of continued growth of uveal melanoma after brachitherapy (assessment method of Kaplan -Meier
estimate): a 0 general; b & according to the type of vascularization ( (»=5,457, p=0,019); c - according to the ech o-
graphic type of tumor ( (2=6,415, p=0,04).
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MODERN POSSIBILITIESF MAGNETIC RESONANCE IMAGING IN THE DIAGNOSIS OF
PARKINSONIAN SYNDROME

Trufanov A.G.12 Litvinenko LV.1, Yurin A.A.%, Trufanov G.E2, Buriak A.B.1

urpose. To assess the use of standard protocols for magnetic resonance imaging, 1 - S. M. Kirov Military
SWI mode, data post -processing techniques, including morphometry, tractography Medical Academy.
and rest fMRI in differential diagnostics of parkinsonism syndromes. 2 - Federal Amazov
Materials and methods. Neuroimaging markers within the progression of Parki n-  North -West Medical
son's disease and the development of complications from MRI data were analyzed. Based on Research Centre.
the published data and own studies results, the high value of the application of the new St. Petersburg, Russia.

neuroimaging protocols for Parkinson's syndromes and Parkinson's disease is presented.
Conclusions. New methods, both native and post  -processing MRI, allow differential

diagnosis of diseases occurring w  ith Parkinson's syndrome, as well as dynamic monitoring

of patients with the purpose of early detection of risk groups patients with the development

of complications and timely correction of therapy.

Keywords: magnetic resonance imaging, morphometry, tra ctography, resting state
fMRI, resting neural networks, parkinsonism syndrome, Parkinson's disease.
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Fig. 1. MRI, brain. SWI mode. Axial plane.

R - Black s ubstance and red nuclei. Patient with a distinct right -sided lateralization at 2 stage according to Hoehn
and Yabhr.

b - Black substance and red nuclei. The patient is at the 3 stage according to Hoehn and Yahr.

¢932@R Fig.2R) ¢o®R¥f Fig.27)

fosR. dg¥ yodoeYooayos sabyR. ¢fgapnos SWI . OdsoRdi aRt edasd
R-Oob)y RdobRGcot b)jfryRehg tevas osabbnpaydR aR 2 36Reoos radaboao
F-y)frYyReha t+te3R sabnaydR aR 3 38Re22 froadabad €ZR3doaszaaR.
Fig. 2. MR, brain . SWImode . Axial plane .

R - Visualization of cerebellum dentate nucleus in stage 2 of Parkinson's disease.

b-terebell um dentate nucleus at the 3rd stage of Parkinson
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a8/ q3} .

t-Oob) RdobRecot aedenasaose npadabR ¥ 3desdjca o23yddadidRyag Yoo
Fig. 3. MRI, brain . SWImode . Axial plane.

a - Absence of significant iron accumulation in the putamen and caput nuclei caudati. Patient with stage 2 accor d-
ing to Hoehn and Yahr.

b - Iron accumulation in the putamen and caput nucl ei caudati. The patient is at the 3 stage according to Hoehn

and Yahr.

¢ 2 .34 (Fig. 4)

¢o34 d¢g¥ yodoaVYoeoyoas 95abyR.

Lbosasasoa &afrhasa¥ 3a3aye Yaoayas3eYR sape) ¥3)ceoes 33RYoas oek-
aR (p<0,05).

Fig. 4. MR, brain.

Changes in the volume of gray matter between the control group and patients with stage 2 of Parkinson's disease (p
<0.05).
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¢ 2 .35 (Fig. 5)
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Fig. 5. MR, brain .

Differences in the fractional anisotropy of white matter in the brain between the control group and patients with
stage 2 according to Hoehn and Yahr (p <0.05).

¢ 9 36 (Fig. 6)

¢036. dgT yodaYoaoya sabyR.

¢Rbdoyot afrhasa¥Y dqoas3h yoadoaYooyos 9abyR 9s9ape}] e¢ReG208686R92 3o
Fig. 6. MRI, brain .

Differences in cerebral cortex volumes between patients with stage 2 and 3 according to Hoehn and Yah r (p <0.05).
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Fig. 7. MR-reconstruction.

Localization and course of the thalamo -frontal tract.
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Fig. 8. fMRT, rest.

Standard resting network in patients with Parkinson's disease in 2 stages, the 3 stage without dementia and the 3
stages with dementia.
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Fig. 9. Postprocessing of MRI.

Neural network of regulatory functions in patients with Parkinson's disease in 2 stage, the 3 stage without dementia

(with "congealing”) and the 3 stage with dementia (without "congestion").
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Fig. 10. Postprocessing of MRI.

Frontal parietal rest neuronet in patients with Parkinson 's disease in 2 stage, the 3 stage without dementia and the
3 stage with dementia.

¢ 2 .31 (Fig. 11)
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Fig. 11. Postprocessing of MRI.

The auditory rest neuronet in patients with Parkinson's disease in 2 stage, the 3 stage without dementia and the 3
stage with dementia.
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