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DIFFERENTIAL DIAGNQGS OF VERTICAL ROOFRACTURES WH THE USE OF
CBCT: A RETROSPECTRVSTUDY

Novozhilova N.E1, Byakova SF1, Makeeva |.M.1, Grachev V.1

urpose. To reveal the important clinical and radiologic characteristics of bony d e- 1 - Departmentof Ther a-
fects developing near vertical root fractures according to cone -beam computed t 0- peutic Dentistry, Institute
mography findings, which can be used for the diagnosis and differential diagnosis of Dentistry, Sechenov

of root fractures. University.

Material and methods. Eighty clinical cases suggestive for vertical root fractures 2 - Independent X -ray
were an alyzed in the study. Teeth with vertical root f ractures confirmed after extraction (n = diagnostic |a
65) were divided according to tooth group and fracture propagation pattern as well as ass O- Labo.
ciated bone resorption according to cone  -beam computed tomography. Clinical and radi 0- Moscow, Russia.

graphic features of vertical root fractu res were compared with the mimicking conditions to
reveal the differences.

Results. From 80 teeth 65 were fractured; the conditions mimicking vertical root
fractures included chronic periodontitis (2 cases), periapical pathology (13 cases), strip pe r-
forations (5 cases), and accessory canals (3 cases). The characteristic combination of clinical
and radiographic features of vertical root fractures included a deep narrow periodontal
pocket (52,3%), dehiscence -like defect of the buccal cortical plate with no o r a lesser extent
of periodontal destruction reflection on the other sites of the dentition and at the proximal
surface(s) of the fractured root. Discussion: The differential diagnosis of vertical root fra c-
tures is a challenging task. The detection of frac ture with cone -beam computed tomography
is not always possible. However, this method may be used for the diagnosis of fractures by
ascertaining the form and location of the bony defect.

Conclusions. The analyses of characteristic features of the bony defe ct in conjun c-
tion with clinical findings allowed for diagn osis of vertical root fractures

Keywords: cone-beam comput ed tomography, diagnosis , tooth fractures.
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ntroduction. Vertical root fractures (VRF)

are the fra ctures originating from the root of

the tooth and propagating in the vertical d i-

rection [1]. This type of fractures most often

occurs in endodontically treated teeth and
therefore the formation of a fracture causes the
release of bacteria which inevitably invade denti n-
al tubules of a pulpless tooth. The resulting i n-
flammatory periodontal reaction causes rapid r e-
sorption of the adjacent bone. The diagn osis of
VRF necessitates tooth extraction as co  nservative
approaches fail t o stop further fracture propag a-
tion and associated inflammation and bone loss
[1].

The differential diagnosis of vertical root
fractures is a complex problem as there are no
pathognomonic clinical signs and symptoms. R a-
diographic examination could be used for the a s-
certaining of the diagnosis, however, the accuracy
of two -dimensional radiography is low, and the
detection of a fracture line with cone -beam co m-
puted tomography (CBCT) is also not always po S-
sible [2 -6, 7, 8]. Despite several attempts to i n-
crease the accuracy of CBCT for the detection of a
fracture line by adapting various scanning reg i-

mens and artifact reduction tools, the most acc u-
rate method available to date to state the diagn o-
sis of VRF is still surgical revision and visual i n-

spection of the root [9 -18]. Sadly, revision is not
helpful when the fracture is located on the tooth
surface that cannot be directly visualized during
surgery [7]. Therefore, the advantages of CBCT
imaging, mainly the tridimensional reconstruction

[ www.rejr.ru | REJR 2018; 8(4):9-15
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of the root and adjacen t tissues, could be used in
diagnosis and treatment planning, in order to r e-
veal some indirect features characteristic for VRF
formation [19]. For example, the results of the
study by Komatsu K et al. (2014) have shown that
CBCT may be used for the diagnos is of VRF by
ascertaining the form and location of the bony d e-
fect [20].

In the present article, based on the analyses
of a series of clinical cases, we attempted to reveal
the important clinical and radiologic characteri S-
tics of bony defects developing ne ar VRFs (in di f-
ferent groups of teeth and with a different extent
of fracture propagation) according to CBCT fin d-
ings, which can be used for the diagnosis and di f-
ferential diagnosis of VRF.

Material and methods

The study was approved by the institutional
review board and regional ethical commission. The
study was performed in the Department of Ther a-
peutic Dentistry of FMS MU
ty) from November 2014 to February 2018.

The cases satisfying the following criteria
were included in the study:

ASingle tooth with local swelling of the su r-
rounding gingiva and/or pain/discomfort on bi t-
ing or without stimuli and/or sinus tract involv e-

ment and/or presence of deep periodontal pocket.
ADefinitive diagnosis uncertain from clinical

findings and 2 -dimens ional radiographic image.
ACBCT obtained to ascertain the diagnosis.
Exclusion criteria included the presence of a

fracture as stated clinically (primarily split teeth)
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or cracked teeth (i.e., fracture initiating from the
crown of the tooth and propagatin g apically; mai n-
ly in the mesiodistal direction) as well as unco n-
trolled diseases and pregnancy.

As a result, 80 clinical cases were analyzed
in this study, including all of the clinical findings
and the results of CBCT. In cases of confirmed
VRF (n = 65), the following clinical parameters
were recorded: age, gender, tooth and particular
root affected, area of fracture propagation, patient
complaints, clinical signs and symptoms, type of
restoration used, type of prosthesis, and chara c-
teristic features of t h e patientds
teeth were divided according to group and diagn o-
ses, listed as possible by the team of observers.
The characteristic features, location, and shape of
bone resorption areas were recorded according to
CBCT data and used to reveal the characteristic
patterns of bone resorption helpful in differentia t-
ing between VRFs and other conditions.

(4.6%), the direction of the fracture was mes i-
odistal.

To reveal the characteristic features of the
diff erential diagnosis of VRFs with similar cond i-
tions, each teeth group was analyzed separately.

The upper premolars were among the teeth
most commonly affected with VRFs (24 cases,
36.9%). All main types of fracture propagation
patterns and associated bone r  esorption were re p-
resented in these teeth (Table 1). The middle third
of the vestibular surface was involved in 100% of
cases. In 2 cases (3.1%), the fracture line was li m-

o ¢ citeduts theonmiddle thirdh af the roots with fenestr a-

tion -type bone resorption (Fig. 1) . Similar bony
defects were observed in endodontically treated
upper central incisors and rarely in premolars

with a wide accessory canal in the middle part of

the root, which leads to periodontitis. CBCT exa m-
ination was useful for the visualization of the ac-
cessory canal and exclusion of VRF. In both cases,

Table t 1.
toms in upper premolars.

The of fracture propagation patterns and associated clinical signs and sym p-

toms

Fracture propagation Middle third buccal Whole buccal | Buccal+palatal surface
surface surface
N of cases 2 3 18
1 only palatal surface
Clinical si ns Sinus tract/no sypr Periodontal Periodontal pocket

pocket >7mm <7mm

CBCT bone loss

Fenestration type

Dehiscence type Dehiscence+infrabony

defect; +f/defect in peF

the root

apical region
Differentiate from Accessory canal in| Chronic pero- | Chronic apical periodo
the middle third of dontitis titis

Results .

From 80 teeth 65 were fractured and 23 had
mimicking conditions (2 0 chronic periodontitis,
13 & apical periodontitis, 5 & strip perforations,
and 3 & accessory canals in the middle third of the
root) . The patientsd age
(average age = 51.27 years) and occurrence of
VRFs was higher in female patients (43 patients,
66.2%) than in male (22 patients, 38.2%). The p a-
tients reported pain (49.2%), mild discomfort
(46.2%), or th e absence of any subjective disco m-
fort (4.6%). Narrow periodontal pockets near the
affected teeth were present in 34 cases of VRFs
(52.3%). The probing depth near VRFs was 7 -12
mm. Sinus tracts were observed in 12 cases
(18.5%). The periodontal pockets wer e located
buccally, except for 1 case in which there were 2
periodontal pockets (1 from each side: buccal and
palatal) of the mesial root of the first lower molar
with a complete fracture. All teeth with VRFs in
our study were endodontically treated. In 56 cases
(86.2%), fractures propagated in a buccolingual
direction; in 6 cases (9.2%), they involved buccal
and distal or mesial surfaces; and in 3 cases
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VRFs caused no symptoms and were found occ a-
sionally during the diagnostic procedures for the
different pathologies or during the recalls.

In 18 of the VRFs in premolars, the fracture
line extended along the full length of the vestib  u-

w das surfaces up tozhe levelof the semgnmenansel

junction (CEJ), and in 12 cases, the coronal part
of the tooth was not involved. This type of fracture
propagation was common in teeth restored with
crowns (with a band of saf e tissues remaining in
the cervical region). The associated bony defect
was dehiscence -like vestibular bone loss, causing
a formation of a narrow periodontal pocket with a
depth of 10 to 12 mm with no or a lesser extent of
attachment loss on the other dent  ition sites. The
described bone resorption pattern allowed for di f-
ferentiation of VRF from chronic periodontitis, in
which bone resorption is greater near the prox i-
mal surfaces of the root corresponding to the sites
of greater plague accumulation (Fig. 2).

In VRF propagation on the palatal surface,
the apical portion of the root may be either affec t-
ed or intact. CBCT revealed dehiscence -like bone
resorption in the buccal cortical plate, continuing
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VRF on the buccal surface Accessory canal
in the middle third VS. in the middle third of the root
of the root (central incisors, premolars)
No clinical signs and clinical Infiammaton;bone

resorption

symptoms signs (fenestration type)

CBCT Visualization

Fenestration-type defect of the accessory canal

Fig. 1 (¢ o 31)

Fig. 1. Differential diagnosis of VRF and accessory canal in the middle third of the root.
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VRF along the whole buccal

surface of the root VS. Chronic periodontitis

Periodontal pocket clinical Periodontal pockets
>8 mm buccally, sians usually <8 mm
no interproximal pockets g on proximal surfaces

Bone destruction on
Dehiscence-type defect CBCT proximal sites with less
involved vestibular bone
] {

Fig.2 ( ¢ 0%

Fig. 2. Differential diagnosis of VRF and chronic periodontitis.
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to the palatal surface of the root as a su bstantial surgical revision could clearly confirm the diagn o-
widening of periodontal space. At the ap ical site, sis before the extraction, because the buccal su r-
the area of bone resorption on CBCT was similar faces were easily accessible for visual examination
to the one observed in apical periodontitis. Ho w- after the flap reflection.
ever, VRF could be differentiated from apical per i- Clinical and radiographic findings in VRFs
odontitis, in which there was no deep narrow pe r- in lower molars and premolars were associated
iodontal pocket or bony defect on the vestib u- with the bone width of the alveolar bone on the
lar/palatal surface of the ¢ ortical plate (Fig. 3). buccal site of the tooth. In teeth with thick buccal
Although the fracture line in most cases (18 bone, there was a dehiscence -type bone loss with
of 24) propagated on the palatal surface of the intraosseous defect apically (18 of 29 cases). Such
root, the characteristic deep and narrow palatal defects were often (5 cases) accompanied by a
periodontal pocket was observed in only 1 case. ohigho (located close to the
In all of the cases of VRFs in premolars, tract. In patients with thin buccal bone near the
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VRF on the buccal surface

horizontal bone loss+ VS. Strip perforation
intraosseous defect
High sinus tract clinical : :
or periodontal pocket >8 mm signs InHETEHOR Ral
Dehiscence-type defect CBCT =il TR

to the minor root curve

Fig.3 ( ¢03%

G2

Fig. 3. Differential diagnosis of VRF and strip perforation.
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tooth with VRF, clinical and radiographic signs
were similar to ones described for upper prem o-
lars (11 of 29 cases).

In 2 cases of VRFs in the lower molars (out
of 17), the fracture line was present not only on
the vestibular but a Iso on the approximal surfaces
of the root. This caused bone loss in the interpro X-
imal area, mimicking localized periodontitis and
complicating the differential diagnosis.

Strip perforations caused by substantial
mechanical widening of the root canal (espe cially
in the case of retreatment) mimicked VRF (5 ca s-
es). However, strip perforations were usually | o-
cated on a minor curve of the root, and the ass o-
ciated bone defect in that zone was not typical for
VRF. The bony defects near VRFs were located
buccally, and fractures propagated in the bucc o-
lingual direction, where the width of the dentin
was greater. On the contrary, strip perforations
corresponded to the area with the smallest width
of root dentin (Fig. 4).

VRF observed in central incisors (3 cases)

were in the middle third of the roots and prop a-
gated to the CEJ not involving the palatal surface.
Clinical signs included the formation of a peri o-
dontal pocket (>7 mm) and mimicked chronic pe r-
iodontitis complicated with trauma from occl u-
sion. However, the lo calization of VRFs near the
CEJ allowed for direct visualization after retra c-

tion of the gingiva.

The VRFs in the mesiobuccal roots of the
upper molars (4 cases) had similar clinical and
radiographic characteristics to VRFs in the upper
premolars. In all V RFs observed in this study, i n-
volvement of the vestibular middle part of the
roots was observed. The edges of the fracture were
toughly bound to one another, except for 1 case,

in which the fracture was extended by the gutta -
percha coming out during the ro ot-filling proc e-

dure. Nevertheless, fractures

could involve both

buccal and lingual sites of the root without prop a-

gation on the apex and cervi

cal portion, leaving

safe tissues near the apex and/or at the cervical

part of the root.
Discussion
The study de alt with th

e differential diagn o-

sis of VRFs with similar conditions. Although the

prevalence of fractures is com

paratively low, each

case is a frustrating phenomenon as it necessita t-
ed the extraction of affected tooth [1]. In the pr e-
sent study, 65 of 80 te eth suspected to have VRFs

proved to be fractured. VRFs

occurred mainly in

patients older than 40 years. A number of studies
have shown that age -related changes in dentin

couldn lead to a decrease in

fracture resistance

[21-23]. The VRFs were more often ob served in
women, which coincides with the results of prev i-
ous studies [24, 25]. Premolars and lower molars
were the most commonly affected [24, 26].

The diagnosis of VRF is well known to be a
challenge [1, 26]. The conditions similar to VRFs
include endodo ntic and periodontal pathology or
both (endoperio lesions). The differential diagnosis
requires the knowledge of periodontology and e n-

dodontics and experience in

interpreting clinical

and CBCT findings. Several studies have shown

that the accuracy of CBCT

for the detection of

VRFs in clinical situation is limited and these are
the secondary changes that most often lead to the
diagnosis of VRF [7, 8]. A systematic review r e-

ported that the indirect radiog

raphic findings r e-

lated to the presence of root include the so -called

ohalo effect, o
rounds the tip of the root in a J

|www.rejrru | REJR 2018; 8(4):9-15  DOI:10.21569/2222741520188-4-9-15
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VREF along the buccal
surface with apical VS. Apical periodontitis
involvement
Periodontal pocket clinical
>8 mm buccally; sians No periodontal pocket
no interproximal pockets g
Dehiscence-type defect, T
periapical resorption CBCT Boneeggsci)(r:gtllc;?elg the
continuing on the palatal site penap
Fig.4 (¢ 04
Fig. 4. Differential diagnosis of VRF and apical periodontitis.
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[1, 26, 27]. One study suggests that it is possible

to diagnose VRF on the basis of the ana lysis of
characteristic patterns of bone resorption revealed

on CBCT In their study, Komatsu et al. (2014) d e-
veloped a compu terized aid for the dia gnosis of
VRFs according to the programmed ana lysis of
CBCT data and revealed the horizontal and vert i-
cal dimensions of the bony defect. This a pproach
proved to be accurate for differentiating between
VRFs from apical periodontitis[  20].

In the observation by Walton (2017), most
cases of teeth that were suggestive of VRF but
proved to not be VRF were failed endodontic the r-
apy [28]. In the present study, VRFs were also
more difficult to diagnose in the case of large ar e-
as of periapical bone resorption mimicking failed
endodontic treatment. However, we found no teeth
with fracture present solely in the apical part of
the root. In the cases in which the fracture line
extended to the apex, it was also present in the
middle third of the roo t, and bony defect was also
present either periapically or along the fracture
line (most often in the buccal cortical plate). The
results of the present study showed that the mi d-
dle third of the root was involved in 100% of cases
with VRFs, suggesting that  the middle third is a
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USEOF NEURALNETWORKALGORITHMSFORTHEAUTOMATEDARRANGEMENT
OF CEPHALOMETRIC MARERS ON LATERAL CEE®AGRAMS

Muraev A.A. 1, Kibardin ILA. 2, Oborotistov N.Yu. 3, lvanov S.S.1
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Friendship University of
Russia,
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3 8 A.l. Evdokimov

he lateral cephalogram analysis is an important method of a research in orthodo n-
tics and maxillofacial surgery that allows to obta in necessary diagnostic info r-
mation on a structure of brain and facial skull parts for treatment planning. There

are numerous techniques of the analysis based on processing of cephalometric points

(markers) on the lateral cephalogram. Such approaches take a considerable time for the

doctor to arrange cephalometric points. Modern digital technologies with use of artificial i n- Moscow State Medical

telligence allow to improve this method of a PRig¥Wesyh g

work. 4 81.M. Sechenov
Purpose. In this paper, we propose  a neural network and training strategy that en a- 'V'O_SCO"Y State Medical

bles to place cephalometric points on the lateral cephalogram with high precision. University
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Materials and methods. The research used 80 lateral cephalogram s of the head.
Results. The developed method handles the  cephalograms regardless of the source of
the image, while error percentage below 2% of the size of the images. The offered approach

demands 2 -3 times less time than a traditional "manual” method of arrangement of ceph a-
lometric points, depending on quantity of points and complexity of the cephalometric anal y-
sis.

Keywords: cephalometric analysis; artificial neural network; cephalogram.
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Final structure of artificial neural network. Education line of artificial neural network.
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THE ROLE OF ULTRASQD AND LABORATORY MHHODS OF STUDYING
COMORBID CONDITIONS IN PARKINSON'S DISEAE

Bayborodina V.1, Zavadovskaya V.D.2, Zhukova N.G .2, Fetisova TV.1,
Yazhinova V.N. 1, Danilenko A.V. 1, Basanova A.V. 1, Zangeeva L.A. 1

urpose. To study the effect of certain parameters of atherogenesis on the clinical 1- LLC CDC "RITM".
manifestations of Parkinson's disease. Republic of Buryatia,
Material and methods . A total of 84 patients were examined: 32 of them with BP Ulan -Ude, Russia.
and 52 without clinical signs of BP (comparison group). A method of duplex sca N- 2 - Siberian State Medical
ning of the extracranial region of the brachiocephalic arteries was applied using a Toshiba University.
500 u Itrasound scanner using a linear sens or with a frequency of 12 MHz (Toshiba Aplio - Tomsk, Russia.
2010).

Results. As a result of this work, indicators were obtained indicating a lower level of
total cholesterol and its fractions, as well as lower values of CMM thickness at the level of
the bifurcation of t he carotid arteries with a more rare occurrence of atherosclerotic plaques

in the lumen of the vessels in the main group, unlike the comparison group. A direct corr e-
lation was established between the thickness of the CMI of the carotid arteries at the leve | of
bifurcation on both sides, as well as between the level of LDL cholesterol and total chole S-
terol.

Analysis of lipid metabolism and intima -media complex thickness in patients with
varying degrees of severity of Parkinson's disease on the Hen -Yar scale revealed a statistica |-

ly significant relationship between total cholesterol in the blood of patients with PD and the
degree of motor manifestations of the Henn Yar scale. The maximum concentration of total
cholesterol is noted in the mixed (acido -rigid -shi vering) form of BP.

Conclusion.  Thus, the results of ultrasound and laboratory studies indicate a d e-
crease in atherogenesis in Parkinson's disease, which suggests a decrease in the risk of at h-
eroscler osis in this cohort of patients.

Keywords: parkinson's disease, duplex scanning of the extracranial part of brachi o-
cephalic arteries, atherosclerosis, thickness of intima -media.
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n numerous publications of various a uthors

there are conflicting data on the combin a-

tion of Parkinson's d isease (BP) and ather o-

sclerotic vascular lesions [1, 2, 3, 4, 5, 6, 7].

The study of the poss ibility of the influence
of hyper - and hypochole sterolemia on the debut,
the clinical forms and the rates of BP progression
are of particular urgency and importanc e. ltis

known that the brain is especially rich in chole S-
terol (14% of ch olesterol is contained in the white
matter of the brain, in gray matter it is 6%), ther e-

fore any fluctuation in the level of cholesterol and

its fractions in the body, as well as a v iolation of
its metab olism (increased formation of low density
lipoproteins) to the dy sfunction of the membranes

of the neurons of the brain and spinal cord, the
formation of patholog ical synaptic transmission
and the violation of the synthesis of steroid hor-
mones [4]. Thus, Barcelo -Coblijn G., Golovko
M.Y., Weinhofer |. and others (2007) showed the
effect of cholesterol in vitro on the le  vel of alpha -
sinuclein and its structure and, conversely,
proved the role of alpha -sinuclein in the metab o-
lism of fatty acids in the brain [5]. More over, in
2004, scientists proved the relatio  nship of lipid
levels with oxidative stress and antioxidant activ i-
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ty, which can explain their role in the pathogen e-
sis of neur odegenerative processes [6, 7].

Known markers of atheroscl erosis are high
levels of total cholesterol (OX), low -density lipopr o-
tein cholesterol (LDL cholesterol), low HDL chole S-
terol and increased thickness of the inner wall of
the vascular wall (intima -media complex (CMM))
at the level of bifurcation of the comm on carotid
artery. In 2000, at the 5th conference of the Ame r-
ican Heart Association (AAS) on the prevention of
cardiovascular diseases, it was first recommended
to determine the thickness of the CMM of the
common carotid arteries, as an additional marker
for identifying the risk of cardiovascular disease
[8]. In one of the works of Russian scientists, data
are presented that an increase in the level of OX
and LDL cholesterol correlates with the degree of
thickening of CMM and the degree of stenosis in
the common carotid artery [9]. The method for
measuring the thickness of CMM was first d e-
scribed by Paolo Pignoli et al. in 1986, when vis u-
alizing the wall of the abdominal aorta [10].

In the process of development of atheroscl  e-
rosis, the thickening of CMM occu  rs as a result of
migration of a large number of components from
the bloodstream to the intima of the arteries:
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monocytes, lymphocytes, cytokines, smooth mu S-
cle cells, resulting in the formation of foam cells

that are the substrate of atherosclerotic plaqu e.
As a result of the reorganization of cellular el e-

ments and the extracellular matrix, the elasticity

of the arteries decreases, their stiffness, stiffness
develops, the wall thickness/lumen ratio increa S-
es, the lumen narrowing, eventually leading to
hemo dynamically significant obstruction to the
blood flow [11].

Introduction.

Parkinson's disease (BP) is the most co m-
mon chronic neurodegenerative disease with a
predominant lesion of the black substance of the
brain, leading to a deficiency of not only dopam ine
but also other neurotransmitters (serotonin, nor e-
pinephrine, glutamate and others) characterized
by both pronounced motor and non -motor def i-
ciency and increasing disability. The problems of
diagnosis of BP and comorbid (combined) cond i-
tions have not lo st their significance to the pr  e-
sent day and continue to be the focus of attention
of physicians of various specialties [12].

Since BP is the lot of elderly people, it is very
common for this patient population to have an
atherosclerotic lesion of the cere  bral vessels lea d-
ing to chronic cerebral ischemia [13]. In everyday
practice, doctors tend to deal with a combination
of neurodegenerative diseases and cerebrovasc  u-
lar disorders in the elderly, which makes it diff i-
cult to differentiate between the clinical manife s-
tations of the underlying and "secondary" disease
in a particular patient and can lead to not always
valid therapeutic tactics [14]. In the literature, the
possibility of the influence of hyper - and hypoch o-
lesterolemia both on the development and o n the
progression of BP was repeatedly discussed. The
mechanism of the influence of lipids remains i n-
sufficiently studied. It is known that the brain is
especially rich in cholesterol (14% of cholesterol is
contained in the white matter of the brain, in gr ay
matter it is 6%), therefore any fluctuation in the
level of cholesterol and its fractions in the body,
as well as a violation of its metabolism (increased
formation of low density lipoproteins) to the dy S-
function of the membranes of the neurons of the
brain and spinal cord, the formation of patholog i-
cal synaptic transmission and the violation of the
synthesis of steroid hormones [4]. Atherosclerotic
lesions of the cerebral vessels are not found in all
patients with BP, but they have the following
changes in this disease: thinning of the capillary
basement membrane, pericyte damage, collagen
deposition, damage to endothelial cells, thickening
of the inner wall of the vessel wall, sclerosis and
thinning of the muscular membrane of the inner
carotid artery [ 17]. As a result of vascular lesions,
lacunar infarcts and changes in the type of le u-
koareosis, found in 1/3 of patients with BP, are
formed in the brain [18]. With BP for a long time,
the deficit of dopamine can be compensated by
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the enhancement of its sy nthesis by intact ne u-
rons, which should be ensured by adequate su p-
ply of cells with certain chemicals and energy [19].
Progressive impairment of blood circulation in the
brain can worsen these compensatory abilities. In
addition, it can lead to an increase in the available
age-related extrapyramidal insufficiency, which
simulates some manifestations of BP, or contri b-
ute to the onset of BP [20].

To date there is a large number of public a-
tions devoted to the study of the thickness of
CMM in the carotid artery with BP [21, 22, 23].
Some of them say that the thickness of CMM was
greater in patients with BP than in the control
group and that atherosclerotic changes found in
patients with PD showed moderate carotid arteries
with the most stable calcified plaques, despite a
higher degree of stenosis carotid artery in patients
with vascular parkinsonism [21, 22]. Other stu d-
ies have data that the thickness of CMM was less
in patients with BP and these results indicate that
they have a lower risk of developing atherosc ler o-
sis [23]. None of the literature publications have
data on how these changes depend on the stage
and clinical form of BP, and whether the ather o-
sclerotic lesions of the cerebral vessels affect the
course and prognosis of this disease.

The purpose of th is work was to study the
effect of certain parameters of atherogenesis on
the clinical manifestations of Parkinson's disease.

Materials and methods.

A total of 84 people were examined: 32 p a-
tients with clinically verified diagnosis of BP and
52 with chron ic cerebral ischemia without clinical
signs of parkinsonism (group  -analysis). The age of
the subjects ranged from 46 to 80 years, the ave r-
age age for the main
for the compari son
tients were on examin ation and treatment in OOO
Consultative and Diagnostic Center "RITM", Ulan -
Ude (general director 0 L.A. Zangeeva, chief doctor
0 A.V. Basanova).

Criteria for inclusion in the main group:

1. Men and women between the ages of 46
and 80 with a diagnosis of BP not taking statins
and not suffering from diabetes.

2. The availability of voluntary informed
consent for the study.

Exclusion criteria from the main group:

1. Patients with an established diagnosis of
BP, taking the drug.

2. The presence of clinical ora namnesticd a-
ta in patients with BP, stroke, transient ischemic
attacks, chronic cerebral ischemia, acute coronary
syndrome or high blood glucose levels.

3. Refusal of the patient to participate in the
study.

Criteria for inclusion in the comparison
group:

1. Men and women aged 46 to 80 years who
were outpatient for chronic cerebral ischemia and
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without clinical symptoms of parkinsonism and
who do not take statins

2. The availability of voluntary informed
consent for the study.

Exclusion criteria from
group:

1. Patients taking the drug.

2. Patients have clinical or anamnestic data
of a stroke, transient ischemic attacks, acute co r-
onary syndrome or high blood glucose levels.

3. Refusal of the patient to participate in the
study.

All subjects und erwent general osmotic and
neurological examination.

Duplex scanning of the extracranial region
of the brachiocephalic system was performed u S-
ing the Toshiba Aplio 500 digital diagnostic ultr a-
sound system (Toshiba Medical Systems Corpor a-
tion, Japan, 12 -MHz linear sensor) using add i-
tional options (Precision Imaging Apli Pure TM
and Speckle Reduction) that contribute to a more
accurate definition of the thickness of CMM and,
therefore, the diagnostic value of the duplex sca n-
ning method of the extracranial dep artment of the
brachiocephalic system [14]. According to the n a-
tional recommendations that were developed by

the co  mparison

the Expert Committee of the All  -Russian Scientific
Society of Cardiology (2011), Kim thickness is
considered to be increased if it is equal to or
greater than 1.1 millimeters (mm). Local thicke n-
ing of CMM more than 1.3 mm indicates the pre S-
ence of an atherosclerotic plaque [24] (Fig. 1, 2).
Laboratory examination was carried out a c-
cording to general rules. Blood sampling for d e-
termination of lipid metabolism 0 total cholesterol,
low density lipoprotein (LDL cholesterol), high
density lipo protein (HDL cholesterol) was carried
out after a preliminary 12  -hour fasting with the
photometric colorimetry method [25]. Normal is
the value of the concentration of total cholesterol
in the blood for people over 40 years old, 3.63 -
5.20 mmol/l. The conce ntration of total choleste  r-
ol above 6.5 mmol/l is considered a risk factor for
the development of atherosclerosis. The normal
values of the concentration of cholesterol in the
blood serum for people over 40 years are: for
women 0.78 -2.2 mmol/l, for men 0.7 8-1.8
mmol/l. The decrease in the concentration of HDL
cholesterol is lower than 0,9 mmol/l is associated
with an increased risk of developing atheroscler o-
sis. Admissible limits for adult LDL chole sterol in
the serum are 1.68 -4.53 mmol/l [26].
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Table t 1.

Indicators of lipid metabolism, thickness of CMM and the presence of i n-
traluminal formations (atherosclerotic plaques) in patients of the main group and the compar i-

son group.
Index Main group Comparison group tc
(BP) (CHIM without signs
of parkinsomsm)
(n=32) (n=52)
Age 63,6 63,2 0,900956
Total cholesterol, mmol / | 4,8N1.2 |6, 1N1, 1 0,0000
Level HCLP, mmol /| 2, 780, 8 |[3,5N1, 3 0,000049
Level of HDL cholesterolmmol/ | 1,2 1,2 0,141841
(1,2-1,5) (1,061,3)
Thickness CMM on the right, mm |1,0 1,2 0,003623
(0,81,2) (0,851,3)
Thickness of CMM on the left, mm | 1,0 1,2 0,05936
(0,81,2) (0,851,3)
Presence of intraluminal vascu|(12) (40) 0,000336
formations
37,5% 76,9%
The statistical analysis was carried out u S- dence of intraluminal vascular formations (ather o-

ing the SPSS 17.0 software package. The qua  nti-
tative data reporting to the normal distribution
was described by calculating the mean (X) with
the standard deviation (m), those data that do not
obey the normal distribution law were described
with the median (Me) and the interquartile range
(Q1-Q3). The test for compliance with the
normal distribution law was carried out by the
Shapiro -Wilk criterion. To assess the reliability of
the di fferences in the data, Student's t -test was
used, and the Mann -Whitney test. To assess the
reliabi lity of the diffe rences in qualitative data -
the x2 criterion or the exact Fisher criterion. To
estimate the reliability of the differences in quant i-
tative d ata, dispersion analysis and the Craskell -
Wallis criterion were used. The relationship of the
symptoms was evaluate d by calculating the rank
corr elation coefficient of Spearman (r). The critical
level of significance in testing statistical hypoth e-
ses was assumed to be 0.05.
Results and discussion. At the first stage of
the work, a comparative analysis of the level of
total cholesterol, LDL cholesterol, HDL cholesterol,
the thickness of the CIM extracranial section of
brachiocephalic vessels on both sides of the inc i-
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sclerotic plaques) in patients with BP and patients
of th e comparison group (Table 1) was carried out.

The data presented in Table. 1, showed a
lower level of total cholesterol and its fraction of
LDL-XL in the main group, in contrast to the
comparison group, which had statistically signif i-
cant differences (4.8 N 1.2 mmol / L
mmol /L at p <0.05, 2.7 N
1.3 mmol/L at p <0.05, respectively) and agrees
with earlier findings of other authors [16, 27]. In
addition, in the main group, lower CMM thickness
values were recorded at the level  of bifurcation of
carotid arteries, and the occurrence of atheroscl e-
rotic plagues in the lumen of vessels was less o f-
ten noted, which also had statistically significant
differences from the comparison group values (p
<0.05). Thus, atherosclerotic plaques were recor d
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Fig. 3. Bar chart.

The incidence of atherosclerotic plaques in the main
group and in the comparison group.
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The thickness of the intima  -media complex in the basic group and the comparison group.
¢o3. OoRy3RssR
Todyod&Roe dazdRo R e YR30 Y g ag cxw3 ) cezxRYaas ot
ed 2.05 times more often in patients of the co m- The correlation analysis of the studied p a-
parison group, which may indicate a lower level of rameters in the patients of the comparison group
atherogenesis in BP patients (Fig. 3, 4). revealed a direct correlation between the thic k-
In our study, there were no statistically si g- ness of the carotid CMM at the bifurcation level on
nificant differences between the levels of HDL ch o- both sides (R = 0.8944, p = 0.0000), and also b e-
lesterol in patients of both groups: in the patients tween the level of LDL cholesterol and total ch o-
of the main gr oup this level was 1.2 (1.1 -1.5) lesterol (R = 0, 548,259, p = 0.0000).
mmol/l, and in the comparison group 1.2 (1.0 -1.3) The comparison of lipid metabolism and the

mmol/l (p> 0.05).

Next, a rank correlation analysis of the stu d-
ied indicators in the surveyed groups was co n-
ducted (Table 2, 3).

The data obtained indicate that patients
with BP have a direct correlation between total
cholesterol and HDL cholesterol (R = 0.419876, p
= 0.016) and LDL cholesterol (R = 0.545171, p =
0.012) and between LDL cholesterol and HDL ch o-
lesterol (R = 0.566824, p = 0.007).
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results of duplex scanning of brachiocephalic a r-
teries in patients with BP depending on the sever i-
ty of the condition on the Hen  -Yar scale are pr e-
sented in Table 4.

For the imp lementation of this stage of the
study, all patients were divided into the following
groups, depending on the degree of motor impai r-
ment: Stage | by Hen -Yar (hemiparkinsonism,
more often tremor, patients, as a rule, do not n o-
tice difficulty in moving and performing daily
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Tabl e. t Results of correlation analysis of age, lipid metabolism and thickness of i n-
tima -media complex in patients with Parkinson's disease.
Thickness o :
Age CMM on the MM thickness, s by
on the right
left
Age 1,0000@ 0,286050 0,286050 0,030t 2’15038 0,029882
84

Thickness of CMM 4 556050 1,000000 1,000000 0,11600,12951) 595843
on the left 63 5
CMM thickness on|, ;66050 |1,000000 1,000000 0,11600,12951) 595843
the right 63 5
Total cholesterol -0,030584 0,116063 0,116063 é,OOOOC 2’4198' 0,545171
HDL cholesterol 0,150384 0,129515 0,129515 3%54198 2.),0000( 0,566824
LDL cholesterol 0,029882 0,295843 0,295843 3’1545] 2’5668‘ 1,000000

Tabl e. t Results of correlation analysis of age, lipid metabolism and thickness of i n-

tima -media complex in patients of the comparison group.
Thickness o .
Age CMM on the CMM thicknesson\ ) ot
the right
left

Age 1,000000 |0,455856 0,446162 2,63254 -0,08012: 2’2592
Thickness of CMM| \cegs6  1,000000 0,896844 0.257 1 013622 219704
on the left 919 0
CMM thickness on\, 146162 0,896844 1,000000 0.243 | ) 05704¢ 217019
the right 552 9
Total cholesterol 0,354462 0,257919 0,243552 é,OOOOO 0,159484 8’54825
HDL cholesterol -0,080121 0,013622 -0,057946 ?1,81459 1,000000 8’08362
LDL cholesterol 0,257922 10,197040 0,176199 2’55948 0,083629 (])"OOOOO
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The remaining analyzed parameters in p a-

Table t 4. Indicators of lipid metabolism, thickness of the intima -media complex inp  a-
tients with varying severity of Parkinson's disease according to the Hen -Yar scale.
Index Stage I(n=11) {1l stage(n=14) |Ill stage(n=7) Ranked YES|te
Kraskela
Wallis )
Total cholesterof4 , 8 N1,5, 1N1, 1|4, 1NO, 9 [6,233858 |0,0443
mmol / |.
LDL cholesterol2 , 6 NO, 42, 9NO, 8 [2, 7NO, 9 |0,2759904 0,8711
level, mmol /I.
Level of HDL clo-|1,1 1,2 1,1 2,853180 0,2401
lesterol, mmol / I
(1,06-1,5) (1,2-1,8) (1,2-1,2)
Thickness CMM 0,9 1 0,9 1,479273 0,4773
onthe right, mm
(0,6-1,1) (0,81,3) (0,9-1,1)
Thickness of CMM 0,9 1 0,9 1,479273 0,4773
on the left, mm
(0,6-1,1) (0,81,3) (0,9-1,1)

Note: The significance criteria for p <0.05

tasks) - 11 people, Il stage (symptoms of pa rki n-
sonism have a bilateral character without an equ i-
librium disorder, pronounced hypokinesia, speech
disturbance, gait) - 14 people and stage Il (mild or
moderate imbalance, instability in walking or
standing iy, difficulties in tearing the foot off the
ground, but the patients do not need help and are

able to serve themselves without any problems) -7
people. In our study there were no patients with

IV and V stages of the BP in Hen  -Yar (gross man i-
festations of Parkinsonism with severe symptoms

of imbalan ce, such patients need constant exte  r-
nal help).

From the data in the table it follows that the
total cholesterol values were within reference va I-
ues (3.63 -5.20 mmol/l) in patients with BP. Mor e-
over, the maximum values of total cholesterol
were registered a t the Il stage of the BP according
toHen-Yar (5.1 N 1.1
cant decrease in the total cholesterol content was
noted at the Ill stage of BP by Hen -Y ar
mmol/l).

Therefore, we can speak of a statistically
significant relatio nship between the total chole s-
terol level in the blood of patients with BP and the
severity of the motor manifestations of the disease
according to Hen -Yar (H = 6.233858, p = 0.0443).
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tients with BP were within refere nce values and
did not have statistically significant differences.
The next stage of the work consisted in the
study of the level of total cholesterol, LDL chole S-
terol, HDL cholesterol and thickness of CMM d e-
pending on different clinical forms of BP (Table 5).
The analysis of the data presented in the t a-
ble showed that the maximum concentration of
the total cholesterol level was noted with a mixed
(akinetic -rigid-s ha ki ng) form of
mmol/l). At the same time, the minimum level of

BP

LDL cholesterol (2.6 N 0.1 mmol /1).
were no statistically significant differences b e-
tween the clinical groups for all analyzed lipid m e-
tabolism parameters and duplex scanning of br a-

chiocephalic arteries.

The final stage of the study was an analysis
of the i ncidence of atherosclerotic plaques in p a-
tients lhokethearain graup at difgrent $tages of BP
and in different clinical forms of BP (Table 6, 7).
N  OThe& data of Tables 6 and 7 show that there
are no statistically significant differences in the
occurrence of ath erosclerotic plagues at various
stages according to Hen -Yar in BP (X2 = 0.016, p
= 0.99) and in different clinical forms of BP (X2 =
3.854; p=0,14).

Conclusion.
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Table t 5. The parameters of lipid metabolism, the thickness of the intima -media co m-
plex in patients with various clinical forms of Parkinson's disease.
Index Akinetic-rigid | Throbbing Mixed form|Ranked YES| te
form of BP|form of BP|of BP ((=14) |KraskelaWallis
(n=12) (n=6) a)
Total cholestero|4, 5 N1, 0|14, 6 NO, 5|5, 0 N1, |1,399363 0,4967
mmol/I
LDL  cholesteroj2 , 9 N0, 8|2, 9No0, 52, 6 N0, [1,145176 0,5641
level, mmol/l
Level of HDL clo-|1,2 1,4 1,15 1,605484 0,4481
lesterol, mmol/l
(1,2-1,55) (1,2-1,6) (1,2-1,47)
Thickness CMM|1,0 0,8 1,0 2,553084 0,2790
on the right, mm
(0,7-1,2) (0,7-0,9) (0,81,2)
Thickness of CMM 1,0 0,8 1,0 2,553084 0,2790
on the left, mm
(0,7-1,2) (0,7-0,9) (0,81,2)
Note: The significance criteria for p <0.05.
Table t 6. Indices of in cidence of intraluminal formations in patients at different sta -
es of Parkinson's disease.
Index 1st stage ir Il stage in| lll stage in| Pearson tc MP Cht | t6
HenYar HenYar | HenYar Chi- square
(n=11) (n=14) (n=7) square
The presence oht
traluminal vacular 4 5 2 0,0161 | 0,991 | 0,016267| 0,9919
formations (ather- 649 95 0 0
sclerotic plaques)
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Table t 7. Indices of incidence of intraluminal formations in patients with different
clinical forms of Parkinson's disease.

Index Akinetic- Throbbing | Mixed form | Pears | tc MP tc
rigid form | form of BP| of BP | on Chi-
of BP | (n=6) (n=14) Chi- square
(n=12) square

The presence ohit

traluminal vacular

formatiqns (ather- 6 0 5 3,854 0,14552 5,439 | 0,065

sclerotic plaques) 870 504 89

After examining t he results of ultrasound
and | aboratory studies suggesting a decrease in
the rates of atherogenesis in Parki nson's disease,
it can be assumed that in this contingent of p a-
tients the risk of atherosclerosis is lower and they
are less susceptible to the occu rrence of vascular
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THE ROLE OF SWI (MRMAGES MAPPED BY MAGNETIC FIELD INHOMOGHEITY)
IN THE DIFFERENTIAUAGNOSIS OF PARKIN®N'S DISEASE

Trufanov A.G. 1.2, Yurin A.A.1, Chakchir O.B. 2, Bystrova D.A. 2, Parcernyak A.S. 1.2,
Buryak A.B.1, Sandalov S.A. 1, Odina k M.M. 1, Litvinenko I.V. 1,
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urpose. To compare the degree of iron accumulation in the basal ganglia according

. . . . . . 1 - SM. Kirov Milita
to SWI in Parkinson's disease at different stages with other diseases of the nervous Y

Medical Academy;

SySte.m' . . . . . . Saint -Petersburg, Russia

Mat erial and methods . 24 patients were examined, including 8 patients with Par k- 2 - Saint -Petersburg
inson's disease at stage 2, 10 patients at stage 3 of Parkinson's disease with different di - National Research
ease duration (from 4 to 16 years), 3 patients with essential tremor and 3 patients with re- University of the Russian
mitting -recurrent form of multiple sclerosis in the phase of stable remission. Patients u N- A ademy of Sciences
derwent high -field MRI of the brain on a Siemens TrioTim with a magnetic field strength of Saint -Petersburg, Russia
3T. In addition to the native pulse sequences, all patients underwent br ain scans using the
SWI protocaol.

Results . An increase in the intensity of MR -signal on SWI in Parkinson's disease in
the black substance was revealed. The analysis of the results revealed a characteristic ne u-
roimaging picture of iron accumulation in the s tructures of the extrapyramidal system.

Discussion. The most effective SWI was found in the case of differential diagnosis of
idiopathic Parkinson's disease and essential tremor. In some cases, there is a very similar
accumulation of iron in the structures of the basal ganglia, mainly in the black substance,
in some other non -tumor diseases, for example, remitting -recurrent form of multiple scler o-
sis. This can be explained from the standpoint of oxidative stress occurring against the
background of inflammat ion in the case of multiple sclerosis and does not lead to the deve I-
opment of the clinical picture of the defeat of the extrapyramidal system, since there is no
death of neurons in these parts of the brain.

Conclusion . SWI technique is a new and a very pro mising tool for differential dia  g-
nosis of diseases accompanied by lesions of the extrapyramidal system. In addition, it can
be used to clarify the links of pathogenesis at different stages of Parkinson's disease, based
on the dynamics of iron accumulation in the black substance and other basal ganglia du r-
ing the disease.
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Fig. 1. Brain MRI.

a - Black substance an d red nuclei of the patient with distinct right 0 sided lateralization at Hen/Yar stage 2 (dur a-
tion of the disease -4 years).

b - Black substance and red nuclei of the patient at Hen/Yar stage 3 (duration of the disease o 14 years).
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Fig. 2. Brain MRI, SWI mode.

a - visualization of dentate nuclei of cerebellum on 2 stage of Parkinson's disease (disease duration d 4 years).
b & Dentate nuclei of the cerebellum in SWI mode at 3 stage of Parkinson's disease (dura tion of the disease 0 14
years).
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Fig. 4. Brain MRI, SWI mode.

a - accumulation of iron in the black substance at essential tremor.

b - accumulation of iron in the black substance in Parkinson's disease at stage 3 ( duration of the disease 0 12
years).
¢ - accumulation of iron in the region of the black substantia in remitting -recurrent form of multiple sclerosis.
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Fig. 5. Brain MRI, SWI mode.

a - Accumulation of iron in the projection of the dentate nuclei of the cerebellum in patient with essential tremor, b
d same picture in Parkinson's disease at stage 3 (duration of the disease d 12 years), ¢ - remitting -recurrent form of
multipl e sclerosis.
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Fig. 6. Brain MRI, SWI mode.

a - deposition of iron in the shell, caudate nuclei and thalamus in patient with essential tremor, b - same in Parki n-
son's disease at stage 3 (duration of the disease 0 12 years), ¢ 8 with remitting -recurrent form of multiple sclerosis.
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Fig. 7. Brain MRI, SWI mode.
a, b - Basal ganglia of the patient at Hen/Yar stage 2 (duratio n of the disease 05 years),

¢, d - Basal ganglia of the patient at Hen/Yar stage 2 (duration of the disease 0 4 years).
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Fig. 8. Brain MRI, SWI mode.

a, b - Black substance and basal ganglia of the patient with stage 2 Parkinson's disease (duration of the disease 05
years),

¢, d - Black substance and basal ganglia of the patient with a striatonigral form of multisystem atrophy.

|www.rejrru | REJR 2018; 8(4):3447  DOI:10.21569/2222741520188-4-34-47 HlstcOd2gy O



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

Mean [Min;Max] = ,51;2252,90] Mean [Min;Max] =

¢939 RigO R) go39 Fig@ Y)

¢039. dbgT yodoaYoaoayoa sabyR.

BozsdaYha baRyosaost 380€e0892 ®vaOegaad3aYRaot padabR ¥ €3aa0dcad
ZR3doa3zadaR aR 2 38Re22 3 28Yy0ediaYes e€3RYazBa32090906 dReas3Rd
Fig. 9. Brain MRI, SWImode .

Num erical values of the degree of iron deposition in the projection of the black substance in a patient with Parki n-
son's disease at stage 2 with a distinct right -sided lateralization.
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Fig. 10. Brain MRI, SWI mode.

Numerical values of the degree of iron deposition in the projection of the black substance in a patient with remitting
recurrent type of multiple sclerosis.
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STRATIFICATION OF PNENTS WITH PATHOLOGOF THE LYMPH

1- V.F.Voino -
NODES OF THE NECK B3ED ON COMPLEX ULTR30OUND Yasenetsky Krasnoyarsk
State Med ical University,
Lebedeva E.V. 12, Zhestovskaya S.I.13, Narkevich A.N. 1, Litvinova S.P.1 Krasn oyarsk, Russia
2 - Krasnoyarsk Regional
urpose. Evaluation of diagnostically significant signs of complex ultra sound for  Clinical Hospital,

Kra snoyarsk, Russia

3 - Polyclinic No.1 ofthe
Administrative Depar  t-
ment of the President of

stratification of patients with pathology of the lymph nodes (LN) of the neck in
comparison with the results of morphological verification.

Materials and methods. Complex ultrasonography was performed in 130 (LN n=909)
patients with pathology of lymph nodes of the neck, including compression elastography
(CEG) of the lymph nodes of the neck & to 39 (LN n =117)examined and 30 (LN n =180) p  a- e RussianFederaton,
tients without diseases (control group). Morphological study confirmed malignant lesion in Moscow, Russia
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32 patients, benig n tumors were verified in 39 patients.

Results. A comparative analysis of results B -mode, CDI and morphological study
conducted of the pathology of the lymph nodes of the neck was held. The calculations of
sensitivity and specificity of sonographic charac teristics are performed. The importance of
echographic sings when choosing risk groups for malignant lesions of the lymph nodes of
the neck was evaluated. As a result of the CEG, the reference zone was determined, qualit a-
tive and quantitative criteria of t he compression elastography were evaluated. With the help
of ROC-analysis the diagnostic boundary SR (ratio of stiffness coefficients) of malignant | e-
sion of the lymph nodes was found - 4,35.

Discussion. B-mode and CDI can be supplemented with compression elastography
with quantitative assessment for increase the sensitivity and specificity of malignant lesions
detection. It will be help to reduce the quantity of uninformative biopsies of the lymph
nodes.

Conclusions. The obtained results confirm that the i ndividual ultrasound signs can't
be used as an independent criterion in the assessment of malignant lymph node lesions,
while it is advisable to take into account the CEG data using quantitative assessment,
which is confirmed by ROC  -analysis (AUC=0.965, p< 0.001 - good quality model).

Keywords: ultrasound, contrast -enhanced, CEUS (contrast -enhanced ultrasound),
ultrasound contrast agent, elastography, lymph node, metastases.
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Fig.6. Sonogr am. tompressi on

gualitative assessment. The lymph node of the neck
with metastasis.

Blue color prevails, inclu  ding green and red color. There
are signs of a hard heterogeneous structure of LN. The
third type is by Madoka K., Furukawa et al., 2007.
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Fig.7. Sonogr am. tompressi on
gquantitative assessment. The lymph node affected
by lymphadenitis.

Blue color prevails, including green color. There are
signs of a hard heterogeneous structure of LN. The third
type is by Madoka K., Furukawa et al., 2007.
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MSCT SIGNS OF NEURO¥DOCRINE TUMORS OFHE LUNG AND THEIR
REIATIONSHIP WITH ACTHECTOPIC SYNDROME

Buryakina S.A. 12, Karmazanovsky G.G 1, Volevodz N.N. 2,
Pikunov M.Yu 1, Tarbaeva N.V. 12, Kovalevi ch L.D.2

urpose. Evaluation of MSCT signs of neuroendocrine tumors (NET) using d ynamic 1-AV.Vishnevsky
contrast enhanced MSCT and their comparison with the presence of ACTH -ectopic  National Medical
syndrome, as well as with literature data. Research Centre of
Materials and methods. MSCT scan was perfor med in 41 patients with NET: "Typ  i- Surgery.
cal carcinoid" (TC) (16 patients), "atypical carcinoid" (AC) (7), "large cell neuroendocrine lung 2 - National Medical
cancer" (LCNEC) (4) and "small cell neuroendocrine lung cancer" (SCLC) (14). 39 patients Research Centre of
underwent contrast enhanced MSCT. L  ocalization, shape, size, surrounding parenchyma, Endocrinology.
pleura, pleural effusion, association with bronchus and vessel, presence of necrosis and ca |- Moscow, Russia.
cifications, size of the | argest regional l ymph node, d

0T/ A r at i odzew ETsggnsavaradompared with ACTH syndrome.
Results. Necrosis was typical for AC (sensitivity 28.6%, specificity 100% and overall
accuracy 78.2%). Ectopic ACTH syndrome was revealed in 9 (56.3%) patients with TC and in
2 (28.6%) patients with AC. Siz e less than 12.5 mm, "perfusion” less than 0.86 ml / min /
ml and "T/A ratio " less than 36.8% were related to a ACTH -producing carcinoid.
Conclusions. Carcinoid can be suspected if round or oval lesion, with clear, smooth
or tuberous contours, intensivel y accumulating a contrast media, was detected. If necrosis
was detected, AC can be suspected. Small size, low "perfusion™ and "T/A ratio" are typical
for ACTH -producing carcinoids. If the lesion has tuberous or fuzzy contours, calcifications
and necrosis, invasion in bronchus, neuroendocrine cancer can be suspected. It is imposs i-
ble to differentiate the LCNEC and SCLC.

Keywords: ectopic ACTH syndrome, MSCT, neuroendocrine tumor, lung, carcinoid
tumor.
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Fig. 1. Graph.

Time -density curves of neuroendocrine tumors in phases of bolus contrast enhancement.
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Fig. 2. Foto.

Patient Sh. 31 years old, before surgery. Appearance of
the patient with ACTH -producing tumor. 0 Mo e
shaped faced6, dysplastic cus
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Fig. 3. MSCT, chest, axial views. Patient Sh., 31 years old.

a - Axial image in the pulmonary window in the native phase. Subsegmental bronchus is clearly visible with i ts ob-
struction at the level of the lesion (arrow).

b - Axial image in a soft -tissue window, arterial phases,

¢ - Axial image in a soft -tissue window, venous phases,

d - Axial image in a soft -tissue window, delayed phases of dynamic contrast enhancement. Moderate contrast e n-
hancement of the tumor in the arterial and venous phases with subsequent washout of the contrast in the d elayed
phase.
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Fig. 4. Foto.
Tissue sample of the lung after the surgery (video -
assisted right middle lobe lob  ectomy). Atypical ca rcinoid
(arrow).
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Fig. 5. Photo.

Appeara nce of the patient Sh. (31 years) 6 months after the surgery
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POSSIBILITIES OF SBALEPHOTON EMISSION TOM@GRAPHY USING 99MTGCMAA
AND CITRATE GA67 IN ASSESSING THEREVALENCE OF LUNG BNCER AT THE
STAGE OF THE CHOICE OFSURGICAL INTERVENTIKDTACTICS

Amosov V.I., Agaphonov A.O., Zolotnitskaya V.P.

espite the possibilities of modern methods of radiology, imperfection of the alg o- PaviovFirstSaint -
rithms for the timely diagnosis of lung cancer determines the problem o f the rel e- Petersburg Federal State
vant assessment of the prevalence of lung cancer at the preoperative stage. Medical University of
Purpose. To analyze the possibility of using modern radiology methods in assessing State Educational Inst -
the prevalence of lung cancer based on the use of CT and SPECT with 99mTc -MAA and Ga |- tutionofHig herProfe s-
lium citrate -67. sional Educat
Materials and methods. The results of a comprehensive radiological examination of St.-Petersburg State
69 patients with lung cancer (41 patients (59.4%) - with central lung cancer, with peripheral Medical University
lung cancer - 28 (40.6%)). Patients underwent a CT study with mul tiphase bolus contrast (n
= 69 patients), SPECT with 99mTc  -MAA (n = 60 patients) and SPECT with Gallium -67(n=9
patients). The prevailing number of patients were patients with stage 1l (52 people), with
stage IV - 11 people, with stages | -1l - 3 people.
Results. CT reliably classified the T -stage of the tumor - in 56 operated patients, the
stage was overestimated - in 7 patients, underestimated - in 6 patients. Based on the results
of SPECT, microcirculation disorders were observed in all patients, the s everity of blood flow
disorders was more significant than the volume of lesion of the lung tissue when performing
CT. In 10 cases, blood flow impairment was recorded only by the results of SPECT with
99mTc -MAA, despite the relative safety of the vascular ¢ hannel during CT angiography. A
study with Ga -67 citrate revealed foci of hyperfixation of the drug, 1 -2 degrees of accumul a-
tion in tumor formation in all 9 cases. Accumulation of radiopharmaceuticals was detected
in regional lymphatic nodules in 6 cases, with false -positive result in 3 patients.
Conclusions. The use of SPECT with 99mTc -MAA makes it possible to supplement
CT data, assess the functional state of the lungs and to visualize the destruction of the va S-
cular channel, which helps in determining th e treatment tactics, including surgical trea t-
ment. The use of SPECT with Gallium  -67 helps in identifying regional and distant metast a-
sis, but in some cases false positive data are determined, due to ¢ oncomitant inflammatory
changes.

Keywords: computed tom ography, single photon emission computed tomography,
gallium citrate, lung cancer.
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Fig. 1. A-C & Chest CT, D, Ed SPECTwith 99Tc-MAA.

T1-VIBE FS on portal phase, axial plane. Changes in the solid component thickness on the periphery of the n e-
crotic zone of the metastases: a - before TACE; b - after TACE.
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Fig. 2. a-c dChest CT, d, e 8 SPECTwith 99mTc-MAA .
Patient: 59 y. 0., cancer of the upper right bronchus.

a - Native CT, axial plane, lung window;

b, c -CT, sagittal and axial view, soft -tissue window, respectively. At the root of the right lung is determined pulm o-
narytssue rounded shapes with sizes up to 37,79g43,3x50 mm, I
bronchus, germinating it and partially occlusive lumen, with the result that the upper lobe is partially at electasis
(S3).

d, e 8 SPECT with 99mTc -MAA, c oronary and axial view, respectively. There is no perfusion in the right lung.
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Fig. 3. Native chest CT.

Patient Z. 74 y.o., adenocarcinoma of the lower lobe of the right lung.

R 3 - Axial view, pulmonary and soft tissue window (respectively). In S8 of the lower lobe of the right lung is dete r-
mined by the area of infiltration of the lung tissue of irregular shape, heterogeneous nature of a mixed structure
(alveolar in the center, i nter sti ti al character on the periphery) size

both sides there is a discoid atelectasis.

b - coronal view, pulmonary window. The retraction of the pleura adjacent to the formation, the breakage of the
bronchi suitable for infiltration is determined.
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Fig. 4. R- chest x -Ray, frontal view , b - CT, coronal view , ¢ - SPECT.
Patientis a 66 -year-old low -grade stage 4 adenocarcinoma.

a - significant bilateral changes in the form of dis seminated process with multiple focal formations in both lungs are
determined.

b @ in both lungs, the pattern of diffuse polymorphic changes in the form of bilateral solid and subsolid foci, ran ging
in size from 2 -3 mmto 11 -15 mm, rounded and irregular sh ape; foci of pulmonary tissue compaction of the "frosted
glass" type, with pronounced reticular changes against this background (mainly due to intra -lobular part itions);
polysegmental areas of inhomogeneous alveolar  -interstitial compaction, with pronounced reticular changes against
the background of the interstitial component. Against the background of the described changes are visualized pr e-
sented in a sufficiently large number of air -containing structures, irregular and rounded shape, ranging in size from

3 mm to 8x5 mm & probably decay cavity.

¢ 0 multiple perfusion defects diffusely located in both pulmonary fields are determined.
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Fig.5. R03dchestCT, d, e 0 SPECT.
Patient V., 60 y.0., in filtrative carcinoma of mixed structure of the upper lobe of the right lung.

a, b- Native CT, axial view, pulmonary and soft tissue window, respectively. In the upper lobe of the right lung is
determined a formation size 3,4*3,3*3,3 cm, the structure with the presence of air -containing bubbles, dehumid -
fication, with fuzzy radiant contours.

¢ - CT angiography, coronal view. The preservation of fatty tissue separating the brachiocephalic vein from the
structures of formation is noted.

d - SPECT with 99mTc -MAA, axial view. The absence of perfusion in the upper right lung is determined.

e- SPECT with Ga67 citrate, coronal view. In the upper parts of the right lung is determined by the focus of i n-
creased fixation of RP with a gradient of 1: 2.5, as well as s maller in the I/nodes of the mediastinum with a grad i-
ent of 1:1.3.
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DIFFERENTIAL DIAGNQS OF SOLITARY PULMRARY NODULE: WHAT DE&S

CT-PERFUSION GIE? i

Radiological Research
Centre 0 Partofthe

Silanteva N.K., Petrosian A.P., Kaprin A.D., lvanov S.A., Usacheva A. Yu., National Medical
Mozerov S.A., Kupriyanova E.I. Research Radiological
urpose. Evaluation of the CT -perfusion for the differential diagnosis of solitary Centre
of the Ministry of Health

pulmonary nodule.
Materials and methods . In the Department  of computed tomography A. Tsyb Me  d-

ical Radiological Research Center CT -perfusion was performed in 20 patients (men & 14, Federaton,
Obninsk, Russia

of the Russian
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women & 6; aged 34 to 79) with a solitary pulmonary nodule. CT study was performed on a

multispiral computer tomography GE Optima CT660 . Processing of the obtained CT -data
was performed at the Advantage Workstation 4.6 (GE Medical Systems, USA). CT data were
verified by comparison with histological findings obtained after CT -guided transthoracic tr  e-
pan biopsy.
Results. The average rate of bl ood flow in adenocarci nomas was
ml /100g/ min, blood volume 12.0N5.3 ml/100g, the permeabi
/ min, the mean transit time 8.8N3.1 seconds. The averag
of pneumonia was 40H9g2fiNl. Dlmlo/dl vol ume 19.3N8.5 ml/ 100
ity surface 32.9N30.4 ml/100g / min, the mean transit ti
Conclusion. CT-perfusion is a new tool for the assessment of microcirculatory diso r-
ders in various processes, including in the lun gs. However, the results obtained in this
study are not always pathogenetic and are not always comparable among different researc h-

ers.
Keywords: nodule, differential diagnosis, computed tomography.
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Fig. 1. Chest CT.

Axial view, lung window. Patient K. Mass in the right
lung.

A

¢ 2.3 (Fig. 1)
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Fig. 2. CT lungs perfusion.

a - perfusionmap of blood flow (BF). Patient K. BF in the mass of 116,7 ml/100g/min.

b - perfusion map of blood volume (BV). Patient K. BV in the mas s of 14,2 ml/100g.

2 - perfusionmap of permeability surface (PS). Patient K. PS in the mass of 26,7 ml/100g/min.

d - perfusion map of mean transit time (MTT). Patient K. MTT in the mass of 8,7 sec.
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Fig. 3. Micropreparation.

Patient K. In lung tissue invasive growth of the
adenogenous tumor cribrosa  -papillary structure of large
cells with wide eosinophilic cytoplasm and large nuclei
enlightened & invasive growth of moderately differe  ntia t-
ed adenocarcinoma of the lung. Hematoxilin -eosin, x4.
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Fig. 4. Chest CT.

Axial view, lung window. Patient D. Nodular infiltration
in the right lung.
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Fig. 5. CT lungs perfusion.

a - perfusion map of blood flow (BF). Patient D. BF in the mass of 647,6 6d/bfiry b - perfusion map of blood volume
(BV). Patient D. BV in the mass of 27,91 ml/100g ; 3 - perfusion map of permeability surface (PS). Patient D. PS ir
mass of 94,96 ml/100g/mid - perfusion map of mean transit time (MTT). Patient D. MTT in the mass of 3,4 sec.
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