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VERIFICATION OF MAGNETIC RES®ANCE TRACTOGRAPHY RESULASID
DETECTION OF DAMAGED AXONAL PATHS

Konopleva L.V. 1, Nedopeki nMak.dM.hartova D. dch?l-KazanFedera

Hai darova I®.yRalsov . O. Univ ersity, Institute of
Physics.

L . e . 2 - Kazan Federal
urpose. Optim ization of previously developed verification methods for the analysis University. University

of MRI data measured in healthy volunteers and patients. Analysis of axonal fiber Hospital.
tracking in the area of hemorrhagic stroke for better detection of damaged paths
and areas in the brain. To indentify the correlation parameters with the severity of injury.

Kazan, Russia.
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Materials and methods. Axonal tractography was performed on a digital phantom
with predetermined tracts trajectories and on volunteers and patients, measured on a clin i-
cal 1.5 T scanner with parameters specific to routine clinical measurements and on 3T e X-
pert class scanner specially designed for the measurement of diffusion, which provides data
with a higher spatial resolution and signal to noise ratio. Verification of the tract ography
results was based on proposed earlier methods of probability calculation and Shannon i n-
formation entropy along the paths.

Results. It was found that the probability was better than the entropy in path dire Cc-
tion characterization and the entropy allo wed determining the area of intersection and the
branching of paths. A certain correlation was found between the degree of injury and the
amount of entropy in the affected area.

Conclusions. The combination of entropy and the probability of diffusion alon g the
axonal tracts allows to estimate the probability of passage routes particular trajectory and
thus can serve as a measure 3riterion of the reliabilit
Entropy allows to evaluate the severity of the lesions, but this hypothesis needs furtheri n-

vestigation in more patients.

Keywords: magnetic resonance imaging, diffusion -weighted images, magnetic res o-
nance imaging, axonal tractography, cerebral stroke.

Corresponding author: | | yasov & . 0., kamil .ilyasov@kpfu.ru.
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llyasov +.0. Verification of magnetic resonance imaging 1
damaged axonal paths. REJR . 2016; 6 (2): 6-15. DOI:10.21569/2222 -7415-2016 -6-2-6-15.
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RADIOLOGY OF PARASITICEYELESIONS

Saakyan SV., Amiryan A.G., Tatskov R.A., Andreeva T.A.

urpose. To study the features of clinic al findings and instrumental diagnostics Moscow Helmholtz
methods in patients with parasitic lesions of the eye. Research Institute of Eye
Materials and methods. A total of 36 patients (18 women, 18 men) with parasitic Diseases..

lesions of the eye aged from 9 to 74 years (average -47.8N15, 6) we ramd treatech m Moscaw, (Russia.

In 33 patients, the process was located in different parts of the orbit, in two 0 in the perio r-

bital soft tissues, in one patient 8 in the eye cavity. Dirofilariosis was confirmed in the m a-

jority of cases (32 patients, 88 ,9%), in 2 patients ( 5,5%) & hydatid cysts, in one case (2,8%) &
cysticercosis and shistosomosis.

Results. Clinical features of parasitic lesions depended on the volume and localiz a-
tion of the pathological processes and were presented with edema and hyperemia of the ey e-
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lid ski n, odema of the periorbital tissues, progressive proptosis, restrictive disorders of the
eye muscles, double vision, ptosis. Instrumental diagnostics (ultrasound and CT) allowed
determining the cystic nature of the lesions with perifocal changes around of it. In 18 p a-
tients a spiral formation inside the cyst was revealed, which was indicative of the parasite
presence in the cavity.

Conclusions. Dirofilariosis was the most frequently observed parasitic lesions of the

eye. The clinical features of parasitic cysts are not specific thatoés why it
sion of instrumental diagnostics methods in the examination scheme to exclude the variety

of tumors and pseudotumors of the eye. Treatment of the eye parasitic lesions requires su r-

gical intervention a nd in case of appropriate performance it helps achieving good therape u-

tic outcomes with a favorable prognosis.
Keywords: parasitic lesions of the eye, orbit, dirofilariosis, hydatid cysts.
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THE ROLE OF RADIOLOEGAL METHODS IN THEVALUATION OF BONE IBSUE
REGENERATION AFTERYSTOTOMY IN PATIENT®ITH LARGE
CYSTS OF THE JAWS

Goduno val.V.1, Shchipskiy A.V.1, Serova N. S2

urpose. Assessment of duration of the jawds bohélEokmys e

based on radiological methods of examination. Analysis of age influence, cyst | o- Moscow State University
calization, pathological cyst type and techniques of cystotomy on the timing of of Medicine and
bone tissue recovery is presented. Denti stry .
Materials and methods . Assessment of the treatment results and rehabilitation of 2 - M. Sechenov First
63 p atients with 65 cysts of the jaws: 37 radicular cysts (57%), 24 odontogenic cyst (37%), Moscow State Medical
4 keratocyst (6%) . Cysts were found more frequently in men (n=42; 65%), in patients of University.
mi ddle and adult ages (n=49; 75%), the distribution in the region of upper (n=29; 45%) and Moscow, Russia.
lower (n=36; 55%) jaws is equal.
Radiation methods were used at the stage of diagnosis: ortho pantomography

(OPTG) (n=65; 32%), computed tomography (n=31; 15%), radiography (n=14; 7%), intraoral

contact radiography (n=12; 6%) and electroodontodiagnosis of the teeth (n=18; 9%) and
patholog ical studies (n=65; 32%). Control study at the stage of rehab ilitation was carried
out using the physical examination, regeneration 0 with the help of radiological methods
(n=149), the main of which were OPTG (n=81; 50%) and CT (n=65; 40%). The approximate
frequency of studies was 6 months, the depth of research 0 up to 5 years. Surgical trea  t-
ment was co nducted in the form of cystotomy. With the aim of identifying possible factors
affecting the speed and quality of recovery, all patients were divided into groups based on

age (adolescence, adulthood, middle and old ag  e), pathological sign (radicular cyst, odont o-
genic cyst, keratocyst), localization (upper jaw, lower jaw), method of cystotomy (palatal,
vestibular, cystotomy in the lower jaw).

Results. The process of formation of the primary regenerate at the time of vi sual
liquid ation of cyst cavity ("clinical recovery") has been completed or was close to it (2/3 of
the cavity volume) only in 58% of cases. Primary radiographic signs of architectonics r e-
covery in primary regenerate st art edmontls afttesuerr mi ne i n th
gery), signs of formation of compact bone plates were absent. The primary formation of the
regenerate was completed through 2 years after cystotomy. The appearance of typical a r-
chitectonics in the formed regenerate was evident in 63% of cases. Along with this the se c-
ond sign of remodeling as formed in the region of cystostomy and resorbed anatomical
structures of cortical bone were still absent. The formation of trabecu lar pattern was mos  t-
ly completed in 3 years after cystotomy. The formation of cortical structures showed slower
dynamics.

Conclusion. The process of formation and remodeling of the regenerate was fully
completed in approximately 5 years after cystotomy. A ccording to clinical and radiological

survey found similar dynamics of bone regeneration regardless of various factors.
Keywords: the cyst of the jaw, the regeneration of bone tissue, cystotomy.
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RENTGENOFUNCTIONALVALUATION OF THE SRIE WITH DIFFERENT WMHODS
OF POSTERIOR FIXATMOIN THE EXPERIMEN

KrivoshelignaAt.y ev. jYu. T.2jKolesdw8¢3hi | ova E. S.

urpose. To compare radiographically the dynamic properties of the vertebral -motor ;eggfgfi\tzr;y _

segment (VMS) with different methods of posterior fixation in the experiment. - P.A Stolvoin

Materials and meth  ods. The obj e ct of research was ou toRms S%teagrar%no gs
kg at the age of about 21N3 mont hs. Experi men-t aU!‘uversﬁynl mal s
mals of group | (n=5) underwent transpedicular fixation of the spine using rigid bolts. Omsk, Russia.
Transpedicular fixa tion of the spine with dynamic nitinol bolts was performed in an imals of 3 - NN. Priorov

the 1l group (n=5). _ _ _ _ ] Central research
Results. During the functional study in both groups the range of motions in the test Inst itute of

segment prior to surgery was 18N1. 2 dergngeeoémotlohftt%u%atolobyanc? su
at 24 month of rigid VMS fixation was ONO. 03 gmgoged%ses. D

radiographs of the operated VMS within rigid fixation the motions were absent. In group I Moscow, Russia.

with dynamic (nitinol) fixation there were VMS movements in all animals at the average rate
of 15N1.3 A C, which was 78.9% of the initial
Conclusions.  Dynamic transpedicular (nitinol) fixation according to its characteri S-
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tics allows allocating more physiological dynamic loading, maintaining the range of motion
and reducing the load on the support elements.

Keywords: vertebral -motor segment, nitinol, dynamic fixation, rigid fixation.
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SCORING SYSTEM IN ASESSING THE ACTIVITQF JUVENILE IDIOPATHKC
ARTHRTISACCORDING TO THE MAGNETIC RESONANCE IMAGNG
OF THE KNEE JOINTS

Traudt O.t., Zavadovskaya V.D., KANina O.Yu.,6
urpose. In order to develop standardized criteria for assessing the activity of the Siberian state medical
inflammatory process in the knee joints in patients with juvenile idiopathic arthritis university.

(JIA), performed magnetic resonance imaging of the knee joints in 70 patie nts. Tomsk, Russia.
Identified changes included signs of synovitis in the form of a thickening of the synovial
membrane and intra -articular effusion, rarely - swelling of the bone marrow, bone erosion
and changes in the articular cartilage, menisci and ligaments change m achine. Thus the

earliest morphological change intraarticular structures of the knee joint in JIA were signs of
synovitis. Established correlation between the activity of the inflammatory process, and
thickening of the synovial membranes, intra -articular e ffusion thick, swelling of the bone
marrow, which is offered on the basis of the scoring system for the inflammatory activity in
patients with knee JIA, which has high sensitivity.

Keywords: juvenile idiopathic arthritis, magnetic resonance imaging, the a c-
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RECENT DIAGNOSTIC OPORTUNITIES IN ULTBRUND DIAGNOSTICS OH.OWER
EXTREMITIES DEEP MBI THROMBOSIS

Zubarev A.R, Krivosheeva N.V., Rychkova LV., Demidova A.K., Nikolskiy SE

urpose. The aim of this study was to analyze physical basis and assess opportun i-
ties and advantages of new ultrasound technologies: quantitative assessment of
acoustic structures (Acoustic Structure Quantification, ASQ), u ltrasound ela s-

tography (USE), mapping of microvascular bedflow with high spatial and temporal resolution

(Superb Microvascular Imaging, SMI) in evaluation of patients with venous thrombosis of

lower extremities.

Materials and methods. The study involved 72  patients (41 men - 56,9% and 31
women 0 43,1%) aged 42 -85 with venous thrombosis of lower extremities (144 lower extre m-
ities). All patients had undergone standard ultrasound investigation including B -mode, color
duplex or power doppler imaging modes. In a ddition to standard modes we used new ultr a-
sound technologies announced by Toshiba Medical Systems and listed among options in
ultrasound system AplioE 500.

Results. We assessed condition of main veins of lower extremities, including revea I-

ing of thrombo tic changes and estimation of the spreading level and composition of thro m-
botic masses. During dynamic follow -up signs of the initial stages of recanalization were r e-
vealed and comparison of thrombolysis process intensity with further follow -up studies was

performed. A significant advantage of new technologies in comparison with a standard u I-
trasound examination was established.

Conclusions.  Acoustic Structures Quantification, ultrasound elastography and S u-
perb Microvascular Imaging of Toshiba Medical Syste ms can be effectively used for exami  n-
ing patients with venous thrombosis in the system of inferior vena cava. Taking into consi d-
eration the fact that these technologies are highly informative, not time consuming and si m-
ple in everyday use they can be recom mended to be included into standard ultrasound i n-

vestigation for precise assessment of revealed abnormalities.
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raditionally all diagnostically i m portant

programs for investigation of p  atients with

venous thrombosis in the system of inf e-
rior vena cava were based on color duplex sca n-
ning only. In the last decade new technologies
based on fundamental principles of essential o p-
tics, consi dering peculiarities of visual perception
were b ecoming more and more popular.

Nowadays it is obvious that particularly b e-

cause of physiological peculiarities of visual pe r-
ception, based on such fundame ntal principles as
binocular vision (our ability to see with two eyes),
accommodation (adaptation of eyes in order to see
the object precisely on different distances) and
convergence (simultaneous inward movement of
eyes toward each other) further progress of visua |-
izing ultrasound technologies is becoming evident.
No doubt that helps to significantly increase dia
nostic value of date acquired during standard u
trasound examination.

Puprose .

The aim of this study was to analyze phys
cal basis and assess 0 pportunities and advantages

g-
|-

of new ultrasound technologies: quantitative a s-
sessment of acoustic structures (Acoustic Stru c-
ture Quantification, ASQ), ultrasound ela s-
tography (USE), mapping of microvascular bedflow

with high spatial and temporal resolution ( Superb

[www.rejr.ru | REJR 2016; 6 (244-53
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Microvascular Imaging, SMI) in evaluation of p
tients with venous thrombosis of lower extrem
ties.

Materials and methods

The study involved 72 patients (41 men -
56,9% and 31 women 0 43,1%) aged 42 -85 with
venous thrombosis of lower extremities (14 4 lower
extremities).

All patients had undergone standard ultr a-
sound investigation including B -mode, color d u-
plex or power doppler imaging modes. In addition
to standard modes we used new ultrasound tec
nologies announced by Toshiba Medical Systems
and li sted among options in ultrasound system
Apl i oE 500.

Ultrasound investigation included following
assessment steps:

1.Evaluation of lower extremities venous
system condition in B -mode, estimation of the
spreading level and composition of thrombotic
masses in the lumen.

2.Investigation of thrombotic masses stru
ture in ASQ mode.

3.Evaluation of tissue elastic properties in
USE-mode.

4.Comparison of results in B
tain ASQ and USE.

5.Evaluation of bloodflow in the lumen of

h-

C_

-mode with d a-
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¢ o 3,b.

¢ o 3,c.

¢ 2 .31. Sonograms .
A 0 B-mode.

B 0 ASQ mode, these masses are color coded as homogeinic.

C 0 B-mode and ASQ mode, cross -sectional view of the lumen of vein with hypoechoic masses.

thrombotized vein by color
power doppler mode.

6. Estimation of bloodflow in the lumen of
thrombotized deep vein along the whole length by
SMI, assessing: a) presence of non -vascular foci,
b) uniformity and intensity of vascular comp o-
nent, c) evaluation of the level of thrombotic
masses spreading.

7.Comparison of SMI & mode investigation
results with color doppler imaging (CDI).

Results .

Toshiba ultrasound scanners are equipped
with unique, time saving technologies which help
to increase diagno stic value of ultrasound exam  i-
nation of the patient significantly. One of the most
important features of these technologies is that no
complex diagnostic approaches needed to be used.
The same time we can get additional and very va I-
uable clinical informati on. Which new technol o-

duplex scanning or

[www.rejr.ru | REJR 2016; 6 (244-53
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gies offered to us as professionals in ultrasound?
Acoustic Structure Quantification (ASQ)
This technology is based on mathematical

principle of all signals amplitudes processing r e-
sulted in assessment of evaluated tissue heter o-
geneity.

ASQ helps to see all investigated tissues in
details being based on fundamental principles of
essential optics we discussed above. Color ma p-
ping of tissue heterogeneity as method is an effe c-
tive tool for revealing hypoechoic structures in
vessel lumen which cannot be recognized tho r-
oughly in B -mode [1] . On the pictures below we
can see examples of comparison of B -mode with
ASQ. Pictures 1 (a, b, ¢) demonstrates B -mode
and the lumen of vein with hypoechoic masses, in
ASQ mode these masses are color coded as h o-
mogeinic.

Pictures 2 (a, b) also shows us hypoechoic

d4lstcOddp y O
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¢ 2 32,b.

¢ 2 .32. Sonograms.

A 0 B-mode, hypoechoic masses in the lumen of vein.

B 0 ASQ mode, these masses are color coded as heterogeneous, with components along its contour as

well as in the center of thrombotic masses.

masses in the lumen of vein, but
masses are color coded as heterogeneous, with
components along its contour as well as in the
center of thrombotic mas  ses.

On the following pictures we can easily see
heterogeneous thrombotic masses with prevalence
of hypoechoic component in the lumen of cubital
vein in ASQ (pic. 3 (a, b)). Heterogeneity of thro
botic masses can be observed better in fragments
of the vei n where lumen is almost anechogeneic in
B-mode.

The same kind of changes in thrombotic
masses structure in the patient with occlusive
thromposis of femoral vein can be observed on
pictures 4 (a, b).

Thus being a very easy to use the method

in ASQ these

ASQ helps to improve visual perception by a h u-
man eye and let the examiner differentiate eval u-
ated data faster and more effectively. Moreover it
helps to understand structural heterogeneity of
studied tissue in  a very short period of time.

Ultrasound Elastography. (Color mapping of
elasticity characteristics of ti  ssues).

Elasticity of biological tissue is a property of
reversible deformation based on capability of ti s-
sue to offer mechanical resistance towards in flu-
encing external force and to return to its initial
shape after force is removed. Tissue elastic pro p-
erties depend on its structural organization. It is
obvious that Ultrasound Elastography (USE) as
any imaging method has its pros and cons.

Advantages:

TOSHIBA

2
CIVIL AVIATION - OPE - PV Venous

23/04/2014
10:50:04

oswisa 2
CIVIL AVIATION

- OPE - PV Venous

¢ 0 33,b.

¢ 9 .33. Sonograms.

A & B-mode, there are heterogeneity of thrombotic masses with prevalence of hypoechoic component in

the lumen of cubital vein.

B 0 ASQ mode, heterogeneity of th

where lumen is almost anechogenic in B -mode.

rombotic masses can be observed better in fragments of the vein

[www.rejr.ru | REJR 2016; 6 (244-53
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0 An opportunity to detect elastic properties provide us with addition al information. In non -
of tissues in addition to data about tissue ech o- occlusive type of thrombotic masses bloo  dflow in
structure intact venous segments cannot be r  evealed. It is

d Non-invasive tool completely different in case of USE implement a-

o Professional recertification for professio n- tion: intact segment of vein with blood flow is co I-
als in ultrasound diagnostic area is not required or mapped with a red color when thromb otic

Among the most remarkable drawbacks of masses in the lumen of vein are co  lored with blue
this technology we would mention absence of as more denser structure (pic. 5 (a  -f)).
thoroughly worked out recommendations for u S- Thus due to the high sensitivity in differe n-

¢o3x#, R. ¢ 234, b.
¢ 9 .34. Sonograms.
A, B 6 The same kind of changes in thrombotic masses structure in the patient with occlusive thromp o-
sis of femoral vein can be observed in B -mode (a) and in ASQ mode (b).
age of this technology. tiation of elasticity of evaluated tissues we are ¢ a-

Types of ultrasound el astography . pable to acquire additional information even in

Static (compressive) elastography: cases with rema rkably low visualization in B -

ADeformation of tissue is initiated by the mode or when studying very narrow blood vessel.
hand of an examiner Advanced Dynamic Flow (ADF)

AComparison of elasticity in different focu S- This technology is exclusive patented ima -
es of investigated tissue ing method of Toshiba Medical Systems that is

Dynamic elastography used for visualization of main and parenchymal

ADeformation of tissue is initiated by shear bloodflow an d based on both high spatial and
wave t echnology temporal resolution as well as high frame rate.

AEstimation of tissue elasticity absolute Using Advanced Dynamic Flow as a tool we can
values analyze jets even in very narrow vessels at a very

Compressive elastography principle low level of speed scale with simultaneous dete c-

A A light compression on tissue should be tion of jet direction. ADF comb ines high frequency
induced (lighter then compression probes) or range which used for composition of images in B -
physiological motion of the organ (pulsation) is mode mostly with specific algorithm of doppler
used signal processing when static signal reflected from

AcColor mapped vis ualisation of tissue m o- tissues is filtered. In addition to that we can eva I-
tion degree is performed after mathematical pr o- uate not only superficial but deep ma in vessels
cessing of images depending on its elasticity and study parenchymous bloodflow also. It is cr u-

ASoft tissue are deformed more than hard cially important thatpdhef kel
structures at the intima borderline. Thus on echograms

Implementation of compressive USE in shown below we can see the difference between
phlebology is limited today. This technology ca n- two modes: CDI and ADF (pic. 6 (a, b)). In case
not be used in patients with acute venous thro m- with  ADF, the lumen of partially thrombotized
bosis due to the fact that manual compression is vein (intact segment) is visualized remarkably
required. There is no such a drawback when u s- well.

ing dynamic USE. Thus application of dynamic
mode of USE hasndt got

[www.rejr.ru | REJR 2016; 6 (244-53
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Mapping of microvascular bedflow with high
s |imitation and can
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TOSHIBA TOSHIBA
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¢ 2 .35 (a-f). Sonograms.

In non -occlusive type of thrombotic masses blood flow in intact venous segments cannot be revealed. It
is completely different in case of USE implementatio n: intact segment of vein with blood flow is color

mapped with a red color when thrombotic masses in the lumen of vein are colored with blue as more
denser structure.
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TOSHIBA

>
CIVIL AVIATION

- PV Venous

¢ o936, R.

TOSHIBA

1
CIVIL AVIATION - PV Venous

¢ 2.36,b.

¢ 2 .36. Sonograms.

A 0 CDI-mode, B 8 ADF-mode. In case with ADF, the lumen of partially thrombotized vein (intact se g-

ment) is visua lized remarkably well.

spatial and temporal resolution

Superb Microvascular Imaging (SMI)

Nowadays we can hardly imagine progress
in the field of modern ultrasound science withou t
application of color imaging modes based on do p-
pler imaging. We would definitely not be able to
overestimate high practical importance of conve n-
tional color doppler mapping, power doppler and
ADF recognized as robust and reliable partners of
ultrasound p rofessionals in all areas of diagnostic
ultrasound. Because of conventional doppler e s-
pecially it is possible to get valuable information
about vascular architectonics of evaluated organ,
investigate hemodynamics characteristics of speed
scale in the vesse |. At the same time, being highly
informative and indispensable tool in modern cli n-
ical practice, doppler technology due to essential
physical limitations cannot provide examiner with
comprehensive and precise information when
studying low speed jets. All  attempts, d irected to
minimize the presence of motion artifacts by d e-
creasing a speed scale and diminishing color gain
in doppler mode cannot help to manage it effe c-
tively. Due to that particularly in some stu dies we
have to use contrast agents and perfo ~ rm Contrast
Enhanced Ultrasound Study (CEUS). But is that
conception true that technology of contrast visua [-
ization is the only available practical solution and
potential opportunities of doppler technology
completely exhausted itself? In case we answer
this question as objective as we can it would be
obvious that even CEUS has its disa  dvantages in
visualization of microvascular bed. In accordance
to research data contrasti maging in evaluation of

lymphatic nodes is considered to be less inform a-
tive when ly mphatic nodes are less than 5 mm (3).

Taking into consideration the fact that use of co n-
trast agents increase price of ultrasound examin a-

tion significantly today we should also mention

[www.rejr.ru | REJR 2016; 6 (244-53
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financial aspect of this tec  hnology used in modern
ultrasound diagnosti cs. Due to this reason and
because of adverse rea ction risk it is obvious that
new technology which can provide us high level of
diagnostic accuracy equal to contrast imaging
methods, but without injection of a contrast su b-
stance, is eagerly welcomed by u Itrasound aud i-
ence. At least, this method should be considered

as full alternative to existing methods of investig a-
tion with the use of contrast agents, particularly

in patients with diagnosed adverse reaction i n-
duced by contrast agent in anamnesis or in pa-

tients with burdened allergic anamnesis. Practical
experience of conventional color doppler applic a-
tion which has been accumulated in the field of
ultrasound dia gnostics for years made it possible
to present a new imaging technology based on
color dopple r ima ging. We are totally agree with
anopinionthatt oday we can see
seen before, be beyond formerly esta blished by
conventional doppler imaging limits. Today we
have got opportunity of minimal diameter vessels
investigation in absence o f motion art ifacts. That
is how we can briefly describe this tremendously
important feature of Superb Microvascular Ima o-
ing. But where is it the secret of this technology
with genuinely unprecedented oppo  rtunities for
vascular ultrasound diagnostics? Rema rkably i m-
portant fundamental principles of this technology
are based on:

1.Opportunity to operate at high frequency
(more than 50 frame per second)

2.Establishing of scale values up to 1.3
cm/sec

Technology of microvascular bed mapping
with high spatial and temporal resolution presen  t-
ed by two modes: monochromatic and co  lor. The
first has higher sensitivity in comparison with co I
or mode. In addition to that color palette is avail a-
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¢o37, R.

¢ 2.37,b.

¢ 2 .37. Sonograms.

A 0 CDI-mode, heterogeneous thrombotic masses in venous lumen and color mapped blood flow at

non -thrombotized segment of the vein are visualized.

B 0 SMI-mode, in comparison with CDI mode in SMI we can evaluate each characteristic simultan e-
ously, which .leads to decreasing the investigation time and significant increase of diagnostic conf i-

dence.

ble and any of presented colors can signif icantly
improve quality of visualisation. Precise and d e-
tailed visualisation of smallest structural comp o-

nents of vascular arch itectonics is available in this
mode. This treme ndously important feature is one

of the most outstanding features of this technol o-
gy and makes possible to study vascular archite c-
tonics on the highest level of accuracy. Examiner

can choose color mode when needed which isi m-
portant for being able to assess dire  ction of color
flow. The same time we should keep in mind that

in this mode due to essential physics principles

we would definitely loose image resol  ution and as
a consequence decrease of sensitivity level for re g-
istration of bloodflow with critically low speed
characteristics. Thanks to highly listed peculiar i-
ties of this technology, due high sensitivity and

new adaptive algorithm of signal processing we
are capable to differentiate si  gnals, reflected by
tissues from signals corresponding to motion art e-
facts precisely. Moreover, it is possible to delineate
contours of vascular structures at a highest level
of accuracy [2] . Potential opportunities of this
technology are currently in the process of invest i-
gation and among those we were capable to find

that there are researches in the area of the li ver
neoplasm vascularization , assessment of vascula r-
ization in tendinitis and ligamentitis in orthop e-
dics, investigation of breast lesions [4,5, 6]. All a u-
thors are unanimous in their opinion r egarding
the role of SMI as a progressively new era in ultr a-
sound diagnostics. Although, we did not find any

descriptions of this technology application for i n-

vestig ation of main vessels, particularly veins.
We initiated our study with assessment of
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superficial veins. Thus, comparing data acquired

in two imaging modes: CDI and SMI heterogen e-
ous thrombotic masses in venous lumen and color
mapped bloodflow at non -thrombotized segment of
the vein are visualized ( pic.7 (a, b)). Nevertheless
evaluating color mapped bloodflow we can see
oflimngbup 6 effect. Due to thi
thrombotic masses contours precisely. In compa r-
ison with CDI mode in SMI we can evaluate each
characteristic simultaneously, which leads to d e-
creasing the investigation time and significant i n-
crease of diagnostic confidence.

Estimation of sapheno -femoral anastomosis
(SFA) was performed in all patients with acute
thrombosis. We can see SFA with heterogenic
thrombotic masses in the lume  n of main branch
of the great saphenous vein (GSV) (pic. 8 (a, b)). In
ADF mode bloodflow is registered in the lumen of
epigastric inflow and in the segment localized b e-
low level of main branch of GSV and epigastric
inflow merging.

In SMI mode in the same  area we also o b-
served signs of bloodflow in lumen of veins. In a d-
dition to that we detected thrombotic masses with
well defined contour in the lumen of common
femoral vein (CFV). We can conclude that SMI
gives us an opportunity to get reliable diagnostic
information in time in acute phase as well as du r-
ing dynamic follow -up for assessment of admini  s-
tered thrombolitic therapy efficacy. Thus, 10 days
after development of acute thrombosis, in the | u-
men of GSV, SFA and common femoral vein (CFV)
using SMI we co nfirmed ultrasound pattern of the
initial recanalization as registered bloodflow adj a-
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¢238, R.

¢ 2.38,b.

¢ 92 .38. Sonograms.

phenous vein (GSV).

A 0 We can see SFA with heterogenic thrombotic masses in the lumen of main branch of the great s a-

B & In ADF mode blood flow is registered in the lumen of epigastric inflow and in the segment localized
below level of main branch of GSV and epigastric inflow merging.

cent to the wall. Intensity of coded signal and re I-
evant uniformity of bloodflow besides sh ort time
interval from development of thrombotic changes

let us made assumption about activation of
thrombolysis. This information allows predic ting
the outcome of thrombotic process since it signif i-
cantly depends on the degree of retraction of blood

clot formation and subsequent thromb olysis.

Our point of view was confirmed by further
observation. After one week term visualization of
SFA lumen and CFV in B -mode di dnot
significantly. In accordance with data of investig a-
tion in SMI mode we confirmed increase of an area
and intensity of a bloodflow, typical patterns of
active processes of blood clot retraction. Thus,

ditnonocgss oh thr

prognosis of thrombotic process is relatively pos i-
tive and administered thrombolytic therapy is co r-
rect (pic. 9 (a, b)).

Discussion

Analyzing all of the mentioned above we ¢ an
conclude that use of SMI in patients with acute
venous thrombosis provide more accurate dia g-
nostic information about level of thrombotic
masses spreading. During dynamic follow -up this
technology helps to assess activity of recanaliz a-
ombotic masses.

Implementation of modern technologies in
everyday practice is crucially important. It broa d-
ens opportunities of ultrasound examination si g-
nificantly and provides more accurate diagnostic

¢ 09.39,b.

¢ 9 .39. Sonograms.

After one week term visualization of SFA lumen and CFV in B
cordance with data of investigation in SMI mode we confirmed increase of an area and i

-mode didndét changed cs

ntensity of a

bloodflow, typical patterns of active processes of blood clot retraction. Thus, prognosis of thrombotic
process is relatively positive and administered thrombolytic therapy is correct.
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information, which helps to work out treatment yond) and ability to detect bloodflow with dramat i-
algorithm based on understanding of pathogen e- cally low speed scale (up to 1.3 cm/sec) are di s-
sis and symptoms of the disease. tinctive characteristi  ¢s of SMI mode.
Conclusion: 5.Accuracy of SMI when used for low speed
1.Color mapping provided by Acoustic scale bloodflow evaluation is compared with co n-
Structures Quantification mode allows precise a s- trast enhanced ultrasonography (CEUS).
sessment of thrombotic masses echostructure. 6.Opportunity to use SMI many times du r-
2.Method of tissue elastic properties a s- ing follow -up allows evaluating and tracking the
sessment by color mapping allows detecting non - level of recanalizati on process activity, a ssessing
occlusive thrombosis without compressive probes efficacy of administered therapy.
due to different elastic properties of blood and 7.Minimal motion artifacts we registered in
thrombotic masses. some patients did not hinder visual ization as in
3.SMI technology, being a highly sensitive conventional color and power doppler modes
tool, makes possible revealing of early signs of which can be explained by high resolution of this
thrombotic masses recanalization which cannot techn ology.
be revealed by a standard ultrasound examin a- 8.Results of our study suggest r  ationality of
tion. ASQ, USE and SMI implementation in patients
4.High frame per seconds (50 fps and b e- with venous thrombosis
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ULTRASOUNMONITORING IN THEDIAGNOSIS OF PULMONARYTUBERCULOSIS

Shamshurova E.S., Tukhbatullin M .G., Valiev R.Sh.

urpose. Improvement of ultrasound monitoring in tuberculosis during the follow -up Kazan State Medical
and in the course of specific treatment. Academy
Materials and methods. A total of 120 patients with pulmonary tubercul osis were ~ Kazan,Russa .

examined. Eighty -five patients were presented with infiltrative pulmonary tuberculosis
(70,8%), 35 patients - with focal tuberculosis (29,2%), aged from 20 to 70 years (mean age of
35,5 years). Ultrasound examination of respiratory organs , along with traditional radiology
methods, was p erformed to d etect changes in the lungs and for dynamic assessment.

Results. Ultrasound examination in 33 patients (27,5%) identified infiltrates of
rounded shape; the shape of infiltrations was irregular in 48 patients (11,4%). Focal chan -
es were detected in 29 patients (24,2%). On the background of specific therapy after three
weeks positive state dynamics was found in 60 patients (50,0%) with the help of ultrasound
examination.

Conclusions.  Ultrasound method of examination of respiratory organs helps t 0 pro-
vide permanent dynamic observation, allows assessing the effectiveness of tuberculosis
treatment and could timely reveal possible complications.
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11C-CHOLINE PET/CT IN REURRENCE DETECTIONISURGICALLY TREATED
PROSTATE CANCER PAHINTS WITH LOW PSA VEL

Aslanidis I.P.1, Pursanova D.M. 1, Mukhortova O.V. 1, Katunin a T.A.%, Shirokorad V.I. 2,
Roshchin D.A. 3

. . . . 1 - Bakoulev Scienif
urpose. To evaluate the use fulness of 11C-Choline PET/CT in patients after radical ouley Saientie

) i Center fo
prostate ctomy with low PSA level for detection of PCa relapse. C::dgvagc ular Surgery
Materials and methods. PET/CT was performed in 63 patients on PET/CT scanner 2 - Moscow City '

(Biograph -64, Siemens) 10 min after injection of 11C-Choline (7008950 Mbq). The mean PSA
value in the group Wa9s)ngmlImedha . 0.93n@ml.2 1
Results. Overall, 1C-Choline PET/CT detected PCa relapse in 30% (19/63) of cases.

Oncology Hos p62t a
3 - N. Lopatkin Scientific
Research Institute of

There was no statistical difference between PET -positive (n=19) and PET -negative (n=44) p a- Urology and
tients according to age, time to biochemical relapse after surgery, Gleason score and ong o- : .
. Interve ntional Radiology.
ing hormone therapy. Moscow. Russia
The detection rate of relapse according to 11C-Choline PET/CT showed correlation ' '

(p=0,007) with serum PSA: positive PET/CT res ults were obtained in 30% (19/63) patients
with PSA<2,0 ng/ml, in 23% (12/53) 8 with PSA<1,5 ng/ml, in 17% (6/36) d with PSA<1,0
ng/ml, and in 20% (3/15) 0 with PSA<0,5 ng/ml.

PSA doubling time <6 months, stage >T3 and N1 were significantly associated with

an increased probability of positive PET/CT findings (3c<
were found to be independent predictive factors for PET -positive result at simple linear r e-
gression analysis. The combination of mentioned predictors, except N1, was statistically si g-
nificant in the prediction of a positive PET/CT at multiple linear regression analysis.

Local relapse was detected in 63% (12/19) patients, distant metastases 0 in 11%
(2/19) cases, and both local and distant metastases 8in 11% (2/19) ca ses.

Conclusions. 11C-Choline PET/CT was able to detect and correctly identify the loca -
ization of PCa relapse (local and distant) in 30% of patients with PSA<2,0 ng/ml, and ther e-
fore was useful in sele ction of further therapeutic approach. Pathological st age (>T3, N1),
trigger PSA and short PSA doubling time were found to be significant predictors for PET -
positive result and should be considered in patient selection for 11C-Choline PET/CT.

Keywords: prostate cancer recurrence, PET/CT, 11C-Choline, PSA, bi ochemi-

cal recurrence, choline.
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THE CONTRIBUTION OMEDICAL EXPOSURE TOHE RISK OF CANCER MONG
0O MAYAKO PERSONNEL

Osipov M.V., Sokolnikov M.E

urpose. To assess the contribution of medical exposure to cancerigenic risk in a Southemn Urals
cohort of "Mayak" workers. Biophy sics Institute.
Materials and methods. The study was conducted in a cohort of workers hired Ozersk, Russia.

from 1948 to 1972 with 60 years follow -up period. Dat a on an individual X -ray dose, as

well as professional gamma -dose, were obtained from the "Dose  -2008" dosimetric system.

Mort al ity data were obtained from the register of death c

Results. The structure of X -ray examinations in  a cohort has been shown, the val  i-
dation of choosing the reference dose for dose  -response analysis has been provided and
the excess relative risk (ERR) per unit dose of medical and industrial radiation have been
calculated.

Conclusions. Received estimates of medical exposure contribution to carcinigenic
risk can be used for the purpose to value the levels of medical exposure.

Keywords: cohort study, cancerigenic risk, medical exposure, dose of medical exp o-
sure, excess relative risk.
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RADIOLOGY OF GALLBLADDER AND EXTAHEPATIC BILE DUCTBISEASES

Nichipor E.A., Serova N.S.

his scientific review represents the analys is of diagnostic possibilities of different .M. Sechenov First
radiological methods in patients with gallbladder and extrahepatic bile ducts dis- Moscow State Medical
eases. The most common complications of gallstones are discussed. The a dvantages University .

and disadvantages of ultrasound, radiography, mult islice computed tomography, magnetic Moscow, Russia.

resonance imaging, endoscopic retrograde cholangiopancreatography are described. The i n-

formation of sensitivity, specificity and accuracy of different diagnostic methods is presen ted

according to the data of domestic an  d international literature.

Keywords: cholelithiasis, cholecystitis, choledocholithiasis, cholangitis, ultr a-
sound, endoscopic retrograde cholangiopancreatography, multislice computed t o-
mography, magnetic resonance imaging.

Corresponding author:  Nichi por E. A., neapost@mail.ru

For citation: Nichipor E. A., Serova N. S. Radiology of gallbladder and extrahepatic bile
ducts diseases . REJR. 2016; 6 (2): 80-90. DOI:10.21569/2222 -7415 -2016 -6-2-80-90.

Received : 23.02.2016 Accepted :10.03.2016

www.rejr.ru | REJR 2016; 6 (2):8600 DOI:10.21569/2222741520166-2-80-90 dls tc O dz80y ©



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

R ada¥YRaot padyoayo ¢) bfifrddtoe nndyofgoosaoaaaoat (dam-63R:
e3agoadeyY tYdtiaest e @es 3 ReRofp®@agRO38NHa o odwzaH, e
e3a3B83Roa99hg 003} 3¥%¥0Y03do2@GunRIRBIry BE36Y>rt 8900 ¢€3a3K-08R
aR3eatyaa Ys3ast. O yYyR3zgom®3emj,edtidyohRegRYdaosoa cadRR-dse
f oaR3 ), DOYRI1I B3t J € R6 0 030R3306YR3d I8 & y¥398 OE & O i eaaabR o Y3309
2 gadR, dRd €392 o9RdoyYyo2979 tYogaYJRE&B 33 &% a3RB3 PRI 290 bd&¢gRya

YabooYema®o t radabao, FoacN-0cflFaWRaye,g ddecedasa¥Yadaa gs3da
90y0u3dog e€3eat¥Ydaosaoe 9 o3daopendVsedles & 30RdreB ar@ilasa oo gRs-Rdae
2040. pas3x>s a3t aR @6eo, yeoa-o3dlme @oc@abpao ¥3a095t YomoadRBDGS
eabs3aoo209 aR dRo9992 Y podyRfhHgyeaaoeagqgRy oo oaoos | di 83 RBY) d
ag 3t , dRd e€e3RYodeae, frdRyoass3lsdB3dhcpROoBIs®3, scaescaszoar o361
260990 YRaH baRyoseaszai €e3RYO dbit®wac owoxddedrzom s 36 i d2doRe HRea
GORdaem vORYy923680d2 9 3YoR-Y3asyppe®oyadmxrewm dJRyaszsgYa 033dac
3 paaot a3deand09826. O BRY23098d@83REIBaYRaOaQ Yo Y309

38)J eo0fQg 9aecaraY 0933daeaVRoodoVoeyeRYNHedaxamVYRa 01 €30900-9t a
329 RdR Y 902262983 do2g | y3Rabpwwmwatdt od R3RyEBBfpF 3 Rnaos ot RaRg a¢
Ie3t3Rbofheao Ryea3egoyaszxdoa R d ysee33ojedochy .3, Oc a3 dy boo a3y RapY, (
eRooa9 oafba3a e€3aYaraoR o6 ®RPR wEdedeods Waoaosard2a9R92do Y 3
380 H95068aev%&¥sc dpyRByosa3zegodoa-eddt wdtzdeeYhyasot Yl Y3eYom-adi ¢
YRoot padyosayo ¢ bh3t adoe¥o &rddyoeyhage3e30a680 33daea¥YRoot Y w-ado:
o9 yosmxdmom oaRdoyod padypffg IRYaaae | eRGo20a96aY 3 9036RfDO
eRoaofo €3009)JyazreyYuooos OR-3BECROODPEXDIGRB ooy 936+ I, B4 pDac
8} 30. eaydaYoes R3og9206, ehgRgadi o

sdi 83RbY] daYaa 2733daea¥YRe®t 1 (SypBposa 6oy, dao63R3a
23cadi bjaes3t edt Yob) Rdodp-ReoszszdddsashFobeagoaYaosodt d&RAIdac:
B} 3 Y ¥3I vooop ¢cR>rdeaRBn a e R+ &drnsdae oy 3 Roaoyasa Y¥ER Yhmazay

2ot F31Ya9ee 36084090, & ¢ 3 e a deaseyadhogy avod oYY o 6 3 R3@[dleey & Yayaa
vyayohg ReasRdos, stydog edRoeas [Qr,ea2sooRdi aRlWuoaga KRPrh -

da g ae of dReRag s99apnp3cg&¥ae, cs8aa¥dadReadi ahe >Yo0e6
yasagy, 3300 (deaga3fg a6 a8 o3 9eMdissce 3o80eFI3000i 3¥BH t1 2 daydeaeszai
edogadi aa3ai 733daea¥YRo0t, o3aab®8Y¥BHO Yapaaaz®i>xe3t oR L g a, C
2831 8368Y0a € of oy o fg djdydooadosta-¥Re 2y ambe d90afgardoaszeil d e«

Z3aYaereaoaoa 933doeaYRaot Y xeddi socesw oVd®aaaymyos obdyyasot
3R3Y023t1ta68 aya vORyosa3zgIyaszdeRqYebhoabgasae Iy, BRAYIWW axdadywadnd :
Ba3ahe deoaesRde eRGO0868R 3 FaRgibp [elalb.Yoadt as

bReRgi eRcoaoaag] eaocoadooeadi ahat Foeizroxd)s oeRdtt 6 a9 & ¢ FRMP-0 +

] eayoaaot eoORyoaabR. O 334 yRé&d@gs > (aerRy RxmRa Yhzradem- 3d0
€a36823aYdR ¢ Rcoaa e R9o aeyaYsebm iR, t . toY¥3asasaRt ReegRs-Raj .
273cadi baaYRoaf e€a3aoa30fa sy dfgRBen3 Mbhal,is RD,aad]t. YhHhzradoayeo
dazcadoacoaa coaYaeaaodsa & RGO 030BOR RBG sdssodHayenses Yo R3csadRde o
d YeboodoeaYasor: R3sgadRde &Y 3 edoenoadeeidtY, o opc a8 a Jodfzan i oo ¢
tYdt ag 3t e 9 &6 2b €30yd29, bhoRy dewdizaad «wrydayy Raes a@aaqd)]

e3aeveayegogadi aa €30 oaf 3dm-eaFREIODOReEB a3 3dce YRt [R-] .

eabs3aooas oR ¥ ace ReReraoddeoyrtio J[B3B]d €323 8368Y0a 2290bo3)j1yays
e3)] yos6 3@ a3a9h, YaboanoazragayRsyplyagRym,3ageya 3R3e3a3683Rs
€30 €30295080829 e3)¥0gQ sogoapa¥pdichra RRaxytaoahasae R ceReoaaa
a32f 0992368190 cadoomeddmiRg o0 03t3 ¥Ry R1I @ 3t of d] yao oIl eroo da@raar, g
doea3fg obrheoyosMaRY¥Yes eRIEBRD 9. ORpDaa e302fayRei d BT ac¢

383Ro099aa0 €3aegtezegyYoa. Cdatemp,haod 8ydeR® 21 @R dwae 336 Y26 add-s o
bRe3jeoat1ie Yob)ROTMR&KRYD gjf-d eo30] o€ 683mdHREI 6agaodd] aya ¢€33a
GJ 3. AKea3Rgeea3abRY23090N6 JgR3sARYIe3m3s Ridd ie@xzRbiYddadeoYoaadaeo s

doYaya o033daeaYRoot Y seYogpoeoomadpy 3 126 8] .
38Yoas aeoaaaf 3Rbafhg d326a30%2aVYhRymox3dbmb gyRozroRdsay 3 RJo+
30b)y di ReaY oooyeRgodrWavde( dfZRIRd ec3R¥adehYRae e©a3¥Yhos
63RdeaYdqa ecead)yasaoahg eReaahgYhLlpop3R] €630 evOoRyosazeodqa bRy ad
?YagaYaadaoavdaYadaa d Re ¢ Exx®BRI®R Y, 98 €305038taaga3zt ¥ o d
(2 0¥)¥os3adoeasc) coaRt o000 co“-RbowsvdboRts aod®ae o do Y gRyaszaeYa E
eo2dR o933daeaYRaot 3 oYamsaofpgduesYRevt. O aRzeat yaja- Y3
YaeadR o0 YR3d) dt 3o0bRecOO be-dRistazes, o3das a8 RNRIscmas ot g ¥ €30

| www.rejr.ru | REJR 2016; 6 (2):860 DOI:10.21569/2222741520166-2-80-90 uls tc O dzfly O



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

FTRf doeR {zZIRdea3h 303dR 3RPYo@g0t pnpadysadRos08ada¢

| BsHAdW dydelzj d3r fsHdbédydtelzj di3" §
Hj Bj2dz 2 OdzORdzj L RLB' ssydz' 2 oM/ de-lsOs
Lidzi sdujmSov ftejHEOMHEGEHBOR Otedz" 2 HJOBjIs/ ¢
[INCAUNC, [ 4 COteMmise j dedzl g€ Iotg J g ldnde
rjdzmSd2 Wisted OB MO ded H dz" |  Hs ks j
] 5L teOMls MlsOEh j 40 dzjj! Mstesejdz d Hts.
dded 3 j dzdzOw W dL dyd ME Ow
1T steOw flsjtew o jMmoO
1 Otcj dzls j teOcdz! daetsj f dlsOd
I " M sS Odsted 2 dzOY  Hd
{ Mdzso dzts | L Owdstelrg t) @z &
dzjLdz¢ stetsdzO d Hts.

>3 ReohdadRYaazs har 3 RbaYRxwed] j 8 28YRDHBOYaRt e€3acae) 3Ra- ¢ ol
Yhzradayos 3Rb3avyaosadt obar 3RpnaRPII 23 YA)eoRexy¥eoya3dosos Yosax
daae83R3B8R 9sapey 3Rbdoyahoso oYouRBRodagda RoaadR o9opn068 YAHH-YRG
[ 1, 3, 5] . dbg ¥ o9ap0aB8 f heri- od3oeyoedoich o8 Rp®R3> 6830 39l YR,>6 Faala y R’
sdaoeaYRo900 ®vaeas O fa309aoadiEgeYmBayn®.0a(Q eoa3das3RcI3,- ¢f
pa Y3ast, ¥ a26doyoa 268 +tF, ©oRCEDIJE IBIHaYy ond an slummake-R
dosoafgBagoYaeadRbRoaOt, d@coxnfmeceoexsRmEwme] 30 b RYyVGFB Y & o
dti1e3t oaR Rfrzadiesgoha ( oRxdoydamayase ROGRYWWaeIRE 20086 aRYHdoaY Y3
dJ} 338Yaeoahg Yaroeadae 3025 R9RazoeeradstocPYwo g 8 9, 107 .

Rdd 3as3eveaysafhg ddRecsRoaaY,e-506Rd¥agyuaddqBogaadub@iodacasa
da¥Yhg, ydRbaoyoahg o9 ©3)worg dosoRPpadRcan,caddadaBRhy gJRoaas
BRddoya3dog dqdoes 2 ©3.)3-0 (geadausssuupdiadtfggo ¥ sa a6 3 ffg3 @ -
Gacowayoa sagRddoyas3doa deegeReEaBYRgdpaxrsR ¢} bhsa. O RB-0%
doyas3z>doa d3sRysaoagfh/ afr doosldo Noda¥YRoRg, ced2ad@dRAB f 03309¢ 86z«
dtashe €03328y o9 ®©3.) [ 3, ®d+t ORIdo asome¥YR) yeam odag € a3 f -¢ a(
Y} ¥Y3eYogadi aa380 0 3c0codoydrergdcEBoc plofidaayoes e3acadR (
>3a368at oot 323} 03680Qg 3ca)-daeomMVyg8 RaedgypdydR 3 pRdeflR9
3dog BdRaase s5opoe evacoadooeaiodbaadowamyRooW L e02yR38300 i)
daaR3B803aYRa0209, 92 YRpnoo YomsasReiaYdqyspt €3agarvdoaxdBO
€302908082%20 (d@aae3R3eafhg YayasxnsFowmrx,3t meEWE3> £€303230L0I9I2G6H
303d@a9 3RbYogot etnadhg R Y
€eas3¥Y)1 ayasaeti Y dessa RAd
GJ6 2 cea3RpDOBOHt eayad - |
3abasaRa3za Rt gadRoyoae Roads3aR
a2fr dReRaes VYAHARpdoaserwaszrdas G(
2 3eeo3zaxf3B8Y)Jae fhH3xxe3a9) 2)-34

ah 2f 3683} dGoDO padya¥YhYaet
aR3eatyaa Y3aot L 8aB8 H9S50@&@ae
eoyaszd)1I 3a83ay3Rea I god
y3Rdo1 Y ar dR3agi €309095}) yoa-3a

yasxdeaeya YasayReadi 3YR [ 6] .
K3»f a0 90383 330eI 9Sdeaw

90t padyohg ¢€3acae ad% >Rz

>dRt 30683 ay3ReaRt goadRaR-0 & ¥

dot (jé¢?WwR)eazdaeaosoa 40 dae| aaR cas3avdioasl.

b 3Rb3teR ydRYsasfRpoazraeaRpeadrg Y

¥3)ee) Y &30 aYo a3 do@s3 Re300Y660]

i ¢?7C0 %®mwoeat evdt oacaedoa-dqREIZ. syl .

#eYasahg, e Rd 9 bdaqRYo&GYoLRsaai 3 Rd)3eoyazdas 68aadi 1
ceobY¥Yadtasge e€320bYa3680 ¥ Oooe 3D

Y3a9t eofra3zecayo¥YRae pnadyoafe |L3eayswdhury AH., Lobo D.N. Gall-
stones. Surgery . 2011; 29 (12): 610-617.

| www.rejr.ru | REJR 2016; 6 (2):860 DOI:10.21569/2222741520166-2-80-90 uls tc O dz82y O



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

v

¢go3R. bttt ¥, Rd3oRdi afha 3adea3e3)deoa2. tRo982 Y pnadyses

(@]

-pafadi vy dqRdi cooso3aYRoeofhe pnpadyahe dRosasi 3 edagaa
6-Yadyaeahe dRsasai 3 goadazeas3ada¥Yhs caoaes3as oaobdasc &d3
O-t Rosaai casasanpRiyosoazt adatsos dqRAicot.

0-Yadyahe dRoaei 3 eayayahso oayRyRos2 dqRdIicot.

L 36 &y slimg J.H., Kim K.W., Choi D. Biliary Tract and Gallbladder. CT and MRI of the Whole Body.
Fith Edition, Elsevier . 2009; 31: 1373 -1453.

padyaaya ¢) bhst. Yadyasfhow- qBaodr swmeayg 63 dycy Rt g, deyeR evaosz
3a2f 38YaYRei 3RDYOGRBOI (g3o20yeaypReyye dioxte presdaROYpggaYRO O ax
yoa YaszxeRdogadiszsRyel 2]3.206 0 3 3090909020 tF oe3RYeRoooo-6gay¥

PR ofba3osae 3086y 0dao¥y3RgRa YasaRB8pB3IaGi eRdi saagsYvymyoa 8
YR1I g3t gadlix% dWddyahg dRoosageadtl6dJdo a3zei ceaeabs3asot- aR

hbagae YAHf a>3R €302 voRYyoa306I dyua sagaad arcaadmbeadn 6] 1 8, 20] . a®as o
Rb® di 3RbY) doaYaa o933doea¥YRa2d (BOdyaflg. dRosas 30di oo F

Bl Y3eYogadi aa3ai 97 3c0codogda®dnrisi ¢RBODOYRI G dR9o99Ia-c Y
o aR31 DOD2O L goyaovhyo dyRp®au @I DO da6, 3I950r¥Roooec € d@6dso3a0
bh3o>xseoyRag f P00 P % Y -3d O bRY23929a360 8 323 RYR
yRtg 3 dRo99ot 935 rooadi®aesBld, [ 38Y0ca0adi aa3ai sagaeR 9apw-e6 (
15, 17, 18, 19 ] . O3, y095 3R3c3omesRadRyfBBo[ 18, 19] . mpRe 3902903,
Bae a9 733daeaYRootoctYdttaeRIsagdgBRoaoahg gadaszrsas3osaa¥YhgR-dqRo
Basay3Rdot, daeg a3 Rt o a3 aRe-daa 30 3ecosadatabe) 308y3doto ae @ ooy &, Y B8 39

| www.rejr.ru | REJR 2016; 6 (2):860 DOI:10.21569/2222741520166-2-80-90 uls to O dz83y O



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

™

> 2B892¥Y090I1 d pnpadyos [1%}. cpyadacadharbd[es GHae3aaodheo
2d2 J dRbAYRI 6, yea fodaa BRI apRRo a3 ecnD By t I frab YaodyRdo
3Ryah edt obdyyasot [21]. €3 bh3t aR+rdieRae3t ¢ 3Mh 30araeys=s |

K383 Qe godaGc X383 &0 Yoz eRdB6 ood RR 283 83cF¥omRcVDbh | MRoe |
20 padyosaya ¢} bhst t Ydd ace¥YaooRReoerReedoocaa 3 3R o6 dqovydo odo
3a383Ro089afs o3dan o aaswsnseen adybad)svdRRIx 9R @&f 383} dGor a R
odaboao:10® 5d) yRaY YobombapadiyomeyRed ¢35 283dRZBO | 6 a9f -£30°
adi eahe €3a26033 frab dRo9sae Feudlgmm®»onedpPhBg, ¢} 606 &3a oc¢
Rya €30 2¥a9909ya0a3das eca3RpDBJd0ODL o YRuadoye agyeep ae f Hei 8 a2 -3 |
} bhst ceanodhg odo @61 madaaroeeddiYo Hag eetRocaodah 9 T p B @b @ad -d p R
Y. Afrhyooa YoazxeRdaosoa Yoachwn RapgaswR deeRda dRd s dad@oae.
R3) vyao92t a6eadR pnadyos dqRwosgsaydageggadaid 0d3d3acost Hbagao

(@)

QRO M< ® " MO

¢o933.,. R ¢o38.,. Y

gox. syl.

O-K363hs gadaco3B268 Y 630G6i 09 63 MUBRIG NADUYD®JIH o &N
yo3daooahoot oadRoY® padyoeas €3 bh3a (edooasaRt 383a0ddR) .
3e3addo) .

6-A363He gadaco236268 Y G6306iI 09 G30GUB®IC NUDUYD®Ho o daf
yo3daooahso dqRosatsod ¥ pnpadyosas € bh3a (edoosaRt 363 affgH
(da3ae8dRt 3683a0addR) 9 oadodec) bhaoahe a6ad (9Rdasi doa =

O-K363he goadaco36026 Y 6306+ 095 630 aln3see30M FOM3BAD®A)A o 376
f yoe nadyahe e€3a6ad (edossaRt 383addR), Yea3oyoafhe ¢
€e3a6ada (=ma. Yoea

L 3 8 &y sKhahdelwal A., Fasih  N., Kielar A. Imaging of Acute Abdomen in Pregnan  cy. Radiologic Clin-
ics of North  America . 2013; 51 (6) : 1005 -1022.

363006} 306. } 3290 goadacomcaxdadBdoRbR3aYodiRdBodos3 ) roaR (f e
3Ro93 o 3daRe o a3txwb3R3>8 3IeaR3FedsSGHIF@da28da d3aYo) sanpae %80bo
asad¥xad) y@RBdi d) doadhaddy @0 368 98BA&R3> G i . S ¢RGIOIBDIFRBIRO R30I 6 F
91 p3dédes3 RJqRdAi d) dgddeaeos 3a@Be8sanadyahe €) bh3ai osoapeacpolfghR o6
>3jeR3a08ca3®deEoae6Ra00, edoRadisaagsegpelfat 3809) dtecoo, 2 &g ol
900, ¥f0309500809a3G61 . ZRcomoc6§ozepaRags @GgoW¥hHwvasoa Y+t baesza:
3828 8a9 pRd} 1631t a R fodi GorcaRiYolpg cooapRefp be ReoasasgaY
3t a, padey g} , ceaYhraooa cuoo9so0naRe | BRE i e adddooasaacd i a8 i a 3aby
309¢@B68a5f 2798a0d32dRG20. [CRI e o €pa@dxBiRYoao901 > 23B8RAI ¢

aRes3tpnaoahe padyoahfhes €} bh3i 3doseRFYdRomRo G 33 oVowmBdayd RQRada H
ceodanosgadi ahe ) YB3 RBY o339 oddRae soayd> Y3as5a020 (ea 4 yf
do. pRofadaa 3R3e3a3B83RobGooha BBRdomoaaee3dxdt goadadosoRba, €
3RbYo2g0oa yRoy3aoaabosoaya odoohmadodheaadaRassbadydaraYRa0210-£€30
padyoaayoa €)Jbh3t 0 ayoa cas3da3z>BRoeot pX¥Adtas2t 233]. [ 2, 293-, 2

moReanahs 3egcoa3zara9 oGaadsadfaeszspgicuays dqodar daegdDtw Y o
>2f yayoa pnpadyosaya €3a68adROI2€32dD>3BBG®YW cgoodwRoohozxadadRhOeH YR DO |
3e@me + Ydtag a3t gaododcoppy¥yeReacodoyoaasagi Y - ¢3%eptd&Rgr -B8] .
gadi aa3ai deegas3eas ceo o0doecaRAPD aPpeaydRodeRiIse ¥ pady a9 ¢
9a2p0g8 evREeBIBO% (Y 3x30e9ad HHN) 3> Jea>dyoasadsas aya 368 @3a(d

| www.rejr.ru | REJR 2016; 6 (2):860 DOI:10.21569/2222741520166-2-80-90 uls tc O dz8dy O



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

3go0ya3dees Gaosoaszaeil codoocuwidRpyaymR,30b3d6601tae 3t DFF . ¢
R 95% [24] . O oadecoashg- 38 YRe gdiommn®d (Bp%) 0oy oa36i I 81
easgi dRosaai , b R 3 ed3at Yovoodey gYe y¥amic® R3 ) DO YRI g 3¢ dgRo89 Y bpady:
bhat o0do padyoseoes e3agada -[ 5@ YRt BRB,002HKR] .naddg aayoa e-bhs
B3RbY) daYes 309¢8ad9 da3don- 29aRRR¥FRIFOoeY) By RAIR VYWwaagac oR:
adi oa3a8i F92¢% €88 3Rboahos 03ehYrbovdoRn,90fQg obar 3R 0o IdbdF [15
93 29 9op08 f AHaei 2 @o63%2aRedddefh¥osoado syfls €309 af aR3 ) pDac
2daaahsas eRGo09868aY 3 3R3szcIRedI@ERsDResesd3y YYyog Y ~rvaeda D
do, yRoy3aoaaboahs o@ada ecedi-oesmmss 0 ygads 9 gs3a6ada, Yhzadel ddac
€020 @&rabradoYRIYyD29D €30 ddR3 PRI adkbaacosv®ca 383y goadac
yasaosoa 3809do Dpnadyooayo ¢€¢pbfaggadRapdecRddza aReay3RJobt- 98
9hs oododi e3sRegas €30 a63) 63,YiIdxrtR3xwdIe Re DRIWaa3>680d2 3683
yoeaRdi f] 9080900 @82¢02yoaa ediasRudoRudsiadhgd atheseydee Y 3d) yRt g,
gadaeco3gaeR [ 23]. 00¢caRIR+ | ®2% 09D}t , o R3wadBgRdDaryoaa [ 26] .

3gaco Rt 3a03ev0yoRtesBde omalRIeGery 8 ?aodoeagadoBBRE&> gadadasasor

(o]

3] 990G 2733daeaYRoa02a 20 ¥Y¥QPURRDG xHtoon 3 oog e ad DeoghbadyoBmRb B
82Yaha 3aby di eaRah Y 3Ytbo omc YvbhbpRdpHRgoasacadRg. Kdad:
donosayoe oadodoc) bhsooys om-dosdieadmedo g[o2R3hlars dosa1 e JRom-o Y
3090090 a®3eRidDd 2b dRdea3aY 304d8BK, 2363y % froadi oafhg goRl-ae o
godaco3B828R, deea3he Y 3YaI3 jydkRamiztt YA Raszst Y padyys-a9
Yea3fhs eo yR3gacdIgmgoIB|3®@aRYBwoeoafla pbpadyaha dRosa2 yRR-a @&
BRdi afo bRy ada¥YRa2a59 fras3asmpolg) emwoyme®dyahg €3acadaY,
sdi 83RbY)] daYaa o933daea¥YRav03ecaadaRifadt daiRkoad >f hyoaa € o¢g:
fFlJIcaooaxdRidF abaec Rzmso YRboOYoahadyoapphd sd . PadaeagadoegaRb o9
sagae of3xdara¥YRo0t 86Rdog eR¥2am9BadodRA3>ox:e 3843 0t YAt g -1,
9R DbRe3)]eoOo0t €30 YobRdoRPR®IBt Yxjo@xmza»®p s 3RDHBYIReEOIAS
a3y RoaY, YaboodRIdbaR&a 30 bsaramaxRi. 0 odi 3o0yaRdobo3)du-8 &
272g €adanaoaoaot €302 f0O03095009a36820( 3MRNR3>.68RFY)pa[ 2w6sjp.ae f hHhei azd9c¢e
bttt ¥ 3 doo9e83R3B803aYRoao09228epn0 8RddbgexylRd goadReayod2e8 Rado
a3Yhs ovsaeeaeas YhHf a3 R, R xmdBAG teRaxeB®BYRYyaOa Yaya 3dqdRed
286 # B3RY9h o0 aoavyordo €390 dHResRRdasodeese doyeoesaddeas npadyafg te-3 a6
a2daco3el deasvso90, R dRdo-¢ 3108 ed3oareosrceId Rz a2 a3a0d3fhYRHe @ o
&9 of 3daeaYRo020 owRmaE Yoxshisoowmwioada evRYdawdtYobpasagadRg €30
d9Reaso2ya3daa 38320990 pady@oyR3ryoismpott @ Yeoazxrdaes3s YOO
aodyahg e3eagadeY, R 8RR gR3Ryadxec)g ss8RdeR3a €30 Yort
21 [27] . da g ae Rdna ldRPpmedaEd YWooarr 89 bpDaAadPbLI>L>Z2TH-a8 &
0308Go0Rdt aae evOoORyoa3R-0dwa Rz hxya gesycs Rea Rt goadRay I a:
di ahg e€3a26a033a2¥Y Y fr3&-vyo@Eezzozxzodépeis]daas) YzregYoasad+ aas
9 2¥9]088 23 Y Ra i 236830Ke PaWRBIWO33ca62doybEBBBiI[] 8,9 17, 15]
2609do2 B8ayaadt 8RJog ayseday3Rba¥noaadde oo e st ysaaeqaen:«
sdobasReabahe gadaoco38068, soyaymaceyoayas Rdot [ 5] . Zo9:
adysaadRo50aaaRt dqovyaopea&Riciaozsagae3zxael €30 af aR3 ) paao2 qRrR:
e 3. ZolL 8239} €30 ¢corab3aeszodya® aRudoyysdem &f 363} dGea-0,
a3deanoaaoe, T e3aeveaygonBadseBRYdcygg edsbcga edt 023009
Yoyoeya 033dbpdb&Roa0oi€3) oRazzdawrys YosavyReadi 368 YR [5, &8- 1
900foeR3 ] DOYRIGB3t dR9292 Y bpadryoxsad ae)i b fB3Rmw,aa, daeve)] ae 9-yoae
aya 3R36tpnaso2a, Jjeadyagsosw- oyRb e oo depesRd 33 aYaneRa
9090 92 1d33jeRe Y oardR3c®»-0Dmbwasmw®dsbREDLB-HBIFW ), oadadcood
€] 8368Y)J]1yaa J30dasaosa (o033 RepedpaRy € Raeaadbdbde)Y (d03,96Ya68 ay ada:
osh eayasad Y oafrdR3809, €e30danmPRPyaec edosedByRGM) (3Pgelzo3xR o9 e
el]lbhsr [ 5]. TRd dRd o9oRegd2a0odh2Bysaha d
3a08aecyaaadeasg3R3z>gah, 1t 7 oifr-dReRa&€3y) Ya®¥o06edYaoao0 +oadas Y
933681 I-7583% €39 0g ofoR3)pDdao3af{d8i]a ¥e®»a3Y, 1 ayosapidR-s83o:
yasaosa 368608do pDadyoesoayos cpbhdhtr) gdovadedaspbeayYRoaoa. teaR9 90
ahs oo9dodi e3Reas €30 o063} 636NPRg R3scaRBamdoarhydt et e &aRd I
yoeoRdi ¥} 50009500, ) +303abdfRmoteaardRy3RBOY ¥3rdqaes 6aaR-1 2
padysaas ¢t} bhsa, 86830 &B¥a YRDEOIMPB®PBB®AS 6 0g 3RHBsas3R 8- 3o
38Yooeah RdRdAIi d) doabsaas) gadoefhsea®poahBg3pzrsgaysaosdey, Y1 Y3@e'
O adj yRt g, doyeR e3)]po0dca3ooRdPyroRYRosoa0ey¥oaergaoaass
3686202 ©980aeazxeReayafl edt } 36 R2-3Yd5 @5 46 3 ooy 4 3% o . Bl Yad)¥o @6 a

" ©®WOm©O0 Poa o
o0 0 o
o

| www.rejr.ru | REJR 2016; 6 (2):860 DOI:10.21569/2222741520166-2-80-90 uls tc O dz8by O



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

YRaae 329p0aaR DHBR 3ya Bay a,/71%|28l.>c o2aYabosoanoao

ceadoaszei 1l }] Yorvaai oodyef;Ror ce3oclaact e aBPR1 Ba9ay3RYot |
dasaor1, Bayoas3ai sVl €30 a0 Rpadmeada e3pHdawroIRyaa3zeoda g i
gadogegoRbBbR oo0bdRt [ 5] . BR3g & Ra9odnpmaey ) gRyYyd)vd@a YadqRdi o903 aY
Yoby RdobRGODO 903 Rs3eywoiseaRadaiflpgh d e e b3 3RYoa ) I edeasoa382 9t
padyafg e3ag8adayY [22] . pa wuglay wodbhdg 1 Rda68 0 3361 €a 2892
edaga Yorvoah 8aR deosa a3RedR pdypyet¥agaoagasdRaesd?ddoaeds3adv-Raei
[ 5] . | np9oaa2830G6Readi aha a3 abfjdi cdRRBfe o o33 da@Rdoy o2 dqRoat

YRoot Yaboanoah €30 dRoothg asabdgdbveeysaadadMRyaoaoa 3R3>Y03009c¢
95a3R (908t ¥va 1 99) 2do ©30 ca@pwRoxaw b3 RMceIsaya 3eRYdJdao
denaao2d dRoat, oaRe3oosdygpoywadxrppada RPRa3 ofes £38300boesRdes a9 0 ¥
e} bhs3st [17]. 290 [5]. dazdesae3RaeaRt bE T ¢

6aodaa 1ddadeoYoeoa oevdsdauiyeddasasgendoyosasr®i8B 50 84
B3RbY) daYaa o933daeva¥YRo0a (398%, 336 YuanBe@élead®dBpY3reYogadi :
9anD9a ofoR3IDIBFE dR9992 a8 29 9di V0o mmARmGEBB30388c%. t & T 6 5gea-d R
Y] Y3eYoeadi 9-84 80t 10 B8 acodoy yaRgior oaf dReRag yJ Y3eYoesadi ac
94-95% [ 19, 21, 28] . Oy & 03¢ adi?hoedRRosyotde 3eeldR3acnen padyadg €
i ¢?2¢€0o 23ddirIyRmexo3sek gk 3aYakwwo¥ 85% 3d) yRa¥ 3YtbhRasa 3
eRdi aaeYvyae | ¢PE% ¥dPYRaY [ 28R3) vya822 @&868adR pnadyo padyas

¢ o 34 ¢ 0 35. ¢ 0 36.

¢o34 j ¢?2¢€0 ¢03. { oea3xdecoyladqgo36 dg?CO0

t Roaaati Y e 33 eaRada 28 RE VL elEeTnn E e i ?PadaeagodbRo KR&io ay -
padyoeas cdaeadadd?adaoeragoddDoxERBlIg-{9ox 3 a6 g3 addR

L 36 oy sRoferts D.N., Ma- P EReOE @91 L 368 &y ® Slthh P., Spencer G.,
ple J.T. The Role of Endosco p- || 3@ &y ole€ L.S. Endoscopic | Kochman M .L. Approach to the

ic Ultrasonogr aphy (EUS) and | Ultrasound . Liver Secrets Plus. | Dilated Bile Duct and Pneumobi |-
Endoscopic Retrograde Cho |- | Fith Edition , Elsevier . 2015; 71: | ia. Second Edition , Elsevier. 2013;
angiography (ERC) in Diagno s- | 569-577. 33: 313-322.

ing Choledocho lithiasis. Tech-
niques in Gastrointestinal E  n-
doscopy. 2009; 11 (1): 2-12.

Odt 26098 do 30382t oota-ndByoyfprpoec8aBydsoRs0 bR3Gats -9y,

day¥Y, Y 86a5 yos3zda 8ag, decoasf)Rb aYRad»te, 3836846880, e R3RbO
€30 €a9ayo J di 83RbY) daYoayaoostaemde Rp ooxpRdPI> 368330001 pad:
Yomzadi baYRei 3t - tedgyaosoaha € aY3 apoeYarsbootyY ochegd €933
godRoyoaeRoadq3aReay3RdJoascy - Ccoe3RBbRgh s oOxmszesss Y pDadyoafhgaoaesac
90dqRo, YyedB¥a3zei-92% Bbo Yo s e©RYdooadoas9s 9aDAB 3¢ addf 36
100 %, 336060 doYy93%6i0d31®0%,1 383R20921 fRdea32e6 Y ¢cayasti

Bayoa3e6li00% [ 5, 6, 17, 28] . atoResmes00 oY.f) y@Rmead 61 3 odi €32%-Yab
dRd goeservye oymjgdehbhaReadasadRady Irée R 2y3R1IG f Rdgeas3o9 E

padyafg e3aBaqRg (323. &) . PsgeauddRodmocroadso,c 9o Pr ot eaos, oebagaRa
YRoaha dRos92 3dopnposa a6 doRy-06dao9¥e aRteywdo g 38d RaRL3afafsoo

906, R ydRboYodovequsa@nooa 3¢} BBeit esoi des fragilis 2 Cl os
dqReasatso [5]. Gy sR | ¢RI gy gao?RxRIE a3 9 fa 309¢68a9MM cgo®RRAY
99 Y 3Rbosas3sRpadypvazeY ¢ ReRMBR3g=®:33 ado ¥ e€e3RYae Yasgoaacs

| www.rejr.ru | REJR 2016; 6 (2):860 DOI:10.21569/2222741520166-2-80-90 uls tc O dz8by O



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

pade) gR, dogasRedR 3 oaboeormocs3olswmoddioBsacdadd 3aYRa00 bded
yoaeo9as gadRayoea YeoboanRo oRrlxdaRYwm3s:azvbdewafhlg oafr 3RbaYRo O
aot1l1], 22] . Z32 ®eoRyoa36io-qa30gadRéag Fe Roarseddadi d o saaaa %

¥ oaa baRyaaoa 29008 €203d m®BedyakdH dJbRH306tast, 6Rd dRd @299y
padyo, J3aYat o €30yoof orzaRyYal oe db dyp seadyps acbedyayda a2 4 . (
es3asadR. 332983682 &6 020g 3a36RYR, yo}-Y3@6'’

3 Yaoboanoahas oRgoevedR9o) -¢ 30t 9] dvi eesfrRYpa¥Ys pnadyosoas €3 agjeda |
daYes >f 3daea¥YRoa00 eRcoaoca®¥ ¥ gaadRegFgBga>a28 50% voa 90Y

>89 a3t agat 2f 3683} dqGcot, yoocadRigowdHEyi ¢ Y0 YgpeedtReayoea a6aa3
Lgapoaya Yayas3zeYR Y ¢3a3YamwmdysassyRn asasesheged R, y 9 o6 9 Rt D C
ges3aBadayY, Rf 36033f Y ecayaowa3i3[pn]s.ey b FAvpdexsoassd Yad4 63!
Y] Y3eYogadi aa36i I YAt Ydt oaeaddR,3 RRY®»@@x®»dM Y ceayasaod [5].

padyafhg e£3acada¥Y, R co a6oavyaodddtd @dRaB3 ppnX¥oot gdRosaas Y
90g 90e6aev ©ovobdeaey) Y3eYosadax,328adaconadygapgad ¢c) bhs3t B R(r
[11, 29] . BR3ga oaa J] eRaeg31god @y ®®o ceyxsdRaodssidas a3 Rt- YA
] 3&@¥vit &2¢¥r3683)dqGoo [29]. ® -3 dgoyiR an a chyzadeey soMejabs¥oa ¢ 3 Be8 o F
a9 +tYdtagat 3af a9 ad, aryaB®o03eadsHY RIDEFPLHt paoadyoahes-ey) bi
tYdt ag 3t e3arveoaygoaegadi ofee-r adoReeadb oexwadmxesi I 2 3ea6DJOYes

YRoot [ 3] . 6aodaoa (ddadeoYo&RysaresrdecgpdagaaasdsR, 9~ 03
J]di 83RbY)] daYaa 233daeaYRoaoXaso@3oazxdRUNagades, deoeca3he €
dgRo98ae Y padyoafhg e3ac8adRW- owxadREED YRt eYheyvwa, yas €32 | ¢~
d9aoae3aeadoagti 50382 0g 3R3coadeopnapmyteeoas o og3xdanoaasadiR- pa
263] 83@Y¥YGW I G e3)yo20a0 VYaboosnohesc emsadabao

yooh bR3agat padyo, o9Re30903, Ad2eaRe ) n»giobasReabahe go
es3agadayYhe, Roegyddt3zofe }3RERe aRao achoeRmwaed @Y Ra Ot bRdd1I yF
eayoae DpDadabh, 2 J 38RooYagi YagFmds gk lIga3R®®ad2d pnadyraya
3docoyas>daodexsaqyldo) yasrsYaoao 33eRORYyIoyd s 23 y Ro o fCio&raliom
3eoyas3goeae, deoeea3fe 9epw-d weffjacithi 32Escherichia colid- Rat

yasa 3 { ¢?2€06, yea cob¥Yadtosg ¢a3p. aobhdpgoyvosrgRe60 R38R o Re
€3a2Ya380 8a03Rea¥goyazxdqoa e3esaBpgdRI[28, 23@8BHe goadacPR-360
i €20, Y 3Yeo1I oayas3aei, tovdtasBdhdodadhoeoyadeRdhadiviit aeuzt Y
eR3@6a9 €30 Yoby RdobRGcODO dRIo W@ 3&3 ,d3nPBRIi sy af3daeas
padyaas ¢€e3a6ada [ 29, 30] oY odbRPdRae 3 oBoRdaYyRoy3aaaba ay
gadRoyoedRd of363)dcot, RasRNoddaxmad3 dB3 RGO 3809d9 pad
ceodoaassaha eveadadeh ¥ 3Rzxyvyo3d€a3afpgoygeadea@diRghs edt af 3daea
aRe 03829 of3B3J) JdqG6o0, R+ 3 gaaaey3d)e RYo oena ysayd, ot 4 [f5] .1 2, 22] .
t reodivyeps Bayosa3@8iI aec3aevadtiIec®y bhs3dmpwmRe fpe >3 bh.hHhasoe
} 3aYaoi &f 363} dGo2 [ 29] 2 - Od mwmyesehulbo yy JoV3836RD | a6 &+ €30 L3
adi 02388B%B893cacodoyHNERYE 88®caadod pnadyosoya €] bRh3t dRosoaa
30] add¥y 1 GOoaooa36i e3aemGBRY¥&NV¥aeodrebp@d@3zab 368aad) domw-do,
9 936H 32Y9036808H eORyo9a3goRecRBOEQS>EBIEG6, Oabsansa tao
3dosadeas3agasdas, 38096803 aYRVoImmd; @83} ¥o2998a9h 9oy} 8 aaa3
eoRyoaa3B80y03do92 ) daoyaor ohaRe &xsxcRIIeg 3 R3 ot Ydaoaot 2383 a3y
[11] -bR |jby3abfh oa3deoensasdre-nddRaemddlidoss 2¢,3 ¢ a¢c Re Rt Y doray
fayRei d } £?7€0 e6adi da Y he ags RadjywoRstig,a ydeeyemsRrg¥ovo9 o368t [ 172
33> R3 Flog o a3ai af363) dcooa-pnadyosYgdysaseedegRos a 8 a R+ 90¢33gar
deY [29, 30]. OYoaeas2a0 doocsRpaRdRIyovdRdaad®Rd do vomwy-oR*t
9Re 9003829 af¥3B83)] (GO0 9 o80-0G6e 9303 GBI a@gRARIYasxdqRt daodraya
€3a383R9209021 o 3} yos3eY,Iyamxt  oo¥bhHERS o RY npadyafhs adR9oa
af dR38i1 36a32dioafhg e©336adaYYRFYy08] ob pnaodyosoyosepghhfhit. &R
s e¢RGo0968aY eca3da osecea3RcecBsRYDR an a doyoasbhdgere3c acodoyah: g &
ejJetg o9 Y RBaygomydiey Rt g, deyweR i | ¢v?7 C0e o0y R3>683020. BRya &®©Roa
90983} yas3eYo9R, 92D9 & Y ovx®ahd oty Re it s3otas yo o . 0hae3hos
ysasdenasaos G3Roezcayuoaydasc 95gedRay 0 dysiRRde 0360 d0 t¥Ydt ag 3t
as. Toyoaszagi aga G8Rdpna YhHhzrodRcecoeeszzcoyRaBs PO s2a aecadi do
100% [29]. eoRyaabR, 98 0 €390 RddPadms ady F
db¢-gardRoayosae RadaaReay3RdoytasotegtReé¥dl £t 7 (3023. 7) [31].
>e30eadt aas €30Yy09} o) } 3aYaaoi by 38399 choasRIHDDDI. Y pDadyos o
frodi ros Goayoop¥ieaYoeamdiyoozgcibhaa ek bhHh3ommasadaRYdIdO ¥RaaG
>f aR3}1 pad202 oafoadiyog (9208t ¥a 3 95) dqRssaas

| www.rejr.ru | REJR 2016; 6 (2):860 DOI:10.21569/2222741520166-2-80-90 uls tc O dz87y O



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

¢ 0 3.

¢o37.dbtt ¥, doa3aaRgaBBIE3{ . ¢FoB bttt Rd3roRdizaRta383] d6 91

Yadyoehe dRoaai Y cga9deec & gR3desadwmpadyosfypbhasayayahs
YRoahe padyahfs dHgRPt Y(33qaoyRyRpRIdi cododRGoD

E ?J i;?g* Zf‘;e :}E’CTZOE’IE a;’ ° :‘; d§@34 | 36 ay aLimdJ.H., Kim K.W., Choi D. Biliary
500026 pDoeda38il £3adso BR Tract anq GaIIb.Ie'\dder. CT a}nd MRI of the Whole
Body, Fith Ed ition, Elsevier. 2009; 31: 1373 -
dae dordo (eYagscoaRt 3683addRr 1453
L 36 ay 8 Goe R.M., Thakrar K. H. , Newmark
G.M., Mehta U.K., Berlin J.W. Gallbladde r Ima g-
ing. Gastroenterology Clinics of North Amer ica.
2010; 39 (2): 265-287.

yose ¢eayasesyahe ¢€3a8od, vieo bR eRe@®®R36 a9 3yIa6Rwae3zt
gl , fodi Y €e3RYas ¢coevs3afa3sdawmaYRWOIaa dgaseumxssfpge RYdt aa e Rq
>dj] yRt g, dae3sosza¥YRooa 3Yo-yRedi22dayo@ddtzRepadd 36 YR, 98 3¢
eaYRoa0t 9opnp9a O03coadi baVYRei bhRyosxemdisgffs gzo3doas o9s8aFayI 3
dReyoay3sRdJogaodRbgy ooac Road3saReagaRgo1 Oas ot eoaaszagi 2g Yeaboaod:

[32]. tLddadeoYoaszai 233daeaYRom-t b
¢cZR3da3aYhee pady o fhoe egphdf)3de oaRYNHdaY Y3IRYR. t 3a95a

¢cdR3das3za¥Yhoe padyahos el bhsoea cadhirsRdaxt acaosoa6i 3236 at

Yoa)] 8302338022y aRt dRdi codojdRecod aenaaddeyd.ay &= ¢

bh3at (3023. 8) . AKaR aa tYdt ogsttosarzdasadadRd o 9oy 3RJot, )

npadysadRoassae radabao, 9o @23 hdpp 3yyyWscRuxxaddi 8 a3 ai €30

3 206.-20%16d)WRAYaeat c3aes3sROGY¥HHyg JdRo92aec £ 33RYawaorl
323682t o009, €302 1 B8a9 oayYyRyowWRdeRdad3 9 R Jdadaebda R oR | e6iReaa
e3ae3eRYdtae boRyosgadi aoa-+ setbicy 0w Reyesedceahbd f dRyaeRaxt- Ye
dgRyas3eYdaoaot, yas evodd)jbofhecoosbcaad3zepladpa2Xpaog a3yRoaaY
yRddIiyaaosa. i 8 & sagarveaX¥Rada , €30eveadyBI
Za3¥Yhe ov9aecaeas o933daoaaVYRa3OIt coemhdOB@OOD 9R @a&a3deanaaasoi
yeogadi oafhs €30 pDRde+f+ Rg ofR- rodiRo s avBMRre® EW3 ] 3yoyaszdaya
3afras3id,aek¥d ) di 63RbY) daYeaa o033depygV¥Bomdwasarelh djyaYos- eof
j eaya> yYyR3eea fhYRags eo3g3Reoyddi bgdie HFodbRWom 330209836860 &6 ©ba

peaadt eoRyosabR, >3t 000 Y zzRYRNRBMRIDEBGOI20c3a680YareadRDF
dRos8aese ¥ pnpadyosas e} bhs3sa,RR PReozBRA3 o or bpywRioy 3@a 3 BG

t goedt a2e30eadasaot eRdi aru6c Yy Y sRYuBowdi 98f 6 , 9o 90E &3y o
sdaeaYRoa0t. +t 3apRdaoso1, Ldgamgsov¥Feadssi sueaders> (daea3hs £a

rab®swPys 0 2692306 0di 990€333683¢a6 I3 BRI 3t a9 R ea3¥YhH-g L

908020 sv9ae8aeR 9anas fhet boaRyoasday daoc 3d 3 (RasRARD svaRRroezsaddte 6

Y 3Ytbo 32 998oy0290 afr3coatecaydsaBRIYRosanae frhHei 3RcoaaRdi af
Odt oacaodo 3a3c6atoadt bpabysfdp ewsVfRoddoBRezdO®M00+t 90

| www.rejr.ru | REJR 2016; 6 (2):860 DOI:10.21569/2222741520166-2-80-90 uls tc O dz8By O



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

2a0ae3a368ho
yeR 09090163t
ea¥Y o033daea¥YRoot

L 3aya202d doaRazxd3aYRooOt
2860303aY.

teoszaldpeas3 Rae:l 3R
1. Sahani D.V., Samir A. E. Abdominal Imaging. USA
2011.

, Elsevier,

eoddasaacoRdi ady-o
€3a80YeoceodRhRo o3te Yeodot dexsg Rrensge YVore

e o FOfymoemsahs , e Rpoas 36RGI 9

daeaddodm®R a3 azayY, o
2 o adr ays0dadt 0. d 6

17. Goldman L., Schafer A.l. Goldman's Cecil Medicine, 24th ed.
USA, Elsevier 2015.

2.0dRzaY O.¢., t1der k. O., tRaRa¥Y 160.BénarodhsGmpelal 3BoygddCR\., aSheffield K.M., Townsend
3hg bRfrada¥YRa026 DOYagR: 3] daYaeesas®M, Rial Tths.sayéfRe of 6T K Pdlights with Complicated
daeo R, 26812. 44 Gallstone Disease. Journal of the American College of Surgeons.

3. Nievelstein R.A., Robben S.G., Blickman J.G. Hepatobiliary
and pancreatic imaging in children  -techniques and an overview
of non -neoplastic disease entities. Pediatric Radiology. 2011; 41

(1): 55-75.

4. Uppot R.N., Sahani D.V., Hahn P.F., Kalra M.K ., Saini S.S.,
Mueller P.R. Effect of obesity on image quality: fifteen -year long i-
tudinal study for evaluation of dictated radiology reports. Rad i-
ology. 2006; 240 (2): 435 -9.

5. Gore R.M., Levine M. S. High -Yield Imaging: Gastrointestinal.
USA, Elsevier, 2 010.

2011; 213 (4): 524 -530.

19. Reitz S., Slam K., Lowell W. Biliary, Pancreatic and Hepatic
Imaging for the G eneral Surgeon. Surgical Clinics of North Ame  r-
ica. 2011; 91 (1): 59 -92.

20. Fujita T. Evaluating the Validity of CT in Complicated Gal I-
stone Disease. Journal of the American College of Surgeons.
2012; 214 (3): 379 -380.

21. Sethi H., Johnson C.D. Gallstone s. Medicine. 2011; 39 (10):
624 -629.

22. Wang D.Q.-H., Afdhal N.H. Gallstone Disease. Sleisenger

6. 53o2cvacf.os Fasoea¥as Oor 203d¥, Oas R3 aYand Fordtran's Gastrointestinal and Liver Disease, 10th ed.

] .0.. bRy o 0 63008 a0 Ro 32 R+t
dqdoaoyaszdes e3Rdeoda.
sagaeayY eoRy 9236800092 o]
godRayoaeRad3aReay3RdoD
Y 368 RGO oRESR2016;6 (1): 48 -54.

7. Pannu D.S., Draganov P.V. Therapeutic Endoscopic Retr o-
grade Cholangiopancreatography and Instrumentation. Gastr o-
intest inal Endoscopy Clinics of North America. 2012; 22 (3): 401 -
416.

8. 8dRYaochOR 306 da&o,ytadi dd¥CRo e3
{ oeaszxdaoc ot pddyepyapo 83 RdaR:
Zoe 3ae. t.0. B8dRyascaYes.
520 3.

9., YR¥doa O. T.,
€ea 0293683)95096Rdi aho
Y yR363al o6 asessdanyRy, o .0j ATO¢ daeosR,
10. Freeman M.L. Complications of endoscopic retrograde cho |-
angiopancreatography. Techniques in Gastrointestinal Endosc o-
py. 2012; 14 (3): 148 -155.
11.Fred F. Ferri
12. Burt A. D., Port mann
gy of the Liver, 6th ed. USA, Elsevier, 2012.

13. Carey W., Arnell T., Lee L., Scherger J.E. Cholelithiasis and
choledocholithiasis. USA, Elsevier. 2011.

14. Stinton L.M., Sha ffer E.A. Epidemiology of gallbladder di  s-
ease: cholelithiasis and cancer. Gut  Liver. 2012; 6 (2): 172 -87.

2R

bRa¥Y L. O.,

B. C.,

gadRay o aec Ro d 3Etéviera2plb;RE 2100

Et3RYooaadi a2BtWelch 6l.@.9 @hBkwurigh \CA/Y Bayvens N., Arnell T., Ferri
Y-8l o b @9 B o 3»RyE.Aocutexhmlecystitis. USA, Elsevier, 2011.

8 Rd 8 a g 2RPihto Aq Reginelli A., Cagini L., Coppolino F., Stabile lanora

3 } Mazzd dMB3 &ddsitt M.M. Imaging of pregnant
e 3 d ¥ Rpatienisj par¥ L) gvidetae e baed reiedvasd. recommendations.

Fer r iADHEsevien 2016i c a |
o-Fe

-¥133.

A.A., Bracale R., Giganti M., Romano L. Accuracy of ultrasono g-
raphy in the diagnosis of acute calculous cholecystitis: review of

the literature. Crit  Ultrasound J. 2013; 5 (1): 11.

25. Knab L.M., Boller A. -M., Mahvi D.M. Cholecystitis. Surgical
Clinics of North America. 2014; 94 (2): 455  -470.

26. Wang P.l., Chong S.T., Kielar A.Z., Kelly A.M., Knoepp U.D.,
and lactating

AJR Am J Roentgenol. 2012; 198 (4): 785 -92.

T 3 ) g 92R.eHaro YO Tatsuzawa Y. tShimiRi0.akjneshitd S., Kawaura
2733daeaYRYBS 9 Y) TaRabashr R e Effifdacys-of multi

-slice computed tomography
Zhlangiogra plby6b@fore- laparoscopic cholecystectomy. ANZ J
Surg. 2006; 76 (8): 693 -5.

28. Chen C.-C. The efficacy of endoscopic ultrasound for the
diagnosis of common bile duct stones as compared to CT, MRCP,
ahd BRICB. dournal of)/te Chinese Medical Association. 2012; 75
n(7):8004302L. D. Mac Sweends Pathol

29. Khan D., Ferri F., Anand B., Arnell T., Georg L. Acute cho |-
angitis. USA, Elsevier, 2011.

30. Kochar R., Banerjee S. Infections of the Biliary Tract. Gastr o-
intestinal Endoscopy Clinics of North America. 2013; 23 (2): 199 -
218.

8@ &k G\
caerva3ndo 9
d eoe 2 ®» g

15.0Re¥YRoo t. 0., Oasgra¥ ¢.t., Y} d;e3laYakndS, ,CZEngdaY Qb.,| . Tekeli T., Cali
YadysadRsaaaRt fraodaboaiddeszfdRe Y akijz>ARGiArman M. Gallstone ileus as an unexpected complication of
baeoR, 2009. 176 3. cholelithiasis: diagnostic difficulties and treatment. Ulus Travma
16. David O. Cosgrov e, Robert J. Eckersley, Christopher J. Ha  r- Acil Cerrahi Derg. 2010; 16 (4): 344  -8.
vey, Adrian Lim. Grainger & Allison's Diagnostic Radiology, 6th 32. Jarnagin W.R., Blumgart L.H. Blumgart's Surgery of the
ed. Elsevier. 2015; 3: 52 -75. Liver, Biliary Tract and Pancreas, 5th ed. USA, Elsevier, 2012.
References :
1. Sahani D.V., Samir A. E. Abdominal Imaging. USA, Elsevier, diseases of the abdomen: a guidance. Moscow, GEOTAR M e-
2011. dia, 2012. 448 p. (in Russian).
2. Vlasov A.P., Kukosh M.V., Saraev V.V. Diagnostics of acute 3. Nievelstein R.A., Robben S.G., Blickman J.G. Hepatobiliary
| www.rejr.ru | REJR 2016: 6 (2):800 DOI:10.21569/2222 4152016 6-2-80-90 uls to O dz8oy O



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

and pancreatic imaging in children  -techniques and an overview
of non-neoplastic disease entities. Pediatric Radiology. 201 1;
41 (1): 55 -75.

4. Uppot R.N., Sahani D.V., Hahn P.F., Kalra M.K., Saini S.S.,
Mueller P.R. Effect of obesity on image quality: fifteen -year lo n-
gitudinal study for evaluation of dictated radiology reports.
Radiology. 2006; 240 (2): 435 -9.

5. Gore R.M., Levine M. S. High -Yield Imaging: Gastrointestinal.
USA, Elsevier, 2010.

6. Brodetskiy B.M., Ternovoy S.K., Dibirov M.D., Domarev L.V.
Magnetic resonance cholangiopancreatography in clinical pra c-
tice. Comparative evaluation of radiology diagnostic methods

and magnetic resonance cholangiopancreatography influence in
inpatient surveillance. REJR. 2016; 6 (1): 48  -54 (in Russian).

7. Pannu D.S., Draganov P.V. Therapeutic Endoscopic Retr o-
grade Cholangiopancreatography and Instrumentation. Gastr o-
intest inal Endosc opy Clinics of North America. 2012; 22 (3):
401 -416.

8. Blashentseva S.A., Korotkevich A.G., Selkova E.P. etal. Ga  s-
trointestinal endoscopy: a guidance. Ed. Blashentseva S.A.
Moscow, GEOTAR -Media, 2009. 520 p. (in Russian).

9. Ivashkin V.T., Maev V., Tru hmanov A.S. A guide to instr u-
mental research and interventions in gastroenterology. Mo s-
cow, GEOTAR-Media, 2010. 928 p. (in Russian).

10. Freeman M.L. Complications of endoscopic retrograde cho |-
angiopancreatography. Techniques in Gastrointestinal Endo s-
copy. 2012; 14 (3): 148 -155.

11.Fred F. Ferri Ferrids Clini
12. Burt A.D., Portmann B.C. ,
gy of the Liver, 6th ed. USA, Elsevier, 2012.

13. Carey W., Arnell T., Lee L., Scherger J.E. Cholelithia  sis and

choledocholithiasis. USA, Elsevier. 2011.

14. Stinton LM, Shaffer EA. Epidemiology of gallbladder di s-
ease: cholelithiasis and cancer. Gut Liver. 2012; 6 (2): 172 -87.
15. Dadvani S.A., Vetshev P.S., Shulutko A.M., Prudkov M.I.
Gallstone disease: a g uidance. Moscow, GEOTAR -Media, 2009.
176 p. (in Russian).

16. David O. Cosgrove, Robert J. Eckersley, Christopher J.
Harvey, Adrian Lim. Grainger & Allison's Diagnostic Radiology,

6th ed. Elsevier. 2015; 3: 52 -75.

17. Lee Goldman, Andrew |. Schafer. Goldm
24th ed. USA, Elsevier 2015.

18. Benarroch -Gampel J., Boyd C.A., Sheffield K.M., Townsend
C.M., Riall T. S. Overuse of CT in Patients with Complicated
Gallstone Disease. Journal of the American College of Su r-
geons.

an's Cecil Medicine,

www.rejr.ru | REJR 2016; 6 (2):860

cal
oFer

DOI:10.21569/222741520166-2-80-90

2011, 213 (4): 524 -530.

19. Reitz S., Slam K., Lowell W. Biliary, Pancreatic and Hepatic
Imaging for the General Surgeon. Surgical Clinics of North
America. 2011; 91 (1): 59 -92.

20. Fujita T. Evaluating the Validity of CT in Complicated Gal I-
stone Disease. Journal of the Am erican College of Surgeons.
2012; 214 (3): 379 -380.

21. Sethi H., Johnson C.D. Gallstones. Medicine. 2011; 39 (10):
624 -629.

22. David Q. -H. Wang and Nezam H. Afdhal. Gallstone Di  s-
ease. In: Mark Feldman MD, Lawrence S. Friedman MD and
Lawrence J. Brandt MD, editors. Sleisenger and Fordtran's
Gastrointestinal and Liver Disease Tenth Edition. Elsevier;
2015. Chapter 65, pages 1100 -1133.

23. Welch J.P., Chukwumah C.V., Bowens N., Arnell T., Ferri
F.F. Acute cholecystitis. USA, Elsevier, 2011.

24 Pinto A., Reginelli A., Cagini L., Coppolino F., Stabile lanora
A.A., Bracale R., Giganti M., Romano L. Accuracy of ultras o-
nography in the diagnosis of acute calculous cholecystitis: r e-
view of the literature. Crit Ultrasound J. 2013; 5 (1): 11.

25. Lawrence M. Kna b MD, Anne -Marie Boller MD and David M.
Mahvi MD. Cholecystitis. Surgical Clinics of North America, The.
2014; 94 (2): 455 -470.

26. Wang P.I., Chong S.T., Kielar A.Z., Kelly A.M., Knoepp U.D.,
Mazza M.B., Goodsitt M.M. Imaging of pregnant and lactating
patients: part 2, evidence -based review and recommendations.
AJR Am J Roentgenol. 2012; 198 (4): 785 -92.

2A. dHirane ¥.r Tatsui&svA Y., BHinmsze V. Kinoshita2sSQ K5 . a-
waeirh IY., Takabashi $ a Effffagye & molts Rlee dompduted t o-
mography cholangiography before lapar  oscopic cholecystect o-
my. ANZ J Surg. 2006; 76 (8): 693 -5.

28. Chen C.-C. The efficacy of endoscopic ultrasound for the
diagnosis of common bile duct stones as compared to CT,
MRCP, and ERCP. Journal of the Chinese Medical Association.
2012; 75 (7): 301 -302.

29. Khan D., Ferri F., Anand B., Arnell T., Georg L. Acute cho |-
angitis. USA, Elsevier, 2011.

30. Kochar R., Banerjee S. Infections of the Biliary Tract. Ga  s-
trointestinal Endoscopy Clinics of North America. 2013; 23 (2):
199-218.

31. Yakan S.,,EnginO . , Tekel i T., Calik
A., Harman M. Gallstone ileus as an unexpected complication

of cholelithiasis: diagnostic difficulties and treatment. Ulus
Travma Acil Cerrahi Derg. 2010; 16 (4): 344  -8.

32. Jarnagin W.R., Blumgart L.H. Blumgar t's Surgery of the
Liver, Biliary Tract and Pancreas, 5th ed. USA, Elsevier, 2012.

B.

dls tc O dzg0y ©

De



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

0OsBmén KBV Ad

gK) 3 OpsT¢gl tojgDRBOAQ, Ao ¢ Oz JOl¢ 6 o ipkpAn,
i) osAzd yIL A Aol Bott ArOTIAQG A

OR31deaY t.t., t}bisaadeayY O.O.

afrbasa 3R3395R630YRIG3t Ya¥apaedo sea3zoesaayosases 100 s ORE ecsfas
y3RJoo ¥ 3a¥3dsde9aes Ldadesadoboadayoyaadaxda'Rdde3 R
fraYRa0t d ReeR3Re}3a, @83afaYRaot d obar RRWWPEHDRB G VYD
290t €32 dReaesas3osas dayaoao2o 3Rbdoyoahg oR3] vYaoopc 2avPEeadndady.
Aeeadi aha 3Rbevaoadh Yob¥ébpnpaazets YhHtYdaoasot sl ToeE @ 8 Rd
a3dapnoasaodes dqRea3ofg 2ed3Recoe 3 €@d9ayiI Yol 63d3bawmedRdac |
oa@¥ya9] 3RDbBYoeoI ®vRoeoas ©vaeaed2dd2 ¥ R3269adayo0. ¥. daad¥R, ¢o

tdiyaYha X¥dp®R0D3a3rvrayaRt 1gadR3eosay3sRdot, dofrsoddtco:
3ReoayR3teaadqBRac a3 oRt Rrdtaecot, g3a9foaloradoyaszdoa a3dapnao
309} 3, da¥Yesa €3ae3a3evoa, dayesyoafha ¥Yaah.

t 296RJe8ahe ORY%a g®Y sk-cakd.@mail .ru

Odt o603 a@R®DdaY t.t., tybisaadeyY O.0. ¢mdi Yoy, 6303
eoay3Rdoo ¥ 3zoVsarnadmdmmsadadywody a 3daosc RER 20i6R6 @)3 2o .
96. DOI:10.21569/2222 -7415 -2016 -6-2-91-96.

teRget &d) y a05.85.2016 teRaet 800 t:4805.2016

THEROLEOF INTRACARDIAC ECHOCARDIOGRAPHYIN MODERN
ELECTRPHYSIOLOGICAL LABORAORY

VasjukovS.S, Kuzdmenkov D. V.

here is a review on intracardiac echocardiography application in modern electr 0- .M. Sechenov First

physiological laboratory, especially, equipment and imaging demands, poss ibility of  Moscow State Me dical

usage during catheter treatment of arrhythmias. University .
Separate paragraphs d edicated to the possibilities of revealing intraoperative compl i- Moscow, Russia.

cations of the catheter treatment with the help of intracardiac echocardiography as well as
to the future development of this method in arrhythmology.

Keywords: intracardiac echocardiography, atri al pbbrill ation, radi of
catheter ablation, thromboembolic complications, coronary sinus, left atrium, pu I-
monary veins.
Corresponding author:  Vasjukov S.S ., ss-card @mail .ru
For citation: Vasjukov S.S ., Kuz 6 me n Rhevole bf.invacardiac echocardiography
in modern electrophysiological laboratory. REJR. 2016; 6 (2):91 -96. DOI:10.21569/2222 -
7415 -2016 -6-2-91-96.

Received : 05.05.2016 Accepted :18.05.2016

www.rejr.ru | REJR 2016; 6 (2):9196 DOI:10.21569/222741520166-2-91-96 4lstcOdgd y O



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

~
(:) } 39he 338
3eade3R

R dt c ogeB OY J
9R3] vyaa2+t99
godaegoa
Yoeoa 9aYhg owpReEmxXR
a2e9a9) o9b @8Rdog
Y ddosaoyaszxdes e€3RdaeD
9a30@83te3v¥apm3eayoRt
dot (Ot jgeto). Odeo
Bavodo 3 R¥ &a} L dad
3Re&3290 of ) 3da¥Ydas e,
dasaoas fadaoaa e6ayao
yas>doa aa32a0886823H
€3aG0ae}es,) y3@6
309Rdi a &
aRd

32889R 3a

v

3009Dbogi

bagaeodR

Z3o2 @a2€23R2020D2
20doFf PEEBO 9SS 36895086
26 L 8 Re 3RbYogot
302gae0263t a R
pa ¥ 1956 yae]
Rpnpaaot 3a3evayahg
a309aYRoof99
YAHa
doyasz>doa
2b deea3fg
pDaaoda 3a3ecGR
R. C. Eggleton o
3dos
Yoe
gas3eRsa
LdasaaesgR99
38YaYRdAR

WY MO0

3

Y3RyRdo3i
[ 2, 3

[ 4, 5,

3RbYoeo1I 9 a

daodogoxz@BR apo 3Reasa3afg
3ReoayR3cacohgoRgRRTeladafhg 3¢ a3af 368 YaYRdO
dzaRebodto y3eeh3910L 03068663 0 303 RO Y @ &6
36®3-) d G |

eRGcGo0d86aY
3809)]do3a¥YRdO

sucggaea¥Yae Htosda¥aeRe adBheaY.

Yob) Rdobo3 @fRei o RRRe®®a [ a
303 %eve 3 ¥hgdvfipm 9¢ R edyRed 2
8 a3a9h,
djyayY) o-oRWapdkqae 90R eead3ts Yo 830 dadaroR3
tLdaoadeseadoboadayoyasdes
2733daeaYRaot .

2368230y 06doge RaecmyyadBRo ®»a

3030e99}
2733daea¥YRdyybgede mxeorRdoaeacscoahg

9R dReasas3obRGcId>RTLG .
233dawmaYRmadi baYRdOId -9 exxedsowxsRg
Jdi 83RbBbY)] daYha

3aRYa.

Y3RYyRI yowdaadsoahe
eReyYy20d69 RraY¥e J19N. Bom ®B-33RWBeRD YYD gpaE 9
3Rb3Rfr o Rd dRbHbO3ZaYR®HT o2 RBydaa 33BRnaohg
6] .

3
3ecR -YdepesdhgoReRBazOYya3dog
RdMmB-0 Yeodhed RoseoYsede , 0 R RBbRae a9 2
G 0 3a3deomR. 2adi I

da

gageaadaydes. ¢

3
R

eRY) g9

sa8aeddo by &z @o o680
ma d a6 am-ha
1ed-0 desasYoRjo0obheo oo ayd3 0 3803 Ay o ay aR-a6 &

(OL)R- | haFRB e ocwEs o Gaywmwmd) 90 eac das a9

Yoow-Yzowrecadmt egas >
8 3 o (o9- b oeasdRay39L ybaseddReyeR dd Rff) 9 o
> oroxzm3deadradaRN} asfFg3wmoYasgoahg

3 3Rf¥eoyo>s
3dsoaddso rdad 09 R Rb3 Rf adaRafh o

¥fReagRegasa3ha e€302080a3do
dR36 0 Reasazxddas3abR,
G i, 3

oy 6 9 Ry R fleecRey B d o eRdas6

e 3 eRfegeymx odaiBvd do 3i
863} d6) 3deags3rgRaB836FRs0 26 10
tRaeafgdonad
233daeaYRa06
eRdAYy o doOQRa 2§ d o coausshpae
, y 6R-+ fQe deto-dd ayeoessi o-dote eer33a-Yaevaoa ot
] . -0 vadaeeBaoos0b860Ge3a3esos

¥ hal-
J et csHbYgrdodoboadayoyasdes

e o

f R BROBRF pB3HR Rr3ditesd o
G & ady- d(a3yRieadosty Re33800- G © dR49

dayayoahfg Yao ]

gR3Rdea3ahso 3Yae3B8YR9D
y RI @ Y 3arft }] eof 8 aa
23¢coadi baYRoa 0 2

s50968hH eoe6af3RDOBOH
9aDda3G6H ceadoaay o
a6 of 3Rpasot
209 ds3aYasgadR. Odt
baYRaot 830f ) I@3t

sag3R, yearf 3eadReai
290a edt osRdasi dqog
36iH I dasae3ados3za¥YRai
saaefh a&acer3Rnpaoosot

¢os3l.zagay3Rdot .

teoY3asaaahse ed+t

0.

eReyodq

91 yd} r o9}
yearfh 3eadRagi
yasab e3RYaa

v Yoyo Dpadj(eaW)HRl2].

[ www.rejr.ru | REJR 2016; 6 (2):9196

DOI:10.21569/222741520166-2-91-96

302802Re130bDO
233dae-a¥YR

[5 .

1
Y3RyYyRaZ-yoa:
e Re RbD:

Yaaes3

PaYH

323} O
da3aaR3og-I €
Yy R3@6 &8 :
] di g3 Rb®2dd o8B @ r 3vRIBRIHY Yo, 8302303 AY S
Ya3 3290 ¢}

} 3a6b3-a6 3

12,5

23¢coadi YR

Y 199

€3029a09t,dat,

qRaBac

€Qa30aye
3 Rb 3Ra se¥e R 29900g3Rzi0 ye 30902099+t

dR¥f &3
Ldadesadoboa-ayd:
sasa® 2 (
9R3) vyaaose
qReasga3aRt .
eRGo0098G68aY

3

€30e303¢8€06, ¢BO orvasoyaszdog
BRgodR3eog6) .

F3afr aYRoaot d LgadR3eoays3rF
88 RpaoaaorI .

J] If¥a6 3aD29 | gaftjor yoesetedad
daoae3adt bR 029803 YaaGcoao0f9o
eadpas of dReRai ae3aeadaaahfs

.I -1 80
edt
€3a3B8a6) -90¢(g
eadnoa hfeer a
cGYagoaayad €
tddadeR Oace dR-3 R
Ya)} 830303
29683 a1 30
Y & bos-a-0 8
ea0egdcG .
26 a4 3RpnO
eadpnpafp-a+ a:
€3a90doaYaoot (€
Yaabsanaho
€3ae3a3ed0,aR
YadReady @o,

gos

2?03

of b o
G i

HlstcOdgq yO



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

383} de} 3R90 (8adyosdhR 36
4 99 @2B@B0&JR €30e3038D
gooai ra, R Yr dobo
eaydaYoaes foa3abefl 9ap0B8 ®BcC
38Y)J] a8 e€3arveadanososadi aRt
32y 099346 eadyoah 368as(d:
90 ¢€030e3ddE, Yasgoaae,- bR
YyR3goe cEevasrsdte 1, 22] .
apoaa RoaReeaesd2ya3zdea a@Gee-oYd
as 3g8098das daYayea €30ev303e.
aea3ayaho b da3ho 309} 3R99
3683} dey) 3Rs9, BRdos2 dRd Re&36:
24]. Oe ¥Y3ast e3acae; 3 gBO
OO, di + R+t 8B d®epy sonD0B- F h
Ya3anpeaaR. jJayayoaha Yasah 3R3¢gcz«
290168 o9hyayaha 9} deh, d &Re a3 h
8. zZRbosaYRoeosaa Ot jgobto o2bc
adaboa €30 dadRdobRG2O | 381 (
dt Yoby RAobRGco209 Roeeg3Rdi aase
badt coo daowofy odR faboe Rad o9
900 8 J 36+taY daysyohg Yas
ddadeoYoea o903cadi baYRAIR3iH- Yo
T3aRo33aeeRdi aR* Eiad_GQ‘i'. 9 a6 y7badt oo doyayahg Yaao e 3
. esae3aseoe edt 82833YRadt ¢ oav
th Ot jgoat 0 obars3Rposadf FdHaPesssssBYfeuns bR JdassosszaYRoaosas o
e3avY¥a3gorvodo beafr3RDAOBOT, c26)) Yadeafool BBy o3d) yRa Ot g
ca9ayod ysazeoyavyYaroaas (BZ)sRipgadba, c®PRbNdoa 3Yoa &3q-Yos
aR3eatyaa Ysast 1e66a 3aRdo-bhaogFRegoBI>sd slpo yWaEdo 9o csadRDbRaea

09 waoa*r oo g
» P @S 0 Q0
4o ao%v o o

O OW UMD ™ O

¢ox®. Osy630303vayadade | ?K

frdopasosaas d eRegpsd) bOba [4,dRd4] .doscsadi tdades3oyaszxdey o
T3RoazzaeeRdi aRt ejodcot. edt ceaaeododRGco0D ] YR3ecl2Y,
O 8aRzgegatyaa Ys3ast Ot Rj-gostcoRzHhayvald Rrdtcoo [27]. Ke 3

sadasaseaYRIR 3art Y dqRYyos®aBmo2a@casB (ted¥geet 0 sRdpbpa YRD
dooaoo edt 0963Rac03RGI >ok->ydo d@pxediedd &te@8s0do YoebeasssYo
G20 sapes3O0e3zd3 eI &G €a3ay o3 {pe.do, ceosxdadi d}

ceabYadtae yasedea Yob) Rdomr3aYReAvomLRIbH) IoRIf aadaa caaahfhg
dj7T3RezzaeceRdi aRt e)adecot Yjgas yoor arddoRPBesstagdo boadayoyasd
sagpes3oge303evaas cas3ayas3aelo tovud+taBdt o edats af3te-d i bR ca®3dRs3
a>2e R3o a6 2 €3aeYOoODOBOQA d Re 0 6guassR 09-6¢ seBeRYeWsaRyth oo as dI f a6
daoYes) €30e3038II 92D08 EIINWASBYI IJRPBIP B ¥ od RETBE3 026 R¥
90t o. Ogae @63Re330ecRdi oae [2%loe CFyoRweeeB Je3me3eRYdten-a Y
cea3odR3eoRdi 8 aa €32363RaMB-8YPogodabeBbe RydBtcoo so2adR3eR dc
YhyReoeoa Yhaoedos 3023d y¥asacagadR3IvRos&3Rpeaardobdoays 3R3cce
9a0af gardohs tYdt aeg 3t 03¢ addd@FRP®O 0 Af gRBBYR2 200 YD BED BB

obear3Rpaoaot, obsasasoa RBRYJosasi dfp dvdesde 3t 2e9909 2b :
8023 aYRao0a 363} de} 3 €030 23DV WIDNDEGO N AfacH0s e30v3A3 8D
aRe3RYdtIyog 299e63aeh1i3asasyY O¥F dg&¥ed 1EePdadeoYeoa o3caddi by
30320 (3923. 2). 6o0dodRco929 ecadaenasadt ego2ya¥YaeR

BsaoaseoyaYoaeaRt jgobt o (BCejgeoaw)smRABDD, 327 . ¢FR3eadan
ceob¥Yoadtas Yobjy RdobosaYRet R3Gusd»@e BRYWaE) Isaopa6 fHeiz-ac 3
ceas3aya3aed] 9 foboecR3zoa>reYhesadd beivResRo®EAj gat o Yo Ysas
eRdi 9} 1 e)jadcorI, >2eoRdashHhoRIIBPOd] ®§sadiehiaYjRpwdt 0 £30+¢gBO
dasdeszae | eRco086R €30 wdoamwdi syRecadygadame doosess3oadosa¥YReI
9022 ®©ReYyo2dR ¥ coya¥Yeread,d-R gcaRPrmYosoRf RBAGAU3RYg 2 2963 ot
9936 H €303)6838Y0t 326 0G6oPRIFI3BR cu3m;Yr@ad@dR3ead JdadeoYoay I €
y3RJooeeW3Rcoa>00ae, evadRBE QB obget érsdoyazdog o3danpoaaadce
daa e3aeegayeoeadi saeaes 906l doe sxxBesYRTOW, Y goeva Rteg o
9092 63R330ceRdi oo ©)9dGco2o [H36]. sabydi eRefh ec3a¥ahaadbtede

Z3oosa9a92a0 Ot jgoto ¥-deoyovoxduydyahg Yas 3 £329508080D
ddtcot e©e30e303eds. qR3e623314yd29g dqReasasay, qgRd @
Z3aeszas3eot Y o9o39a0 t Yodt isB@BdowsRraQtep®eprahb saays, coadRDOI

w

|www.rejrru | REJR 2016; 6 (2):996  DOI:10.21569/222741520166-2-91-96 HlstcOdegy o



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

ga3fa afrfhyoes osadayde J YoReaesi

BOGOJ @09 a6 Ot { get o, R @6Rdnpna
Jdyyrvaoeaay 1, €o 33RYo2aa021 3 @
i gat o, 38Rfodi aa3ai sbafr 3RDaa

0900 oay¥y3RaoyaaR Rs3eadRdeR9o2
€a 33RYosa0ao0rI 3 Ot jgeBOAGBAEZ &
cea9ayRag a3t 3o9R3}) DO 3a03¢e®R. T
YRag 3t 38Rfrodi 9034 dbar 3RDI
dqReaea3 ®eva3poe3zt 9R 90380 3Y
Y eaca3ayoes o20do de3zxa9 309} 3C

ORdi sasYyaa 3RbYoseoa Ot jgoao

39 3R38j)yaese 3denasazea- L dc
yoyas3dog Jesvs a0 a¥3a fodaas-¥o3
ceadi baYRoa8020 doesecei 1803086 G &
dqR3eo3aYRo0t o arhaevooaomt 0
630af ) 163t eocodoosadi af®- | 3¢
Yao93eYaYRoaor Ot jgoabodo, yeoarh
320boagi djyayy): 9Ry3) bdla-aR
3o @3ar )] 1683t oso@mbnuzadsFABPH ¢
edt dayasot 8R3) Y0826 30B9R

¢omB.OoyeaozaseaydRt j 2K 6Roa02a0 e€3acae}3 ¢BO o2 o9sesdRoas
_ } 386326368 Y edt deaeyo®dRd o R330R3e90I |
Oht Ydasoa @83a9fabR 029ec3aeht 3a03e0Yyo a6 s0ea3eRBayaa360- (L
9eye Y £3RYes e30eédBBrod (3 s)dteas, dJRswmavazsoaat e o3,

}
38Ye ®vdt 3a3egpad»ada®ha3c3rasac 4
de@2683R3>B8023aYRoa0a doyoyohoyg- Yo ) £oW. AidytasdBs 2 3aRYa. Ya-200
3deeoyaszdos deae63adas 9 a sRbYod od e 3 ReboYyadee Y a6 dReaasas

a>2e30eadoagi 2382988 ad } 361 0 3dRibyseaysaRrc3 YarashRyWeohs oaRDRe |
33RYoaa920 3 Ot jgeto. owa 2¢a229, cyaBdPhes o0saae JRaRd
3eYas Ot jgoto +tYdtaeat oVobesftnp omRed oydR®EBBeoaya (Re08a3R
dosa¥YRei doo9eRde sapne} 1do0dsseea96a2r3RBPEdR0 YV =wxsaRws] 36
a9 Y @6Oayaoaoad Y3>ae e3acae) 38y B o[z44,3) 43 1] .

tecasabfh dayosyoeshg Yas 6Rdpna oacygRIYYRy@dbD ae 39

Ot jgeto & egoseyi1l evocdas3a¥Yszdoly bOMEHBW®®PLa goayaes st deaya

t ea9ayt I eacdas3a¥3doysa o90cxeeR scRabosdnaa YRnoaha eadanoae
€e3aYa3e02 aGaad} eR3Ro2063aY caRdudDBBPOIRAOIfgat o Y (a-adas:
ey di 3a¥Yos Yodah Y J 36t a1 - daRP:eercd RreeesYRm3eysR o. + 6 RJdos 36

yast eseocaoey3a Yaosfh, eoa 9 chHhaRyocuddpdhsgaahyasoa (Odade
Rrdtecoo [43]. ¢ R399 a380 Y3aya 3eade3R 0e-3 a6

BzabdanaRt Yo} 8302¢c0a302(dHRosheg RYd dRRpRavB®aday R0, Ro 8 RAc
LgadR3eoay3Rdot. adi @aa 389pad2a djyaYoeca-aRy:

paea3z>eRedR90 Ot jget R-t¥dopesto®yxasszraaRd tLdade3ad:
90yaoaaaRt Yoeo9sa3agi 9 0 d o ebaRs NAPR r30633RB0E63J030 , 0 e Rd o9 @R eRcoas
rdobdoaya 3RazcadopnOoOt Ot j¥stot qReaBmasRyab oI Ry 92362 Ya:
L8229 L oeadR3eoRdi a9 FORYIRBYF 3®Yy3RJoo st 6 (1 ZasYayoa dd
cadi oo 9038 Rro2di 983611 Oo-d)tywnyweNPYR bRIeRVea s Yoarst e st
906 [22] . O eca3daoeaaa ¥3osHhoYapeardiaeoRRFaazeodo o day
eoRdi aRt (OZ) jgeoto c3aYoreodR3jraRsooa30R®RY® W3 eGR, Y @
Ysast LeodR3eoRdi saaes dJqReuacapgaso RfrdRcoo. OC

jgot 0 obar3RpnO8Ot afa3eaydYRI G| sVoakyloodddo3sg@sRRaz>23aYRoa0t 0
b 0303 dR3eoRdi aaytY dtomg &R, 5 ®Yeswds a 3 &Y .

a2e R399 29 1ddadeoYahs osusaeas OGEesas3MRMDERId>s 36RGI I & aea)
o) npafg 3a3eayoeafg 363} d6 .- YsedoVus asdo aRlusdees earveRa3RdO
doboadeyoyasz>dog e3aGae) 3, deoste/sieds gYdddieYRRI e e a3 a3 a¥Y,a-a C
cea0302dR3eoRdi afhe ®©®3B) €. 0fj-G o6 os>BPEPE YB3

YyoYRag obafr3RpnO92a Y 3awmssada 3aRdi saayo Y3

95089 3 Yh3ados 3RDb3o¥duesoms dgag 363

|www.rejrru | REJR 2016; 6 (2):9296  DOI:10.21569/222741520166-2-91-96 4lstcOded y O



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

References
1. Cieszynski T. Intracardiac method for the investigation of
structure of the heart with the aid of ultrasonics. Arch Immim
Ther Exp. 1960; 8: 551 -557.
2. Kimoto S, Omoto R. Tsunemoto M. Ultrasonic tomography of
the liver and detection of heart atrial septal defect with the aid
of ultrasonic intravenous probes. Ultrasonics. 1964: 2: 82.
3. Kossoff G. Diagnostic application of ultrasound in cardi
Aust Radiol. 1966: 10: 101  -106.
4. Eggleton RC. Townsend C. Kossoff G. Computerized ultr  a-
sonic visualization of dynamic ventricular configuration. Pr o-
gram and A bstracts of the Eighth ICMBE. 1969; 111: 10  -3.
5. Bom N. Lancee C.T. Van Egmond F.C. An u ltrasonic intr a-
cardiac scanner. Ultrasonics. 1972; 10: 72 -76.
6. Bom N, Hoff H, Lancee C.T et al. Early and recent intral u-
minal ultrasound devices. Int J Cardiac Imaging. 1989; 4: 79 -
88.
7. Ludomirsky A, Ricou F. Weintraub R. Sahn D.J. Applications
of intr avascular scanning in congenital heart disease. Intrava S-
cular Ultrasound Imaging. New York, Churchill Livingstone
Publisher, 1992. P. 247 -252.
8. Pandian N.G., Kreis A., Brockway B. et al. Ultrasound ang i-

ology.

oscopy: real -time, two -dimensional, intraluminal ult rasound
imaging of blood vessels. Am J Cardiol. 1988; 62: 493 -494.
9. Pandian N.G., Kreis A., Weintraub A. et al. Real  -time intr a-

vascular ultrasound imaging in humans. Am J Cardiol. 1990;

65: 1392 -1396.

10. Valdes -Cruz L.M., Sideris E., Sahn D.J. etal. Tr ansvascular
intracardiac applications of a miniaturized phased -array ultr a-
sonic endoscope: initial experience with intracardiac imaging in
piglets. Circulation. 1991; 83: 1023  -1027.

11. Seward J.B., Packer D.L., Chan R.C. et al. Ultrasound ca r-
dioscopy: emb arking on a new journey. Mayo Clin Proc. 1996;

71: 629 -635.

12. Seward JB, Khandheria BK, McGregor CG et al. Transva S-
cular and intracardiac two -dimensional echocardiography.
Echocard iography. 1990; 7: 457 -464.

13. Hellenbrand W.E., Fahey J.T., McGowan F.X. et al.
Transesophageal echocardiographic guidance of transcatheter
closure of atr ial septal defect. Am J Cardiol. 1990; 66: 207 -213.
14. Hijazi Z.M., Wang Z., Cao Q.L. et al. Transcatheter closure

of atrial septal defects and patent foramen ovale under in tra-
card iac echocardiographic guidance: feasibility and comparison

with transesophageal echocardiography. Catheter Cardiovasc
Interv. 2001; 52: 194 -199.

15. Koenig P.R., Abdulla R.1., Cao Q.L., Hijazi Z.M. Use of intr a-
cardiac echocardiography to guide cathe ter closure of atrial
commun ications. Echocardiography. 2003; 20: 781 - 787.

16. Cao Q.L., Zabal C., Koenig P. et al. Initial clinical experience
with intracardiac echocardiography in guiding transcatheter
closure of perimembranous ventricular septal defect  s: feasibi I-
ity and comparison with transesophageal echocardiography.
Catheter Cardi ovasc Interv. 2005; 66: 258 -267.

17. Anderson R.H., Webb S., Brown N.A. Clinical anatomy of

the atrial septum with reference to its developmental comp o-
nents. Clin Anat. 1999 ; 12: 362 -374.

18. Marcus G.M., Ren X., Tseng Z.H. et al. Repeat transseptal
catheterization after ablation for atrial fi brillation. J Cardiovasc
Electrophysiol. 2007; 18: 55 -59.

19. Daoud E.G., Kalbfl eisch S.J., Hummel J.D. Intracardiac

[ www.rejr.ru | REJR 2016; 6 (2):9196

DOI:10.21569/222741520166-2-91-96

echocardiography to guide transseptal left heart catheteriz  a-
tionfor radiofrequency catheter ablation. J Cardiovasc Electr o-
phy siol. 1999; 10: 358 -363.

20. Bidart C., Vaseghi M., Cesario D.A. et al. Radiofrequency
current delivery via transseptal needle to facilitate septal
ture. Heart Rhythm. 2007; 4: 1573  -1576.

21. Ho S.Y., Sanchez -Quintana D., Cabrera J.A., Anderson R.H.
Anatomy of the left atrium: implications for radiofrequency a b-
lation of atrial fibrillation. J Cardiovasc Electrophysiol. 1999;

10: 1525 -1533.

22. Be cker A.E. Left atrial isthmus: anatomic aspects relevant

for linear catheter ablation procedures in humans. J Cardiovasc
Electrophysiol. 2004; 15: 809 -812.
23. D6Avila A.,
omy for the interventional electrophys
Electrophy siol. 2003; 14: 422 -430.

24. Cury R.C., Abbara S., Schmidt S. et al. Relationship of the
esophagus and aorta to the left atrium and pulmonary veins:
implic ations for catheter ablation of atrial fibrillation. Heart
Rhythm. 2 005; 2: 1317 -1323.

25. Verma A., Marrouche N.F., Natale A. Pulmonary vein a n-
trum isolation: intracardiac echocardiography -guided tec h-
nique. J Card iovasc Electrophysiol. 2004; 15: 1335 - 1340.

26. Marrouche N.F., Martin D.O., Wazni O. et al. Phased -array
intracardiac echocardiography monitoring during pulmonary

vein isolation in patients with atrial fibrillation: impact on ou t-
come and complications. Circulation. 2003; 107: 2710 -2716.

27. Vaseghi M., Cesario D.A., Valderrabano M. et al. Impe d-
ance monitoring du ring catheter ablation of atrial fibrillation.
Heart Rhythm. 2005; 2: 914  -920.

28. Ren J.F., Callans D.J., Schwartzman D. et al. Changes in

local wall thickness correlate with pathologic lesion size follo W-
ing radiofrequency catheter ablation: an intracardi ac echocar-
diographic imaging study. Echocardiography. 2001; 18: 503 -
507.

29. Bunch T.J., Asirvatham S.J., Friedman P.A. et al. Outcomes

after cardiac perforation during radiofrequency ablation of the
atrium. J Cardiovasc Electrophysiol. 2005; 16: 1172 -1179 .

30. Pappone C., Oral H., Santinelli V. et al. Atrio  -esophageal fi
stula as a complication of percutaneous transcatheter ablation

of atr ial fibrillation. Circulation. 2004; 109: 2724 -2726.

31. Cummings J.E., Schweikert R.A., Saliba W.I. et al. Asses S-
ment of temperature, proximity, and course of the esophagus
during radiofrequency ablation within the left atrium. Circul a-
tion. 2005; 112: 459 -464.

32. Ren J.F., Marchlinski F.E., Callans D.J. Real  -time intraca r-
diac echocardiographic imaging of the posterior le  ft atrial wall
contiguous to anterior wall of the esophagus. J Am Coll Cardiol.
2006; 48: 594 -595.

33. Vaseghi M., Cesario D.A., Mahajan A. et al. Catheter abl a-
tion of right ventricular outflow tract tachycardia: value of d e-
fining coronary anatomy. J Cardi ovasc Electrophysiol. 2006;
17: 632 -637.

34. Horowitz B.N., Vaseghi M., Mahajan A. et al. Percutaneous

intra -pericardial echocardiography during catheter ablation: a
feasibility study. Heart Rhythm. 2006; 3: 1275 - 1282.

35. Tude Rodr i gues Houghtaling C. dt@lAlv in-1
trapericardial echocardiography: a novel catheter -based ap-
proach to ca rdiac imaging. J Am Soc Echocardiogr. 2004; 17:

punc-

Scanavacca M.  t
iologist. J Cardiovasc

HlstcOdg) yO

Sosa

a A.



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

269 -274.

36. West J.J., Norton P.T., Kramer C.M. et al. Characterization

of the mitral isthmus for atrial fibrill ation ablation using intr a-
cardiac ultrasound from within the coronary sinus. Heart
Rhythm. 2008; 5: 19 -27.

37. Cesario D.A., Valderrabano M., Cai J.J. et al. Electrophysi o-
logical characterization of cardiac veins in humans. J Interv
Card Ele ctrophysiol. 20 04; 10: 241 -247.

38. Celigoj A., Cesarion D., Mahajan A. et al. Intra  -coronary
sinus echocardiography: a new approach to guide cardiac i n-
terventional procedures. J Am Coll Cardiol. 2007; 49: 133A -
134A.

39. Okumura Y., Henz B.D., Johnson S.B. et al. Multimo dality
image mapping system methods, quantitative validation, and
clinical feasibility of a novel three -dimensional ultrasound for
image -guided mapping and intervention. Circ Arrhythmia Ele c-

www.rejr.ru | REJR 2016; 6 (2):9196

DOI:10.21569/222741520166-2-91-96

trophysiol. 2008; 1: 110 -119.

40. Seward J.B. Fantastic voyage thr  ough the cardiovascular
system. Eur J Echocardiogr. 2004; 5: 8  -11.

41. Hijazi Z.M., Shivkumar K., Sahn D.J. Intracardiac echoca
diography during Interventional and Electrophysiological Ca
diac Catheterization. Circulation, 2009; 3: 587 - 596.

42. Ren J.F., Marchinski F.E., Callans D.J. Left atrial thrombus
associated with ablation for atrial fi brillation: identifycation
with intr acardiac echocardiography. J Am Coll Cardiol 2004;
43:1861 -7.

43. Saad E.B., Marrouche N.F., Saad C.P. et al. Pulmonary vein
stenosis after catheter ablation of atrial fibrillation: emergence
of a new clinical syndrome. Ann Inter Med 2003; 138: 634 -8
44. Chu E., Fitzpatrick A.P., Chin M.C., et al. Radiofrequency
catheter ablation guaided by intracardiac echocardiography.
Circul ation,1994; 89: 1301 -5.

HilstcOdgd y O

r-



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

dOL T o1 O ¢

OLysO)LyO2la ACYOKBOE? CZsTBRAQAYBsY ¢¢q
¢l yeOt) | t7TeO) ¢ AOO
Z3odaszxzrpR3IoRbRo>E¥IFEB®WBY 31 YO Y
R dRdoa y¥3)eeh cadaszaofr3Rboaa vadoagi ¢ | R-odDze Desp @ ygo >
38a68R Y3ge3ayRogadFHg sxRmbBddasc? @R dRJoa &KReaxndassdr10.3d.a
yReai Yoao9Ra0a €30 €e3aYaeaa029 voddasdaoscoRddodagadapRYy

9020 @o&afhasR ea3Rpaooad2t? tRdAoa saseefl djyaYoas wRybe@ERE 2¢ha:

YRei ? O yas 0g £€30029)ya38YR 0 oaea3chReaRMPe (EREY 0BG 300 ye 3 | ¥ G
eatraoe 9-RaERE .

tdiya¥Yha 3da¥YR: sy, ottt T, d¢gT, Loeveasyl., {¢€?206, Cj 7Tl
gadRoayoay3Rdot, cd¢ L dR3zeay3Rdot.

t 298 RJdeofHec t RE®KRDH R &Y 3 karmazanovsky (@ixv.ru

Odt 60603 atYR®aIRORoaY3x>dos 0. 0.aeQogheydRicko MRIdytoe hg €4 cas
2 naodyosoyadesygbfmasRdo 2 36 RRER.20I6R6(2)n97-98.
DOI:10.21569/2222 -7415 -2016 -6-2-97-98.

VISUALIZATION OF TUMURS OF BILIARY TRALS AND GALLBLADDER

ProfessorKar mazanovskiy Grigoriy Grigordevicl

0 what gro ups it is reasonable to devide gallbladder tumours? What is the occurrence A.V. Vishnevsky
rate of different tumours ? To what details we should pay attention while making the Inst itute of Surgery .
differential d iagnosis or establishing the lesion extent? What methods of radiology Moscow, Russia.

examination a re re asonable to use ? What are their advantages and disadvantages? T  oday's
master class gives the answer to these and other g uestions .

Keywords: US, MSCT, MRI, endoUS, ERCP, PET/CT, angiography, CT cholang i-
ography, MR elastography.
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MAGNETIC RESONANCE MAGING IN THE DIAGNO SIS OF ACUTE RADIAON
REACTION IN BREAST CANCR PATIENT

Startseva Zh. A., Usova A.V., Frolova I.G., Simonov K.A., Velikaya V.V.

Tomsk Cancer Research
Institute .
Tomsk, Russia .

urpose. To outline the clinical features and possibilities of magnetic resonance i
aging (MRI) in diagnosis of acute radiation reaction in breast cancer patient.

Materials and methods . A clinical case of MRI diagnostics in patient with acute
radiation reaction of the left breast after organ -preserving surgery with intraoperative radi o-
therapy using a single dose of 10 Gy on the site of removed tumor (equal to 24.8 Gy of co n-

ventional rad iation the rapy) is presented.

Results. Comprehensive examination with the use of MRI allowed to reveal signs of
radi ation -induced damage to skin, soft tissues and vessels in the remaining breast and to
correct further therapeutic approach.

Conclusions . MRI can be useful in the diagnostics of acute radiation reaction and
damage to remaining breast tissues against the background of radiotherapy. With the help
of MRI the fe atures of it can be revealed and described as well as the follow up.

Keywords : breast cancer, organ -preserving surgery, intraoperative radiation therapy,
radiation reaction, magnetic resonance imaging (MRI). breast cancer, organ -preserving su r-
gery, i ntraoperative radiation therapy, radiation reaction, magnetic resonance imaging (MR ).
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teRai t ¢ odlh.Q20261R teRai t ¢ 329022006
SPLENICVEIN ANEURYSMA RARECASEREPORT

Manakova Ya.L2 Yurinova N.S1, Kartashov A.S1,
Par s henni2lDerglev AP.A .

urpose. To explore the multiphase CT possibilities in preoperative diagnostics of 1 - Novosibirsk State

accidentally revealed aneurysm of the splenic vein and in postoperative estimation Regional Clinical

of treatment efficiency. Hospital.

Materials and methods. The literature data and our own observation of a rare di s- 2 - Novosibirsk State

ease were provided. During the routine abdominal CT in 44 year -old patient with minimal Medical University.
clinical symptoms saccular aneurysm of the splenic vein (diameter d 36 mm) was found in ~ Novosibirsk, R ussia.
venous contrast phase, which was deforming the contour of the pancreas tail. The excision
of the aneurysm was successfully performed with distal splenorenal shunt.

Results. The arti cl e <ensotics dof theeidentified disorder, highlighted a d-
vantages and limitations of radiology methods in portal system vein aneurysms. The final
diagnosis was verified with the help of histological stud y after the surgical treatment.

Conclusions. The multiphase CT is reliable, quick, easy to perform and highly i n-
formative method for delineation of splenic vein lesions and postoperative changes.

Keywords: CT, splenic vein, aneurysm, postoperative changes
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APPLICATION OF THE'BYSTEM FOR PREOPERXEIMODELING BASED ON
COMPUTED TOMOGRAPHY DAA'IN PATIENT WITH LIVER HADID DISEASE

Kolsanov A.V., Zelter P.M., Manukyan A.A., Chaplygin S.S., Kolesnik I.V.

urpose. To explore the possibilities of preoperative modelling and analysis system Samara State Medical

based on multislice computed tomography (MSCT) data, to evalua te its effectiveness University

in patient with liver hydatid disease. Samara, Russia .
Materials and methods. MSCT data with contrast enhancement was loaded into the

"Avtoplan" system. Experience of the system application in patient with liver hydatid disease
has been studied.

Results. Operation right hemihepatectomy was performed considering the virtual r e-
section line; it was proved that remaining liver volume is sufficient for functioning.
Conclusions. Pre-operative planning can solve limitations of workstations and pr o-

vide a sur geon with important information on individual anatomic and topographic features.

Keywords: hydatid disease, 3D -reconstruction, computed tomography, pre -operative
planning.
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RADIOLOGY DIAGNOSIS OF ASEPTICOSTEONECROSI®F THEFEMORALHEAD

Serova N.S, Belysheva ES, Babkova A.A., Aldbekova Zh.Je,
Chibarov A.A ., Prostomolotov A.V.

urpose. To present a clinical case which illustrates a comprehensive radiological .M. Sechenov First
examination in a patient with aseptic osteonecrosis o f the femoral head | -II degree. Moscow State Medical
Materials and methods . Patient S., 32 years, was examined and a  ddressed with University .
complaints of constant bearable pain in the right groin, radiating to the right knee, a slight Moscow , Russia.
change in gait (lameness), episodes of nocturnal pain. A complex of radiological met hods of
diagnostics was performed including multislice computed tomography (MSCT) and magnetic

resonance imaging (MRI).

Results. After a comprehensive clinical and radiological examination the accurate
diagnosis was established and the patient was referred to the hospital for further planning
of trea tment.

Conclusions . Implementation of complex high  -tech and highly informative methods
of radi ological diagnosis (CT, MRI) allow in a timely manner to identifing the location, size
and n ature of the pathological changes at the earliest stages in case of aseptic osteonecrosi S
of the femoral head.

Keywords: aseptic osteonecrosis, femur, multislice computed tomography, MSCT,
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magnetic resonance imaging, MRI.
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