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NORMAL MSCT- AND FMSCFANATOMY OF EUSTACHIANTUBE

Bodrova l.V., Olsufjeva A.V.
il.M. Secheno

urpose. To estimate the normal MSCT - and f MSCT -anatomy of the eustachian  joscow State Medical

tube. University

Materials and methods. 15 healthy volunteers (30 eustachian tubes) were exa M- Moscow, Russia
i ned. Average age was 32.4 N 1.14 years. Al l vol unt eer
functional MSCT  (fMSCT). The CT study was performed using a bone reconstruction filter
without table movement and with slice thickness of 0.5 00.625 mm. The fMSCT study was

performed using a soft -tissue reconstruction filter and with slice thickness of 0.5 mm, with
dynami ¢ scan mode with simultaneous exposure of the Valsalva test. The calculations of the
average values of the parameters for the group and their standard deviations were applied.
Results. The bony portion of the eustachian tube was visualized in the axial sc anu s-
ing MSCT. Were obtained the mean values of the width of the bony portion in front of the
isthmus and at the level of the attachment site of the tensor tympani muscle, which
amounted to 1.1N0.21 mm and 3.82N0.4 mm resffhectively. Al
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medi al wal I of the bony portion of the eustachian tube
mm. The cart ilaginous portion of the eustachian tube was visualized in the axial scan and

oblique scan using fMSCT with simultaneous exposure of the Valsalva te st. Were obtained

mean values of mobility of the cartilaginous portion of the eustachian tube: the average a m-

plitude of the mobility of the |l umen in the wegion of th
erage amplitude of the lumen mobility in the cartilaginou s portion is 3.3%NO0O.35 mm, t
erageamplit ude of |l umen mobility in the region of the pharyng

Conclusion. The obtained data can be used for a detailed assessment of each part of
the e ustachian tube.

Keywords: MSCT, fMSCT, eustac hian tube.
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Fig. 1. MSCT of the left eustachian tube. Volunteer K., 32 y. Axial scans.

The width of the bony po rtion in front of the isthmus (a ) and at t he level of the attachment site of the tensor ty m-
pani muscle (b ).
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COMPLEX RADIOLOGICALDIAGNOSIS OF OSTEONEROSIS OF
FACIAL BONES IN DES®™MORPHINE DEPENDENCBATIENTS
ON THE PREOPERTIVE STAGE OF TREABWT

Babkova A.A. 1, Serova N.S.1, Medvedev Yu.A. 2

urpose. To determine the diagnostic efficiency of meth ods of complex radiological 1 - LM. Sechenov First

diagnosis (OPG, conventional radiography, MSCT, CBCT) in the evaluation of ost e- Moscow State Medical
onecrosis in patients on preoperative stage. University of the Ministry
Methods and materials. Orthopantomography, radiography of the skull, MSCT and of Health of Russ  ian
CBCT were performed on 108 patients (100%) in the preoperative stage. Also 25 patients Federation.
(21%) underwent radionuclide diagnostics: planar bone scan, SPECT. Moscow, Russia.
Results. The application of complex highly informative radiological methods (MSCT, 2 - Al Evdokimov
CBCT, radionuclide diagnostics) in desomorphi ne dependence patients at the preoperative Moscow State
stage of treatment enables full investigation of character and the prevalence of the patholo g- University of Medicine
ical pr ocess, to plan further tactics of surgical treatment. and Denti stry .
Conclusions. Thus the diagnostic efficiency parameters at the preoperative stage for Moscow, Russia.

MSCT were: the sensitivity 8 98,1%, the specificity & 99,6%, the accuracy 0 98,8%, for CBCT
were: the sensitivity 0 97,3%, the specificity 0 99,1%, the accuracy 0 98,4%, for orthopant o-
mogr aphy: the sensitivity 0 78,6%, the specif icity & 76,3%, the accuracy 0 77,4%, for skull x -
ray: the sensitivity & 61,1%, the specificity 8 59,2%, the accuracy 0 60,2%.

Keywords: osteonecrosis, multislice computed tomography, orthopantomography,
desomorphine, cone -beam computed tomography, rad ionuclide diagnostics.
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t this moment, in the scientific liter ature
there are much more reports of the o c-
currence of osteonecrosis of the bones of
the facial skeleton in patients who use
synthetic drug such as des omorphine.
Previou sly, this pathological process meant the
development of atypical osteomyelitis of the jaw,
but now the term "osteonecrosis" of the bones of
the facial skull is more often used [1]. Desomo r-
phine is a the drug witch manufactured by extra c-
tion from codeine -containing drugs, which could
be freely purchased in the pharmacy network in
the territory of the Russian Federation, up to
01.06.2012. This drug was first synthesized in
1933 i n the United States. Being a stronger ana I-
gesic than morphine, this drug because of the
rapid occurrence of drug a ddiction has not found
proper medical application. A solution of des o-
morphine produced using diffe  rent ingredients,
such as c odeine, gasoline, soda, iodine, acetone,
red phosphorus, etc., contaminated with interm e-
diate products of synthesis, is an unstable su b-
stance without the possibility of its transportation
[2]. Since 2003, desomorphine has been widely
used, taking the second place in the to tal volume
of drugs consumed in the territ  ory of the Russian
Federation after heroin [3]. Thus, up to 2011 -2012
there was an annual steady increase in the nu m-
ber of users of desomorphine. Despite the inte r-
diction imposed on 01 June 2012 on over -the -
counter sales of codeine preparations on the terr i-
tory of the Russian Federation, in the leading
medical institutions in the country daily treated
patients with the cons  equences of using this drug.

In addition to various highly toxic chem i-
cals, the drug also inc ludes red phosphorus,
which causes the development of atypical ost e-
onecrosis of the facial skull bones [4]. This type of
osteonecrosis in the clinical picture is similar to
the cases of phosphoric osteomyelitis of the jaws
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previously described in the liter  ature, associated
with the phosphoric production of matches in the
late 19th century [5].

Typical for this osteonecrosis are the pr o-
longed course of the pathological process with r e-
sistance to standard drug treatment is characte r-

istic, the tendency to rapi dly spread to adjacent
anatomical structures, which leads eventually to
persistent deformities of the maxillofacial region
and subsequent invalidism of patients, which, as
a rule, include persons of young and able
age [6].

Treatment consists in car rying out radical
surgical interventions depending on the volume of
affected structures, within healthy tissues, with

one-stage or delayed installation of nikelid titan i-

um implants in place of resected bones [7].
In order to obtain the optimal result of s
gical treatment, timely and detailed asses sment of

pathological changes in bone tissue, correct inte r-

pretation of the prevalence of osteonecr  0sis zones,
involvement in the process of both the bones of
the maxillofacial region and other parts of the
skeleton is necessary.

Diagnosis of osteonecrosis and subsequent
planning of surgical intervention is currently

based on the results of the use of complex met h-
ods of radioligical examinations such as orthopa n-
tomography (OPG), radiography of the skull in d i-

rect projection, multislice computed tomography
(MSCT), cone-beam computed tomography
(CBCT), in some cases, also the bone scan and
SPECT.

Orthopantomography (OPG) in the preoper  a-

tive stage of treatment was used in 108 p atients
(100%). OPT allows to assess th e general condition
of the entire dentoalveolar system (bone tissue,
teeth, periodontium, parodontium), a pproximate
prevalence of osteonecrotic process, also gives a

description of the wells of the removed teeth, a -
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lows to determine the presence, nature, | ocaliz a-
tion of fracture, areas of osteosclerotic changes in
bone structure, bone sequestration, periosteal r e-
action.

OPG is an affordable method of diagnosis,
but has a number of disadvantages: projection

distortion, additional shadows (superposition e f-
fect), poor visualization of the frontal group of
teeth, upper jaw, sinuses. Thus, orthopantomo g-

raphy requires a mandatory addition of other
more informative methods of radiation diagnosis
(MSCT, CBCT) [8].

Radiography of the skull in a direct proje c-
tion wa s performed in two stages of diagnosis.
This method makes it possible to assess the co n-
dition of the bones of the vault of the skull, body,
branches and processes of the mandible [8]. In
this group of patients, radiography of the skull in
a direct projecti on allowed to give an overall a s-

sessment of the condition of the skull bones, fra c-
ture of the mandible.
However, the spectrum of traditional x -ray

techniques allows to obtain a single  -projection
image of the anatomical area with superposition
effect, proj ection distortions [8]. Thus, they have a
number of limitations in assessing the prevalence,
nature of pathological changes, involvement in the
process of surrounding tissues.

Multislice computed tomography (MSCT) is a
modern method of radiation diagnosti cs, which
allows to obtain multislice, layered image of the

anatomical area, with the possibility of subs e-
quent processing of the obtained images, co n-
structions of multiplanar reconstructions, mea S-

urements of length, angles, volumes, density e S-
timation on the Hounsfield scale, including the
assessment of soft tissue components [9].

MSCT in the diagnosis of osteonecrosis in
patients with desomorphine drug addiction was
the main, the most informative method of r e-
search. MSCT makes it possible to determine the
presence of osteonecrosis of the maxillofacial area,
changes in the accompanying anatomical stru c-
tures, to give a full characteristic of bone tissue,
the prevalence of the pathological process, inclu d-
ing in the upper jaw [10]. MSCT in this group of
patien ts was used at pre - and postoperative sta g-
es of diagnosis. The limitation of the method is the
relatively high cost of its implementation. In fo r-
eign literature, the issue of the use of MSCT in the
diagnosis of osteonecrosis of the facial skull bones
of various etiologies is sufficiently covered. Howe V-
er, the description of phosphate osteonecrosis in
patients with desomorphine dependence have i t-
tle impact due to the fact that this type of drugs in
the US and the EU hardly used [11].

At the moment, there  is no single approach
to the use of MSCT in maxillofacial surgeons and
dentists. Also, doctors -radiologists do not have
uniform standardized protocols of processing and
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analysis of the received x
postoperative stages.

In some ca ses, cone -beam computed tomo g-
raphy (CT) was performed in addition to MSCT in
patients at the initial consultation stage and in
the postoperative period. The method combines
the simplicity of the study of traditional dental
panoramic x -ray and high -quality computed t o-
mography. A distinctive feature of the MSCT is a
lower radiation load (2 times lower), the cost of the

- ray data at the pre -and

study, the severity of artifacts from metal stru c-
tures, the ability to conduct research in FaceScan
mode [12].

Osteoscintigraphy was additiona lly applied
in patients with complaints of pain and dysfun c-

tion in the knee and hip joints. The method allows

to identify areas of osteonecrotic changes in bone
structure, to appreciate the prevalence of the
pathological process that goes beyond the maxill o-
facial area.

Materials and methods.

In the period from 2014 to 2018, a total of
108 drug addicts with a history of abuse codein -
containing synthetic drugs such as desomorphine
were evaluated at the Clinics of the First Moscow
State Medical University nam  ed after I. M. Sech e-
nov. The age of patients varied from 18 to 48
years. The median age was 28 years. Among the
patients, the number of women was 11 (10,1%),
men & 97 (89,9%). The duration of administration
of desomorphine in this group of patients ranged
from 2 months to 10 years.

All subjects (n=108; 100%) went through a
complete clinical, microbiological, and X -ray eval-
uation. Radiological diagnostic methods included
anteroposterior skull X -ray, panoramic radio g-
raphy (OPG), multispiral computed tomograph y
(MSCT), cone-beam computed tomography and
bone scintigraphy. Facial skull MSCT performed
in the 108 subjects included various multiplanar
and three -dimensional (3D) reconstructions of o b-
tained images with subsequent analysis. 108 p a-
tients (100%) underwen t CBCT with FaceScan

program. 25 patients (21%) underwent radion u-
clide bone scintigraphy with the 99mTc -
Pyrphotech radiopharmaceutical (planar scinti g-

raphy, SPECT). The study was carried out using a
gamma camera, according to the standard tec h-
nigue, with s ubsequent modified image pr o-
cessing. As a result of this complete clinical, X -ray
evaluation, 108 patients were diagnosed with a
0Toxic phossy
skull bones.

Results.

Clinical, radiological data obtained in the
108 subjec ts demonstrated atypical bone osteon  e-
crosis of the facial skull with a characteristic pr o-
longed course of the disease resistant to standard
pharmacological treatment. Physical examination
data included gum recession, exposed alveolar
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processes of the jaws, and open areas of bone ti s-
sue that had a typical dirty  -grey or yellow -brown
color (fig.1 (a,h)).

Radiological diagnostics revealed empty
tooth sockets without signs of osteolysis in 108
patients, as well as a widened periodontal fissure
with sclerotic end  plates in 57 subjects (52,8 %).
In 39 patients (36,1%) findings included massive
diffuse periosteal muff -like deposits, predominan  t-
ly in the lower jaw region, formation of extensive
zones of sequestration, and osteoporotic and ost e-
osclerotic areas alterna ting in the bone tissue.

It was found that in 34 patients (31,5%)

osteonecrosis sites were located in the upper jaw
area, in 49 (45,4%) - in th e lower jaw area, in

23,1% of cases (n=25) the pathological process
was spread on both jaws. The areas of osteoscl e-
rosis were determined from the data of mainly
OPG in more than half of cases (n=63; 58,3%).
Their localization corresponded to the areas of a n-
gles, branches of the lower jaw, locally around the
source of destruction, or their comb ination. Less
often, osteosclerosis of the whole body of the lower

jaw was noted, without or with the involvement of
branches and angles on both sides. In a number

of cases, osteosclerosis was determined in the r e-
gion of the coronary and co ndylar processes of the
lower jaw. The fracture line was detected in 22,2%
(n=24) patients, mainly in the area of corners,
branches and the body of the lower jaw (Fig.2).

Fig.1 (¢ 2 3) 1

Fig. 2 (¢ o &)

Fig. 1. Photos.
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Fig. 2. Panoramic radiograph.
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The periosti tis was detected in patients in 37% of
cases (n=40). The intensity of periosteal stratific
tions, the degree of their e xpression was different:

a_

methods, MSCT and CBCT allowed to accurately
assess the localization of osteonecrosis foci: in
49,1% (n=53) cases i n the mandible, in 23,1%

in 8,3% (n = 9) there was a linear type of periost i- (n=25) in the upper jaw region, in 30 (27,8%) p a-
tis, sometimes passing into lamellar, in 67,6% tients pathological process captured both jaws.
(n=50) the lay ered so-called bulbous type was d e- MSCT and CBCT also revealed the involvement of
termined. According to trad  itional X -ray methods, other bones of the facial skeleton in the patholog i-
sequestration was determined in 32 cases cal process (n=42; 38,9%). These meth  ods allowed
(29,6%), but the nature of the sequesters, localiz a- to evaluate changes in the structure of the bone
tion, penetrating character was not reliable due to tissue of the maxillofacial region: alternation of
limitations of these methods (projection disto r- osteosclerosis zones with osteoporosis zones - the
tions, errors reaching 20%). Changes in the peri o- so-called "soap foam" pattern in 29 patients
dontal gap were noted in 62 patients (57,4%): with (26,9%). Foci of osteonecrosis according to MSCT

its expansion (n=35; 32,4%), its enlargement and (CBCT) had an irregular shape, a fusing character.
sclerosing (n=11; 10,2%), sclerosing without e X- There was a lack of a clear demarcation zone. A c-

Fig. 3 R X £o3. 3 R Fig.3b (¢ 0.38¥+)

Fig. 3. MSCT. Axial (a), coronal (b) reconstructions.

ized.
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In the region of the lower jaw, irregular osteosclerosis is noted, mainly on the right. In the area of the body, angle,
branch, processes o f the lower jaw on the right, massive fringing, sometimes broken periosteal layers are visua
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pansion (n=9; 8,3%), in 5 patients (4,6%) there
was a narrowing of the periodontal gap. Holes of
previously removed teeth were not detec ted in 64
cases (59,3%), in 20 p atients (18,5 %), there were
holes without signs of sclerosis in 31,5 % (n=34)
their sclerosis was noted. In 22,2% (n=24) cases
the increase in the size of the lower jaw due to
laminated periostitis was determined. However, it
was impossible to determine the exact size, thic k-
ness of the alveolar and palatine pr  ocesses of the
upper jaw, the size of the mandible, the structure
and density of the bones of the maxillofacial r
gion, and the state of the maxillary sinuses, a
cording to the traditional r  adiographic methods
used.

When conducting MSCT and CBCT (n=108;
100%) the criteria for evaluating diagnostic stu
ies were similar. In contrast to traditional X

e_
C_

d-
-ray
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cording to MSCT and CBCT sequestrants were d e-
tected in 42 patients (38,9%), spongy, cortical,

mixed in some cases. By using MSCT fistula pa s-
sages in soft ti ssues were determined in 80 p a-

tients (74%), while part of the sequestration was
attributed to the penetrative type (n=4;3,7%).
MSCT (CBCT) allowed to more accurately assess
the nature and location of the periosteal reaction,
including in the frontal sectio  ns of the jaws, ma x-
illary sinuses, which was impossible with trad i-
tional radiographic techniques. According to
MSCT (CBCT), the phenomenon of periostitis were
detected in 64 patients (59,2%). In 23 cases (46%),
the layered nature of the periosteal layers,
dominantly in the region of the lower jaw, was d
fined, which covered the bone as a "clutch" on all
sides (fig.3). When the upper jaw is injured, the
periostitis captures the internal surface of the

pre-
e-
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Fig.4c (¢ 0.34Y)

Fig.4d (¢ 034y

Fig. 4. MSCT. Axial (a), coronal (b, c), 3D reconstructions (d).

Destructive changes and sequestration are determined in the region of alveolar and palatine processes of the u p-

per jaw w ith the involvement of the right frontal process.
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bone (n=14;13%). MSCT (CBCT) also made it po  s-
sible to accurately assess the condition of the pe r-
iodontal gap. Its expansion and sclerosis was no t-
ed in 83 patients (76,9%). According to the MSCT
(CBCT) data, the holes of the removed teeth were
not detected in 71 cases (66%), in 36 patients
(33,3%) their sclerosis was noted.

Alterations in the upper jaw, as well as d e-
velopment of maxillary sinusitis, were also chara c-
teristic (fig.4).

By using MSCT and CBCY the fracture line
of the lower jaw was detected in 22,2% (n=24) p a-
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tients (fig. 5).

These high -tech methods (MSCT, CBCT)
made it possible to estimate the prevalence of the
pathological process on adjacent anatomical
structures, which was impossible with the use of
traditional x -ray techniques. In the upper jaw of
33,3% of patients (h=36), the maxillary sinus, also
the zygomatic, palatal (n=39; 36,1%), and in some
cases the frontal processes of the maxillary bones
(n=11; 10,2%) were involved in the pathologica I
process (fig.6). In 31 patients (28,7%), according
to the MSCT (CBCT), the pathological process
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Fig.5R (¢ 9.35R)

Fig.5b (¢ 0.357¥) Fig.5c (¢ 0.3V

Fig. 5. CBCT. Panoramic (a), 3D reconstructions (b, c).

Irregular sclerosis of the body of the lower jaw to the left, body, angle, process es of the lower jaw to the right is
noted. In the area of the body, the angle of the lower jaw on the right, bone -destructive changes are determined
involving the right mandibular nerve, periosteal stratification, in the places of the ruptured character in the path o-
logical process of the canal. In the area of the body of the lower jaw, the lateral tooth 4.2 determines the fracture

line with displacement. Infringement of an occlusion .
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state of bone structure s and localization of the
pathological process obtained with the use of tr a-
ditional x -ray techniques.

At the preoperative stage of treatment 25 p a-

spread to the orbital part of the frontal bone, the
vascular processes of the base bone, the v omer.
The method of MSCT (CBCT) allowed to a  ssess the
condition of the paranasal sinuses: to identify,

characterize the presence of acute and chronic
changes in the maxillary, frontal, wedge -shaped
sinuses, trellis labyrinth, which can not be done

by using traditional techniques. Thus, the use of
MSCT (CBCT) in patients with osteonecrosis si -
nificantly complements the information on the
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tients (23,1%) underwent radionuclide diagno S-
tics, which included two stages: planar osteosci n-
tigraphy in the  Whole Body mode, single -photon
emission computed tomography (SPECT) to hip
level (n=14; 12,3%) or knee (n=11; 10,2%). 99mTc -
pyrfotech was used as radiopharmaceutical (RFP).
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Fig. 6 R Y ¢o3. 6
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Fig.6c (¢ 0.36Y)

Fig.6d (¢ 036y

Fig. 6. MSCT. Axial (a), coronal (b), sagittal (c), 3D reconstructions (d).

There are extensive bone -destructive changes in the region of the alveolar and palatine growth of the maxilla on
the left, with the process of the left maxillary si nus wall extending, the left sections of the nasal cavity, the lower

and lateral walls of the left orbit, the left cheekbone, the zygomatic process of the left temporal bone, the develo p-
ment of sequestration.
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When analyzing the data obtained, such indic a- bones in 4 subjects (3,7%). Accumula  tion of the
tors as intensity, localization of the accumul ation radiopharmaceutical was also observed in the

of radiopharmac eutical (RFP) in the bones of both body and manubrium of the sternum in 7 su b-
the facial and other parts of the skeleton that were jects (6,5 %), in the clavicles and humeral heads
included in the study area were evaluated. Eval u- in 6 individuals (5,6 %) and in the crests of the
ation was carried out visually, in collision with ilium in 5 subjects (4,6 %) (fig.7).

contralateral or lower - / higher -lying refe rence In 2 cases, a high intensity of RFP accum u-

regions.

Bone scinti graphy and SPECT revealed e x-
cessive accumulation of the radiopharmaceutical
in the facial bones in 25 study subjects: in the
maxilla (n=5; 4,6%), mandible (n=11; 10,2%), or

eye-pits in 3 patients (2,8 %) and in the chee k-

[ www.rejr.ru | REJR 2019; 9 (1):16-26
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lation in the region of the elbow (1,9%) or knee
(n=2; 1,9%) joint was determined (fig.8). At the
same time, no anamnestic data on the presence of
trauma or signs of bone -destructive, traumatic
changes in this area, obtained with the help of
other X -ray diagnostic methods, were not noted.
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Fig. 7 (¢ 2 .37)

Fig. 7. Bone scintigraphy, SPECT.

Excessive accumulation of the radiopharmaceutical can be seen in the projections of the body of the upper jaw,
left cheekbone & eye complex, and nasal bones, moderate accumulation of the indicator in the projections of the
manubrium and body of the sternum can be observed.

¢03. ABBOoa3G6o09B6802y3Rdot, KzijtT7T.

Aesaeadtaegst 08609830 Y9a20 oRdeaecdasosoa 3ReodsadR3se3a0e  RaReR 3Y
ydRboaoyoseya desedads3R, de3esas 9a3R, 2890yRae3t Jsas3assaq
¥y3)eo9h.

Fig. 8. Bone scintigraphy .

Areas of increased accumulation of radiopharmaceutical in the projection of the body of the upper jaw, the
cheekbone, the bones of the nose to the right, the accumulation of RFP in the right knee joint, the handle and
body of the sternum, the crests of the iliac bones are noted.

¢038. AK3e0a23G29802y3Rdot.

Ooby Rdobosjaeat coaYhyaoooaa oRGaosdsaadR FugBg¥assgadI aeo, 3
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d3hditg ecaoeYbearvyahg doaszcac.
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Bone scintigraphy and SPECT provided
complete information on the abnormalities and
allowed assessment of the regional advancement
of the disease and determination of the further
treatment strategy for these patients, serving as a
significant addition to MSCT data.

Conclusion.

The complex radiological diagnostic routine
(MSCT, radionu clide diagnostics) was conducted
before surgery, which permitted use of obtained
data for estimating the required scale of subs e-
quent surgery and, in the postoperative period, for
evaluation of the quality of the surgical interve n-
tion to implant individual titanium nickelide e n-
doprostheses and for outlining further patients
management plans.

Conventional X -ray techniques (orthopa n-
tomography, X -ray of the skull) allowed for ate n-
tative, incomplete picture of the extent and nature
of the pathological change s. Projective distortion
summation effect, limits in the correct imaging
front sections of jaws, paranasal sinuses, soft ti S-
sues, the presence of involvement in the patholo g-
ical process of other facial bones skeletons did not
allow to apply orthopantomogra phy and radio g-

raphy as optimal and basic methods at the pr e-
operative stage of treatment.

Radiography skull significantly inferior o r-
thopantomography, including determining the

character changes in the wells of extracted teeth,
periodontal crevices, parana sal sinuses, the n a-
ture and localization of pathological changes in

the upper jaw.

In view of the availability of projection di S-
tortion superposition effect, obtaining a planar
image (only in one projection) X -ray of the skull
and OPG proved ineffective i n the presence of a s-
sociated lesions of the jaws, as with involvement
in the pathological process of other facial bones of
the skull.

Highly informative techniques, such as
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ANALYSIS OF DYNAMICCHANGING OF RADIOLOG ICAL PICTURE OF
PERIAPICAL ODONTOGENC PROCESSES OF THRAWS AFTER DIFFERENT
METHODS OF DENTAL TREATBNT

Tarasenko S.V., Serova N.S.,
Shamanaeva L.S., Zagorskij S.V., Diachkova E.Yu.

urpose. To assess dynamic changes of radiological picture of periapical odontogenic

processes after various methods of dental treatment - endodontic and surgical - to
predict long -term results.
Materials and methods . A total of 10 patients with periapical odontogenic processes

of the jaws were treated on the basis of the Institute of dentistry of Sechenov University for 2
years from 2016 to 2018: 5 (5 0%) underwent endodontic treatment and 5 (50%) carried on
operations. Radiological methods were provided before intervention, in the process (during
dental canal treatment), in 6 and 12 months after manipulations.

Results. Analyzed obtained research data w ere revealed positive effect of both met  h-
ods -endodontic and surgical & for clinical and X -ray regression of the inflammatory focus,
alike an increasing of bone density with a reduction of the discharge zone according to rad i-
ological examination in 6 month s in all 10 cases (100%), the complete disappearance of the
focus and the achievement of a density equal to the intact surrounding bone in 8 patients
(80%).

The absence of 100% positive long -term results in the treatment of periapical odo n-
togenic processes in dentistry concerns both endodontic and surgical procedures because of
the first is not always possible completely to eliminate the focus of infection, and the latter
are associated with the presence of general operational risk and do not guarantee the dur a-
tion of a positive outcome.

Conclusion. Radiological method of examination plays important role in assessing of
dynamic changes in the affected periapical area after dental treatment, along with clinical
examination.

Keywords: computer tomography, p eriapical odontogenic processes, endodontic
treatment, microscope, cystectomy, osteoplastic material.computer tomography, periapical
odontogenic processes, endodontic treatment, microscope, cystectomy, osteoplastic mater i-
al.
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ntroduction.

In dentistry, per iapical inflammatory odo n-

togenic processes are characterized by the

presence of a permanent focus of infe  ction

and are accompanied by periodic ep  isodes of
exacerbation of different intensity, which over time

leads to loss of teeth, as well as the possible de-
velopment of a diffuse purulent process involving
both bone and soft tissues of the maxillofacial a r-

ea [1]. The x -ray picture of such pr ocesses outside
the stage of exacerbation indicates the presence of

a zone of bone tissue rarefaction at the apexes of
the dental roots, as a rule, of the round shape [2].

With the spread of the inflammatory process,
there is an increasing of the volume and zone of
reduction of the bone density of the jaw. After va r-
ious provided dental methods of treatment of per i-
apical o dontogenic processes, r egression of foci of
infection with a change in the x - ray pattern is
possible or, conversely, as a result of the insignif i-
cant efficiency of the used techniques, inflamm a-
tion spreads with the corr  esponding clinical and
radiological picture.

The aim of the study was to assess the d  y-
namics of changes in the radiological picture of
periapical odontogenic process after various
methods of dental treatment - endodontic and
surgical - to predict long -term results.

Materials and methods.

On the basis of departments and clinics of
the Institute of dentistry of Sechenov University
for 2 years from 2016 to 2018 under the superv i-
sion there were 10 patients with periapical odo n-
togenic processes of the jaws. Of these, 5 (50%)
were treated by denti sts-therapists (endodontic
treatment), and 5 (50%) 0 by surgery (tooth -
preserving operations in the volume of resection of
the root apex, cystectomy, the use of osteoplastic
materials based on hydroxyapatite (radiopaque)
and collagen type 1 (non -X-ray cont rast). Radi o-
logical diagnostic was carried out before the de n-
tal intervention, in its process (with the treatment
of teeth canals), in 6 and 12 months after trea t-
ment in both groups in the volume of intraoral
contact radiography of causal teeth on the Digo r
visiograph, as well as orthopantomography pe r-
f or med on t he apparatus
100e; to plan surgical
necessary volume of osteoplastic material, cone -
beam computed tomography was performed in the
Vatech and Planmeca sys tems with the analysis of
axial, frontal and saggital projections, as well as
3D reconstruction of the jaws to analyze the ratio
of periapical odontogenic foci with important an a-
tomical structures -canal of inferior alveolar nerve,
maxillary sinus and other s. The confidence inte r-
val, the level of statistical reliability p, the criter i-
on U2 for four -field tables were calculated for the
mathematical evaluation of the reliability of the
results.
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Results of research.

As a result of the analysis of the data o b-
tained by us, it was revealed that after both met h-
ods of treatment dendodontic and surgical & there
is a regression of the inflammatory focus with a
decreasing in its volume, an growth of the density
of bone tissue in this area with a regression of the
discha rge zone according to radiological methods
in 6 months after treatment in all 10 cases
(100%), the complete disappearance of the focus
and the achievement of a density, equal to the i n-
tact surrounding bone in 8 patients (80%). These
results can be related to the initial volume of the
process 0 in the case of full regression it was wit h-
in 5 mm in diameter, whereas in the case of i n-
complete disappearance it exceeded these dime n-
sions (p=0.002; 20.0% CI: 6.7% - 44.5%). Also it
was noted the regression of the ¢ linical picture of
chronic inflammation, the absence of episodes of
exacerbation during the entire period of observ a-
tion (2 years). Evaluation of the dynamics of the x
0 ray pattern was difficult in the group of patients
after surgical treatment in the cas e of the use of
osteoplastic material based on hydroxyapatite due
to its initially high density, exceeding or equal to
the surrounding intact bone tissue (2 cases -40%).

To demonstrate the results of our study, we
give clinical examples.

Clinical case 1 (gr
trea tment).

In the clinic patient S., 35 years, came with
complaints of pain in the tooth.

Complaints: swelling in the lower jaw on the
left, persistent aching pain and pain during che w-
ing solid food.

Examination: the presence of a de  ep carious
cavity in the tooth 2.2, has not been previously
treated. According to the transitional fold in the
projection of the tooth swelling, sharply painful
palpation. Tooth 22 percussion is painful. E n-
larged submandibular lymph nodes on the left is
present. On the basis of clinical examination and
data of the x -ray method, the diagnosis was esta  b-
lished: Exacerbation of chronic granulomatous
periodontitis of the tooth 2.2 (Fig. 1).

In the process of endodontic treatment, we

oup 1 O conservative

¢ sed theo $eien dentah onggrosa pchpe, carefully r e-
t r e artovae thet remaamtd of fillinge npateniak perfomed

machining with Protaper instruments (Dentsply
Maillefer) and an antiseptic in canal preparation
Regcap (3% solution of sodium hypochlorite firm
Septodont), closed perforation of domestic m ater i-
al Trioxident, temporarily filled canals with calc i-
um drug METAPASTE (Meta Bi omed) for a period
of two weeks. The results of treatment were also
controlled according to the data of ICRG (Fig. 2).
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Figl (¢os3) 1 Fig. 2 (¢ 2 .3®)
Fig. 1. Intraoral X -ray. Fig. 2. Intraoral X -ray.
Tooth 2.2, there is zone of bone destruction with clear Tooth 2.2. There is filling of dental canal with sealing
borders closer to nasal cavity in the projection of root material before root apex without removal in the area of
apex. bone rarefaction
¢031 Osaje303a8aYRt dossRadq¢ 3 2. Oo) 683 23 o 6JoYoRR d 6390Rat G »-@
y 3 R99R. ¥y 3 R99 R
Vi f 2.2, Y €3200dcom®t Y@zgoed]y) f 2. 2. Oob)y Rdoboszjagat b R
>2YyRyY ®©03683)dG29 (do3coaae B8(JdRaedasro3aYayoahs o9Rea3IRdeas e o
99, €32dapRyose d eadea3zed osa3ffYAYareaasot aya Y of dR3ai b oo

edRao.

Fig. 3 (¢ 2 .33) Fig. 4 (¢ 2 .34)
Fig. 3. Control intraoral contact x -ray. Fig. 4. Control intraoral contact x  -ray.
In 2 weeks after patient addressing and beginning of In 6 months after patient addressing and beginning of
treatment. There is sealing material in 2.2 tooth canal, treatmen t. There is sealing material in 2.2 tooth canal,
decreasing of volume of periapical process. periapical process is practically not existed, increasing
of bone density of its area, presence of structural bone

¢033. ta2a63adi aRt Yo ) 8303 a8 ¢

lates.
3o0agyaaay3RoasR. P

¢o034.t @883 adi aRt Yo} 83023 a8 ¢

Bas3ah 2 sewddd af 3Ryaaot € R
309c6yadsay3R99R.

aRYyRdIR dayaaot . Ooby Rdobosy
sRea3oRd ¥ dRaRda by fR 2.2a-|Basab 6 s9sa3tcrmdrRuycessodta €aRG6 9 a g
30ReodcdRdi eaaya> €3a6033R. aRYRDdR dayaaot. Ooby Rdobosy

sRea3o9Rd Y dRaRda b}y fR 2. 2,
Ga33 €3Rdeoya3>dd? oaa @a&3aeadid
doyaaosa edagoaa362 do3ego a6 c}
aRdoyoa 383} de}3d33aYRoaoafhg dao
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After 2 weeks, the channels of the tooth the gums is hyperemic, edematous, bleeds pr o-
were sealed with guttapercha pins by lateral co n- fusely when probing, identifies path ological tooth -
densation. The crown part of the tooth was r e- gingival pockets of a depth of 5 -7 mm, purulent
stored with light -cured composite material Ch a- discharge, tooth mobility 3.4, 3.6. 3.7 , 4.4, 4.5,
risma Classic, made a control ICRG (Fig. 3). A si g- 4.7 is 1l -1V degree. The tooth 3.5 was restored
nificant restoration of bone  tissue in the periapical with composite material, a temperature test is
zone was determined at the ICRG after 6 months negative, percussion is positive.

(Fig. 4). The patient no longer complained. A CT study with 3D reconstruction was co n-

Clinical case 2 (group 2 d surgical trea t- ducted. The results revealed generalized resor  p-
ment). tion of bone tissue of the  alveolar part of the ma n-

Patient Y. appealed to the clinic of Sechenov di ble vertically and hori
University with complaints of discomfort in the the root, furcation defects, in the area of the ape X-
tooth 3.6 during biting, mobility of teeth on the es of the roots of the tooth 3.6 the focus of d e-
lower jaw, inability to eat hard food, bad breath. struction of bone tissue rounded shape, with clear
According to the patient he is an active smoker contours of about 5 mm in dia  meter, is visualized,

Fig.5 (¢ 2 .35)

Fig. 5. Fragment of computer tomography maxilla and mandible of patient Y.

There are periapical areas of bone rarefaction, bone loss more than 1/3 in the projection of teeth 3.4, 3.6. 3.7, 4.4,
4.5, 4.7. There is the presence of zone of decreas  ing bone density with non  -clear borders with circle shape in the
projection of absent tooth 3.5 (residual cyst).

¢03. Z3Rys0a88 doasei 160383 Ba9ay¥3RJOO Yosgaas 2 8oIpa?a

Ooby Rdobosj1683t cas3oReodRdi ofha boosh,sBOsymhast rdpafm@s oy ad(
by fraY 3.4, 3. 6. 3.7, 4 . 4, 4 .5, 4 . 7. KesayRaeg 3t baaR 382D
de3sf Y €320dGc29 &63)68368Y)jI1yaya by frR 3.5 (3aboe)} Rdi aRt do

(over 1 pack per day), chronic diseases are absent, the outer cortical plate is lysed (Fig. 5). On the b a-
for a long time lived in the far East, the first signs sis of the obtained data, the diagnosis "Genera -
of the disease appeared there more than 15 years ized chronic periodontitis. Chronic periodontitis of
ago, periodically held conservative dental trea t- tooth 3.6" was obtained, a plan of treatment co n-
ment with no apparent lasting results, but in the sisting of conservative manageme nt of acute i n-
last 3 years the condition has worsened, tooth flammation with subsequent surgical treatment.
mobility incr  eased significantly, there was pain. On the first stage the patient was prescribed

At extraoral examination, the configuration local anti -inflammatory therapy and professional
of the face is not changed, the skin of the physi o- oral hygiene, therapeutic sanitation. Then teeth
logical color, is collected freely in the fold; regional were removed under local anesthesia 4.7, 4.6, 4.4,
lymph nodes are not enlarged. From the side of 3.4, 3.5, 3.6, 3.7, the capsule of the radicular cyst
the mouth: supra - and subgingival dental plaque 3.6 is completely removed. At the same time, de n-
are in large quantity; the mucous me mbrane of tal implants were installed in the projection of the
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Fig. 6. Ortopantomogramm of patient Y after surgical treatment (1st day).
There are inserted implants in the area of removed teeth 3.4, 3.5, 3.6, 3.7, 4.4, 4.6, 4.7, zone of proved cystect 0-
my.
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removed teeth 4.7, 4.6, 4.4, 3.4, 3.5, 3.7 u sing a
3D surgical template, the bone cavity in the 3.6
tooth projection is filled with xenogenic mat erial
based on hydroxyapatite (Fig. 6). The postoper a-
tive period was relatively calm, there was a partial
divergence of sutures in the projection of the tooth

3.5.

After 6 months, the patient returned to the
clinic. A repeated CT study was carried out, the
results of which could be judged on the good qua |-
ity of the newly formed bone tissue in the proje c-
tion of the tooth 3.6 (Fig. 7). The patient was
placed healing abutments on existing implants, as
well as a dental implant in the projection of the
missing tooth 3.6. At the moment, the patient Y. is
at the stage of prosthetics.

Discussion.

Modern technologies used in repeated end  o-
dontic treatment allow to achieve a positive result
in 75% of cases. With a high chance of success,
re-treatment of the root canals can be carr ied out
in cases where there are no changes in the peria p-
ical tissues of the tooth [3].

However, it should be understood that the
success of the procedure of repeated endodontic
treatment largely determines the qualification of
the attending dentist, the a  vailability of appropr i-
ate materials, tools and equipment.
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It should be borne in mind that the root
fracture, mobility of the tooth of 1l and IV degree,
deep pathological pocket and visible cracks of the
tooth root are contraindications to repeated end o-
dontic treatment, such teeth must be removed.

Perforation with extensive lesions of the pe r-
iodontium, such as perforation of the root pin, a
strip perforation or resorption of the root belong to
the high risk factors when carrying out endodo n-
tic treatment.

Treatment periapical odontogenic inflamm a-
tory processes in dentistry remains highly contr o-
versial, as traditionally carried out in the acute
phase of process, existing and approved Protocol
of endodontic treatment of teeth often leads to a
widening of the f ocus of infection in the absence of
outflow after the sealing of the channels, which
leads to the necessity of periosteotomy. In add i-
tion, the regression of periapical processes co m-
pletely and without relapse is possible with full
compliance during saving  the conditions of septic
and antiseptic even at the therapeutic dentistry,
following clinical guidelines, and, most importan t-
ly, a small volume of the process  -usually up to 0.2
cm, and in the absence of a fibrous capsule. The
absence of 100% positive long -term results also
applies to surgical procedures - even tooth -
preserving operations, for example, cystect omy
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Fig. 7 (¢ o &7)

Fig. 7.

There is increasing of bone structure in the area of early removed 3.6 tooth, expression of bone plates, similarity

of density with intact bone tissue of mandible.
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Ortopantomogramm of patient Y. in 6 months after cystectomy, 3.6 tooth extraction.
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and resection of the root apex, are associa  ted with
the presence of general operational risk and do
not guarantee the duration of a positive outcome
[4, 5].

Conclusion.

Thus, the treatment of periapical processes
at t he reception of a dentist remains a complex
issue due to the ambiguity of the results when
using both endodontic and surgical techniques,
with one of the main roles in assessing of the d y-
namic changes in the affected area after the m a-
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METHOD OF MANUAL SEMENTATION IN VOLUMERIC ASSESSMENT OF
COMPLEX TREMRESUETSO6 BATIENWSTH SEVERE MANDIBUIR
ATROPHY WITH USE OF RE\BEULARIZED AUTOGENOS FIBULAR TRANSPLANT

Butsan S.B., Bulat S.G., Salikhov K.S., Bolshakov M.N.,
Seleznev V.A., Khodiachii A.E., Chernenkii M. M., Khokhlachev S.B.

) . . Central Research
urpose. To assess the results of complex treatment of patients with severe mandi b- |nst itute of Dentistry and
ular atrophy using the method of multispiral computed tomography (MCT) manual \agiliofacial
segmentation for volume calculation of native mandible and revascularized fibula Moscow, Russia

autogenous transplant at all treatment stages and after.
Material and methods. During the 2017 and 2018 years, at the de
il lofacial R rDeer y5e feefmad @ patients with severe mandi bul e
47 to 64 years (mean 0 53 years), underwent surgical treatment using revascularized fibula
autog enous transplant. The volumetric measurement of mandible and revascularized fibula
auto genou s transplant was done by means of manual segmentation of head MCT obtained
previous to reconstruction, before dental intraosseus implants insertion, and 3 months after
rehabilitation with implant  -supported prosthetic constructions. Segmentation of structur es
of interest was done within +135 to +1860 Hounsfield Units. As a start point for native
mand ible segmentation the entering into mandibular canal was used.

Results. In two presented clinical cases was noted the absence of mandibular atr o-
phy progression after the reconstructive surgery, as well as volume increase of revascula r-
ized fibula autogenous transplant 3 months after starting of functional loading of i n-

traosseus implants by 1,282 ¢cm (11,92%) and 1,368 cmi (.
Conclusions. The manual segment ation of MCT represents a reliable method for a S-

sessment of results of complex treatment in patients with severe mandibular atrophy using

revascularized fibula autogenous transplant. Increase of revascularized autogenous tran S-

plant vo lume occurs as a resul t of functional adaptation in response to biomechanical load,

tran smitted by mastication.

Keywords: manual segmentation, computed tomography, mandibular atrophy, reva S-
cularized fibula autogenous transplant, dental implants.
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mography (CBCT) .
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Fig. 3.

MSCT of head before the reconstructive surgery.
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Fig. 4.

Virtual computer modeling of reconstr

uctive surgery.
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Fig. 7. Postoperative CBCT of the lower third of the DIBBET YT &6
face Fig. 8. Control orthopantomogram (OPG) after i  n-
sertion of dental implants into reconstructed ma  n-
dible.
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Fig. 9. Photos.

Prosthetic rehabilitation with constructions supported by bars, fixed on dental implants.
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Fig. 10. Segmented mandible before reconstru  c- & &7l & .RJ e e ROSE TR ERE &
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tive surgery.

Fig. 11. Segmented native mandible and revasc u-
larized fibula autogenous transplant prior to dental
implants insertion.
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Fig. 12. Segmented native mandible and revascularized fibula autogenous transplant after prosthetic
rehabilitation.
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Fig. 13. MSCT.

Comparison of M SCT slices obtained before dental implants insertion into reconstructed mandible (a) and 3
months a fter their functional loading (b ).
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EXPERT EVALUATION O&TRATIFICATION SYSVIH-FOR NODULAR
THYROID ATHOLOGY DIAGNOSTICS

Timofeeva L.A. 12, Shubin L.B3

. . . L 1-1.N.Ulianov Chuvash
urpose. A comparative evaluation of the effectiveness of the application of modern

. . . . - ! ) ] State University.
technologies for image quality assessment with ultrasonic diagnostics of thyroid 2 - Republican clinical
nOdL'JleS. ' . . _ oncological dispensary”

Materials and methods. An independent blind prospective direct study to evaluate of the Ministry of health
the ori ginal program of ultrasound images evaluation using a computer was carry out. of the Chuvash Republic.
An independent blind prospe ctive direct study was conducted to evaluate the original pr O- Cheboksary, Russia.

gram of ultrasound images evaluation using a computer. TIRADS system was taken as a 3 - Yaroslavl state med -
reference. 205 patients (aged 52,6 N 12,3 Y earfudesyWer e e
by conducting parall el studies on ultrasonic devices Aplio XG (Toshiba, Japan), SonoScape
in B -mode, colour Doppler sonography and Power Doppler. Data were entered into the orig i-
nal database. The views of experts were analyzed by single criteria and were organized by
TIRADS a nd and then were evaluated using the proposed program.

Statistical analysis was carried out by the technology of disagreement level examin a-
tion a pplying the technique of interrater agreement using Cohen's Kappa.

Results. Modern assessment systems suggest  formation of a simple matrix for dia g-
nosis and diagnostic tactics development. Using the method of multiple comparisons (Mult i-
ple Co mparisons) it was found that only benign and malignant diseases of the thyroid gland
had st atistically significant differenc  es in signs. On this basis, a computer program for the
evalu ation of the images of the nodular pathology of the thyroid without extensive classifier.
Grading by TIRADS found agreement of conclusions in 91.2%. When applying program for
conclusions coincided in 96.8%. Assessment of interrater agreement showed that level of
ratingsdéd synchronicity increased in the courste of mater:i
er program, the effect was achieved faster and with less probability of errors. Multivariate
scaling (Correspondence Analysis of a Two -way Table) showed that the proposed evaluation

Yaroslavl, Russia.

of images using a computer has indicators identical to TIRADS, a simpler and more unde r-
standable lexicon for characterizing signs of thyroid nodes. The results of the applic ation of
the program showed higher rates of consistency of experts 'assessments due to the" simpli c-
ity " in deciding on the categorization and selection of the most demonstrative features.

Conclusion.  Multivariate statistical modeling made it possible to perform an in -
depth comparative analysis of systems for the assessment of thyroid gland images. The e f-
fectiveness of the proposed domestic computer program for the evaluation of ultrasound i m-

ages from the standpoint of evidence  -based medicine is proved.

Keywords: thyroid gland, cancer, nodular goiter, ultrasound examination, risk strat i-
fication.
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PULMONARY VEIN ANATOMY VARIATIONS IN PATENTS WITH ATRIAL
FIBRILATION: COMPUTEDTOMOGRAPHY STUDY

Khamnagadaev
Khamnagadaev

.LA.13 Bulavina I.A.2, Tarbaeva N.V.3, Termosesov SA.13 llich I.L3,
.14, Karmazanovsky G.G .5, Kalashnikov V.Yu.?,
Shkolnikova M.A.L, Kokov LS67

ation. PV
ot been a p-

ulmonary vein (PV) isolation is the mainstay of atrial fibrillation (AF) abl
anatomy classifications have been investigated. Despite this they have n
plied to decide the best ablation strategy.

Purpose. To classify the various patterns of the PV anatomy based on multislice
computed tomography (CT) evaluation in AF patients.

Methods. CT was performed prior to AF ablation in 167 (80 females) pat ients aged
18-79 years old, 107 (64.1%) paroxysmal and 39 (23.3%) persistent AF patients, in 21
(12.6%) p atients type of AF was not identified.

Results. Subsequent anatomical patterns have been found. Type | (normal anatomy)

o four independent PV with fou  r separate ostia (n=88; 52.7%). Type Il (dichotomous pattern)
d three or more independent ipsilateral PV ostia (n=36; 21.5%). Type Il (left common PV o
tium) & coalescence of the left superior and left inferior PVs proximal to the left atrium (LA)
(n=31; 18.6%). Type IV (combined pattern) o Il and Il pattern combination (n=10; 6%). Type
V (Contralateral PV common ostium) d coalescence of the right and left inferior PVs proximal
to the LA (n=1; 0.6%). Type VI (Right common PV ostium) 0 coalescence of the r ight PVs
proximal to the LA (n=1; 0.6%).

Conclusion. PV anatomy was confirmed to be highly variable. Normal PV anatomical
pattern in AF patients has been revealed in 52.7%. Dichotomous PV pattern, left common
ostium presence and these combinations have be en found less frequently. Common PV
trunk and right common ostium were considered to be extremely rare patterns. These fin
ings are supposed to be useful for appropriate ablation strategy selection.

S_

d-
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The prevalence of long and short trunks of the pulm o-
Common PV ostium. P g p
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1 0 short PV trunk (length < 16 mm);
2 8 long PV trunk (length = or > 16 mm).
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Fig. 3. 3D-model .

Normal anatomy (Type 1) (n=88; 52.7%): four indepen dent
pulmonary veins with four separate ostia.l 0 Left superior
pulmonary vein (PV); 2 & Left inferior PV; 3 8 Right inferior PV;
4 0 Right superior PV; 5 0 Left atrium posteri or wall. Posterior
view. The dotted lines indicate the PV ostia.
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Fig. 4. 3D-model .

Dichotomous pattern (Type 2): three or more independent ips i-
lateral pulmonary vein (PV) ostia. Right PVs have four ind
pendent ostia in this case (n=36; 21.5%). 1 0 Left superior PV;
2 0 Left inferior PV; 3,5 & right accessory PVs; 4 & Right inf e-
rior PV; 6 0 Right superior PV; 7 0 Left atrial appendage; Right

lateral view. The dotted lines indicate the right PV ostia.
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Fig. 5. 3D-model.

Left common pulmonary vein (PV) ostium (Type 3): co alescence

of the left superior and left inf  erior PVs prox imal to the left
atrium (n=31; 18.6%). 1 & Left superior PV; 2 0 Left inferior PV;
3 0 Left PV trunk; 4 8 Right inferior PV; 5 9 Right superior
PV.Left posterior obliqgue view. The dotted lines indicate the

common PV ostium
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Fig. 6. 3D-model .

Combined pattern (Type 4): common pulmonary vein (PV) ost i-
um and dichotomous pattern combin ation (n=10; 6%). Thera
are a common left PV ostium and right dichotomous pattern in

this case.1 0o Left atrial appendage; 2 & Left superior PV; 3 8
Left inferior PV; 4 & Right inferior PV; 5 & Right accessory PV; 6
0 Right superior PV; 7 0 Left PV trunk.Po sterior view. The do t-

ted lines indicate the PV ostia.
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Fig. 7. 3D-model .

3€ 3
9 J

Contralateral pulmona ry vein (PV) common ostium (Type 5):
coalescence of the right and left inferior PVs proximal to the
left atrium (LA) (n=1; 0.6%). 1 O Left superior PV; 2 0 Left inf e-
rior PV; 3 & Contralateral PV common trunk; 4 & Right inferior
PV; 5 6 Right superior PV; 6 & LA roof; 7 0 LA appendage. Right
posterior oblique view. The dotted lines indicate the right and

left common PV ostium.
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Fig. 8. 3D-model .

Right common pulmonary vein (PV) ostium: coalescence of the
right PVs proximal to the left atrium (LA) (Type 6): (n=1; 0.6%)

1 0 LA appendage; 2 OdlLeft inferior PV; 3 8 Right inferior PV; 4 0
Right accessory PV; 5 & Right superior PV; 6 0 Left superior PV.

Left posterior oblique view. The dotted lines indicate the co m-

mon ostium of the right PVs.
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Fig. 9. Diagram.

Anatomical vari ations in pulmonary veins (PV):
ostium; Type 4 8 Combined pattern; Type 5

ddgoagaffegRt| BpRe 6B IRRORNERBE Bocec; 0

Type 1 8 Normal anatomy; Type 2
& Contralateral PV common ostium; Type 6

ORebDdRmEBE B3 dases3dReasRdi dffedd g

0 Dichotomous type; Type 3 - Left common PV

8 Right co mmon PV ostium.
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COMPUTED TOMOGRAPHYWITH 33 MODELING IN
PORTAL HYPERTENSIGNRGERY PLANNING

Kolsanov A.V, Zelter P.M., Kolesnik I.V.,
Kapishnikov A.V., Chaplygin S.S., Solovov D.V.

urpose. To evaluate experience of using abdominal CT with segmentation and 3D g, 14ra State Medical

modeling in preoperative planning in patients with portal hypertension syndrome. University of
Materials and methods. Were examined 40 patients treated in surgical depar t Ministry of Health
ments of Clinics of Samara State Medical University. All patients underwent abdominal CT  samara, Russia

scan with modified protocol. The CT data underwent segmentation and 3D modeling.

Results. CT allows to identify the cause and level of block in the portal system; eva I-
uate co nfiguration and degree of portal thrombosis; to identify changes in liver and spleen;
visualize collaterals in patients with portal hypertension syndrome. In eight cases, 3D -
modelling a llowed to abandon H -shaped anastomosis due to the proximity of the veins. In
six cases, proximal splenorenal anastomosis was chosen.

A change in the choice of initial surgery was noted in 35% of cases. In 15% of p a-
tients, it became possible to identify previously unknown cause of portal hypertension.

Discussion. Portal hypertension due to increase of liver diseases has become an a C-
tual pro blem. Currently, number of patients with portal hypertension is steadily increasing.
Diagnostic errors in this disease reach 10 -15%. Main method of correction of portal hype r-
tension is surgical. CT is one of the main methods in the examination of patients wi th portal

hyperte nsion. Segmentation and 3D -modelling based on CT data allows to make a 3D model
of the venous phase of examination with showing of parenchymal organs.

Conclusions. 1. Using system to simulate and combine phases of CT data allows to
choose the best method of surgical intervention for decompression of the portal system;

2. In patients with suspected portal hypertension, it is necessary to change the pr o-
tocol for multiphase scan due to slower blood flow. If necessary, it is needed to supplemen t
the standar d phases with late venous phase

Keywords: portal hypertension, preoperative 3  -D modeling system "Avtoplan”, co m-
puted tomography, segmentation.
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Fig. 1. Abdomen CT, venous phase, coronal view

Patient with B -cell lymphoma. a o average mode; arrows indicate massive lymphatic nodes; b 6 10mm MIP mode;
arrows indicate dilatation of portal and splenic veins.
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Fig. 2. Abdomen CT, venous phase.

a 0 Axial view; arrow indicates heterogeneous structure of liver, typical for Budd -Chiari syndrome (one of there  a-
sons of portal hypertension).

b 0 sagittal view; paravertebral veins are dil ated, the arrow shows the membranous closure of vena cava inferior.
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Fig. 3. 3D 6 model.

Blue shows veins. The arrows show that spleen and left
renal veins are parallel, which is the indication for H -
look spleen -renal anastomoses 0 one of the surgical
treatment optio n.
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Fig. 4. Abdomen CT, venous phase.

a 0 sagittal view, b & the result of postprocessing (blue d veins, the arrow shows the artificial anastomosis, surgical
treatment option). There is a blood flow in anastomoses and no sign of thrombosis. Ther e are massive liquid colle c-
tions (lymphocele, treated by US  -guided drainage).
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Fig. 5. 3D-model.

The veins are indicated by blue. The artificial shunt
(TIPS) is red and is shown by arrow (surgical treatment
option).
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SPECIFIC CHARACTERISCS OF ULTRASOUNDIBGNOSING OF PRIMARY AND
SECONDARY COXARTHROE

Menshchikova T.1., Menshchikov |.N., Mal'tseva L.V., Chegurov O.K.
G.A. llizarov Scientific

urpose. To reveal the characteristi ¢ criteria of different stages of primary and se C-Center O5Resto
ondary coxarthrosis using ultrasonography method. Traumatologyand O r-
Material and method. An ultrasound examination of the hip joints was performed thopaedicssé o
on a Hitachi machine (Japan). Patients with coxarthrosis (Stage | - Il n= 118) and & co N- gja Federation Ministry
trol group of healthy people (n = 60) were examined. of Health.
Results. Characteristic echocritical signs of idiopathic coxarthrosis at an early stage Kurgan, Ru_ssia.

of the disease are a decrease in acoustic density and thickness of the subchondral plate of

the femor al head in the most loaded areas. With the progression of the pathological process

(stage Il -1I), destructive changes in the region of the subchondral plate are accompanied by
structural disorders in the synovial environment of the joint. A specific featu re of coxarthr o-
sis that develops after the injury of the acetabulum is the presence of a bone defect in the
acetabular region, the discongruence of the articular surfaces, the progressive development

of foci of destruction in the subchondral plate of the f emoral head. The development of co  x-
arthrosis after injury of the femoral neck occurs, as a rule, against the background of the
already thickened joint capsule, which contributes to the progression of the destructive pr o-
cess of the femoral head. Obtained by ultrasound data are combined with histological stu d-
ies D.A. Davydov. with co -authors [6], in which it is shown that the bone tissue of the fem o-
ral head and its articular surface have several features depending on the nosological form of
coxarthrosis. Usin g the method of ultrasound, both general and specific structural manife s-
tations of coxarthrosis in various nosological groups were identified.

Conclusion.  Diagnostic criteria for determining | -1l stages of idiopathic and post -

traumatic coxarthrosis accor  ding to ultrasound data are: sphericity of the femoral head;
congruence and structure of the articular surfaces of the femoral head and acetabulum; u I-
trasound penetration depth; condition of the synovial environment of the joint; in patients

with pos ttraum atic coxarthrosis - the integrity of the contours of the acetabulum and neck

of the f emur.

Keywords: ultrasonography, primary and secondary coxarthrosis, stages of the di s-
ease, synovial medium of the joint
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Fig. 1. Sonograms of hip joints. Fig. 2. Sonograms of hip joints.

Standard scanning. Patient G., 32 years old. Dia gnosis: | Patient K., 52 years old. Diagnosis: Stage Il coxarthr o-
Stage | coxarthrosis.  Initial coxarthrosis signs are vis  u- | sis. When scanning along the femoral neck the cartila g-
alized: thinning of subchondral plate (1) contour and inous lip cyst s visualized in the form of an irregular
hyaline cartilage (2) at the top of the epiphysis. oval of heterogenous struct

(shown by asterisks).
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92 bYabeaydRos92)-23}536RYR 2, 4

Fig. 3. Sonograms of the hip.
Patient U., 46 years old. Diagnosis: Stage Il coxarthrosis.

R - Echo-signs of pronounced destructive changes in the subchondral pl ate of femoral head (FH) throughout the
contour (shown by asterisks).

b - Joint capsule (shown by triangles) is thickened up to 14,3 mm, fiborous membrane (shown by asterisks) of the
joint capsule amounts to 2,4  -2,5 mm.
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Fig. 4. Sonograms of the hip.

Patient U., 46 years old. Diagnosis: Stage | posttraumatic coxarthrosis (eight months after acetabulum fracture). R
- Standard scanning. The acetabular fragment is visualized (1), initial destructive changes in the subchondral
plate of femoral head (2). b - Scanning along the neck of the femur. Echo -signs of initial synovitis: the joint capsule

is thickened up to 7,6mm (shown by triangles).
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L Ou

Fig. 5. Sonograms of the hip.

Patient S., 54 years old. Diagnosis: posttraumatic coxarthrosis Il stage (1,6 years after acetab ular injury). R - vis-
ualized individual fragments (shown by arrows) of the subchondral plate of the femoral head (acoustic de nsity) AD
= 155 -160 standard units, the penetration depth of ultrasound is increased to 25 mm; the contour of the acetab u-
lum is n ot differentiated, areas with a disturbed structure are visualized, AP = 90 -115 conventional units. b - the
capsule of the joint is thickened to 18mm (shown by triangles), the fiborous membrane is uneven, the thic kness

0,9-2,2mm (shown by asterisks).
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ASSESSMENT OF CORRELION DEPENDENCE OFELINICAL AND RADIOLOGY
RESEARCH METHODS IRATIENTS WITH HEMOPHCAL ARTHROPATHY

Solodovnikova I.S. , Zavadovskaya V.D., Zorkaltsev M.A.

urpose. To determine the role of magnetic resonance imaging (MRI) in assessing the
condition of the joints in patients with hemophilia in the light of new approaches to
the treatment and prevention of hemophilic ar thropathies.

Materials and methods. A total of 26 people aged 5 to 40 years old with type A h e-
mophilia, a severe form of the disease were studied - a total of 82 joints (knee (n = 45;
54.8%), ankle (n = 14; 17%) ), elbow (n = 19; 23.1%), hip joints (n = 4; 4.8%)). A clinical e x-
amination of p atients, radiography and MRI of the joints.

Results and discussion. 2 groups of patients were identified, depending on age and
therapy. The correlation between the results obtained was assessed by the FISH, HISH
scale for the results of the clinical examination, Pettersson and Denver for the results of X -
ray and MR, respectively. The Denver scale was divided into two components: bone and soft
tissue. As a result of the analysis of the obtained correlations, the role of r adiography and
MRI in assessing the condition of the joints in two groups of patients was determined. A di f-
ferentiated comparison of bone and soft tissue changes detected during MRI with data from
clinical e xamination and X -ray.

Conclusion. The main manife stations of hemophilic arthropathy in patients of group
1 were signs of secondary osteoarthritis, in patients of group 2, signs of synovitis and bone
marrow edema (osteitis). In both groups of patients, a strong correlation was found between
the cli nical a ssessment scale and MRI data with a moderate correlation dependence of the
clinical status and X -ray data in group 1 and a weak correlation of clinical status and X -ray
in group 2. X -ray picture is moderately correlated with osteochondral changes according to
MRI data in patients of group 1 and weakly correlated with MRI data in group 2 due to the
detection of damage to the articular cartilage, as well as small cysts and erosions exclusively
according to MRI data.

Keywords: hemophilic arthropathy, hemosta tic replacement therapy, X  -ray, magnetic
resonance imaging, correlation analysis, FISH, HISH, Pettersson, Denver.
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Changes revealed in joints MRI in the 1st patients
group with hemophilic arthropathies.
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Fig. 2. Radiographs of the knee jointin  the straight (a) and lateral (b ) projections . MRI of the k nee joint in
the coronary plane in T1 -WI (c), sagittal plane in T1 -WI (d), sagittal plane in T2 -WI (a),

a,b - patient R., 31 years old. Periarticular osteoporosis. The articular surfaces are flattened, expanded due to
marginal bone growths, with subchondr al sclerosis, with fuzzy contours due to the presence of multiple small er o-
sions. On the Pettersson scale - 8 points.

3-e 0 the femoral and tibial condyles are flattened, marginal osteophytes, pseudo -osteophytes of the inter -
muscular depression of the fem  ur, multiple subchondral erosion. The subchondral cystic cavity (0.7x0.99 cm) in

the medial condyle of the tibia with an hour -glass spread to the depth of the epimetaphysis (1.4x1.4 cm). Traces of

fluid in the retropatelly space. The deposition of hemoside rin in suprapatellar inversion and on the posterior su r-
face of the joint. There is no visualization of the cartilage of the articular surfaces of the medial condyles of the

femoral and tibial bones. On a Denver scale - 10 points.
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Fig. 7. Radiography of the right elbow joint in the straight (a) and lateral (  b) projections . MRI of the right
elbow joint in the sagittal T1L -WI (3-), PDFSat @), axial T2-WI plane (e).

a,b - Patient L., 6 years. Moderate periarticular osteoporosis. On the Pettersson scale - 1 point.
3-e 0 On the front and rear surfaces of the el bow joint, local areas of recurrent hemorrhages containing various
amounts of fluid, hemosiderin, and connective tissue were detected. Score on the Denver scale - 7 points.
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ULTRASOUNBGUIDED MICROWAVE ABIATION OF FASTGROWING SMALL-SIZED
HEPATIC HEMANGIOMAS

Chernousov A.F, Karpova RV., Levkin V.V.,
Paviov Yu.V., Fominykh E.V., Mishin A.S.
1.M. Sechenov First

urpose. To evaluate the effectiveness of minimally invasive interventions under the Moscow State Medi cal
control of ultrasound and X  -ray television in the treatment of patients with fast University
growing small liver hemangiomas. Determine the mo st effective minimally invasive Moscow, Russia
method of treating patients with fast -growing small -sized liver hemangiomas.
Materials and methods. The study included 54 patients with cavernous hemangi o-
mas. Ultrasound -guided microwave ablation (MWA) was performed in 35 pa tients (out of
54), u Itrasound -guided sclerotherapy & 8, embolization & 11. For sclerotherapy, 96% ethyl
alcohol was used, for embolization 0 metal spirals of the Gianturco type. The volume of h e-
mangiomas was assessed before and a year after minimally inva sive methods of treating

hemang iomas based on ultrasound and CT data.

Results. In 31 of 35 patients after MWA, there was an increase in body temperature,
ALT and AST levels. A year after the MWA, according to instrumental methods of research,
in areas of h emangiomas, areas of fibrosis without signs of vascularization were identified.
Vascularization of hemangiomas was identified in 2 of 35 patients, requiring re -treatment.
After sclerotherapy, in 2 of 8 patients, cessation of blood flow and a decrease in he mangi o-
mas were noted. In the remaining 6 patients, hemangioma vascularization remained, the
volume remained the same or increased. After embolization of hemangiomas, in 5 of 11 p a-
tients a volume reduction without signs of vascularization was diagnosed. The remaining
patients had hemangiomas with signs of vascularization and an increase in volume. Compl i-
cations during and after minimally invasive interventions, deaths were not.

Studies conducted a year after embolization and sclerotherapy of liver hemangioma s
showed a relapse of the disease in 55% and 75%, respectively.

Conclusion. Ultrasound -guided MWA is the most effective minimally invasive met h-
od of treating fast -growing small -sized liver hemangiomas. High efficiency of this method is
combined with the ab  sence of complication s and the possibility of re  -use.

Keywords: microwave ablation, sclerotherapy, embolization, liver hemangioma.
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Fig. 1. MSCT, abdomen, axial reconstruction.

R & liver hemangioma (pointed with arrows); b & the focus of fibrosis (pointed with arrows) at the place of liver h e-
man gioma in a year after MWA.
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OPPORTUNITIES OF cFERFUSION IN THE EVAJATION OF RENAL
BLOOD FLOW IN PATIENS WITH UROLITHIASIS

Alexandrova K.A., Serova N.S., Rudenko V.., Kapanadze L.B,,
Pesegov S.V., Fiev D.N., Miskaryan T.I.

il.M. Secheno

urpose. The purpose of this study was to investigate the hemodynamic changes in Moscow State Medical

the cortex and the medulla of the kidneys in patients with various forms of urolith i-

University
asis (ICD), using CT -perfusion performed on 640 sectional computed tomographs. Moscow, Russia
Materials and methods. From 2017 to 2019 in the Russian -Japanese center of vi s-
ualization of the Sechenov University 42 patients with various forms of urolithiasis were e X-

amined. CT -perfusion was performed in all patie nts with urolithiasis at the preoperative
stage. The study was performed on a Aquilion One 640 scanner (CANON, Japan) in a vo -
ume mode, with a slice thickness of 0.5 mm.

Results. According to CT -perfusion data in patients with ureteral stones with dilat a-
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tion of CLS there were reduced perfusion parameters (AF and BV) in the cortical and medu I-
la, while the perfusion values in the contralateral kidney were statistically larger than the
average perfusion values. In patients with kidney stones (coral stones and stones larger
than 1 cm), a decrease in perfusion indices was observed only on the affected side. Changes
in the pe rfusion values of the ¢ ontralateral kidney were noted.
Conclusion. CT-perfusion is an accurate and non  -invasive method that allows you to
qu antify the functional status of the kidney, the degree and nature of the obstruction, which
can be clinically significant when choosing a method of surgical treatment, prediction of
compl ications and further dynamics of urolithiasis.
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Fig. 1. MSCT. Examples of measurements of areas of interest (ROI).

ROI of the cortical layer (a, b) and the medulla (c, d) were determined manually in the coronary projection.
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Fig. 2. CT-perfusion in a patient with ureteral stone and dilation of CLS on the right, frontal reconstru ction.

A pronounced decrease in AF in the cortical and medulla of the right kidney is determined, an increase in AF in
the contralateral kidney is noted.
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Fig. 3. CT-perfusion in a patient with CLS stones, frontal reconstruction.

There is a decrease in AF in the cortical and brain layer of the left kidney. A decrease in perfusion in the right ki d-
ney was not observed.
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Fig. 4. CT-perfusion in a patient with a coral stone of the left kidney, frontal reconstruction.

There is a de crease in AF in the cortical and medulla of the left kidney. A decrease in perfusion in the left kidney
was noted.
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