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Fig. 1. MSCT.

R - A slice through the middle of the bone rod showing the bone rod and the aperture of the cochlea (bone channel
for the cochlear nerve) is indicated by arrows.

Y - The slice passing through a niche of a rou nd window showing basal (B), middle (C) and apical (A) curls of a snail
is indicated by arrows.

3 - Axial plane, T2 -weighted image: the cochlear nerve, the ladder of the vestibule, the ladder of the cochlea, vest i-
bule (P) (indicated by arrows).
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Fig. 2. MSCT.

Complete aplasia o f the labyrinth: the absence of the
cochlea, vestibule, semicircular canals, aqueducts of the
vestibule and cochlea. Normal auditory ossicles (M o]
Malleus, anvil), indicated by arrows.

¢ o 2 (Fig. 2)
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Fig. 3. MSCT.

Rudimentary auditory vesicle; part of the auditory ca p-
sule, internal auditory canal is missing (indicated by
arrow).

¢ o B8 (Fig. 3)
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Fig. 4. MSCT.

R - Aplasia of the cochlea: normal and exceptional development of the vestibule.

Y - Aplasia of the cochlea with dilatation of the vestibule: the vestibule and semicircular canals are normal but there
is dilati on of the vestibular. The labyrinth segment of the facial nerve is located forward. Internal auditory canal (i n-
dicated by arrows).
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Fig. 5. MSCT.
Common cavity - a single, oval or round in shape

space, representing both the cochlea and the vestibule,
which includes the internal au ditory canal, indicated
by arrows.
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Fig. 6. MSCT.

R - GUJl: cochlea & a small formation of round or oval, towering over the IAC, indicated by an arrow. The slice pas s-
ing through a niche  of a round window showing basal (B), middle (C) and apical (A) curls of a snail is indicated by

arrows , Y - GUOAIl (cystic hypoplasia of the cochlea): the cochlea is smaller in size with defects in the modiolus and

inter -stellar septum, but with a normal ex ternal contour , 3-- GU-III (cochlea with less than 2 curls). The cochlea has

less curls (less than 2 curls) and a shortened modiolus , d - MSCT. GU -1V (cochlea with hypoplasia of the middle and
apical curls), indicated by an arrow.
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Fig. 7. MSCT.

R - Incomplete separation of the | type; Cochlea without bone rod and interscalene partitions with an extended

threshold of vestibule , Y - Incomplete separation of type Il. Cystic apical part (a) of the cochlea (S) (indicated by a r-
rows), 3 - Incomplete se paration of type Il. Advanced aqueduct of the vestibule, the cochlea, indicated by arrows. ,d-
Incompleteseparation of the cochlea type Ill. Cochlea (Y) has interscalar septum, but bone rod is completely absent

(indicated by arrows).
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Fig. 8. MSCT.

MSCT. Increased aqueduct of vestibule with normal
vestibule (indicated by arrows).
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Fig. 9. MSCT.
R - Hypoplasia of the bone canal of the cochlea nerve (arrow).

Y - Aplasia of the bony canal of the cochlear nerve.
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18~ FDG PET/CT IN THE BIGNOSTICS OF ENDOMERIAL CANCER
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urpose. This article is dedicated to analysis of use PET -CT with 18F -FDG for the 1- LM.Sechenov First
last 10 years. Moscow State Medical
Determining the presence of metastasis in regional lymph nodes and distant sites University (Sechenov
in endometrial cancer is an important diagnostic step aimed at the cho ice of treatment ta c- University) .
tics and improvement of surgical treatment results. If the process is beyond the uterus i t- Moscow, Russia.
self, it significantly worsens the prognosis of survival. In addition, in these cases, it is nece s- 2- Thefederal network of
sary to change the treatment and surgical tactic s. Determination of stage 1 and 2 of the Nuclear Medicine centers
process gives an optimistic prognosis for the survival of patients. Currently, ultrasound, OPEMTechnol ogy¢
magnetic resonance imaging and, to a much lesser extent, computed tomography are used Yekaterinburg, Russia.
to assess the prevalence of the proce ss. The diagnostic value of these methods according to 3- Russian State
some authors does not exceed 66 -73%. In this regard, it is justified to work on finding more Cardiology Research
reliable methods that will more accurately determine the presence of metastatic disease in, Center,
both regional | ymph nodes and distant organs. One of such promising methods is the use of Moscow, Russia.
positron emission tomography combined with computed tomography (PET/CT), using as r a-
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diotracer 18 - fluorodeoxyglucose. This article is a review of the scientific literature on this
problem over the past 10 years and is devoted to the evaluation of the diagnostic accuracy of
PET/CT with 18F-FDG.
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sion tomography/computed tomography, lymph node, magnetic resonance imaging (MRI),
metabolic tumor volume, computed tomography (CT), recurrent cancer.
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Fig. 1. Full body 18F -FDG PET/CT.

60 -year-old patient with endometrial cancer.

a 0 CT, axial view. On the CT image there is one right common iliac lymph nod e assumed as metastatic.

b & FUSION. there is one right common iliac lymph node assumed as metastatic, with low rate of FDG. However,
histopathological evaluation of this node showed inflammatory changes [4].
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Fig. 2. Fullbody 18FFDG PETCT in 87-year -old patient with endometrial cancer . Axial view.
a 0 CT, axial view. CT image s show a non -enlarged right internal iliac lymph node (arrow).

b 0 FUSION. Fusion scans reflect increased FDG  -PET uptake in this lymph node (red cross hair lines), histologically
confirmed as the metastatic disease [41].
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38Yaoeoaa [27]. O 2013 ¥. RfFhdosho¥Ye¥aanveBBRRoYSWmMaxae@Rb Ra
dob 16 o933daoea¥YRoo2s6, co 30aFyrpdoeReRz) dadasfdd e6azse 3V
330evott Yyl ¥3eYoeadi oa3giaov gaaRngdayboesmddos®eszdt, oaRdoyot
BaeR Y @ae3avadaadsd sdcRTIGReERNREBUD]FRB] ¢ >aARboOoNnsen et al . °
20+t 3ayo2aaR39fhg dosdRezWae3zEkIRpsoOpbdaRos > aadRHRA, yea yas
YodR 72,3% 29 92, 9%, Y @gaR-Y38Wmaxddas LBy cc aeddrbb h YRa eFSD 36 F

gado Y eec3aevadaado oceRdaopd¥p. s@DeRadBbsadi oo, ameki 8 R¥
YRoot adRbODRdO 3 R |} 3aYoa- 9¥mhata%et. 85, 4 D% RySHWmak ¢ a3 Yoyoaas
Yage3>eYaooaa (3023, 4) [ 26] . Breeh agro-dk o neuardaR pos RMstdadk ufl adaq - 7, 3
et al. Y 3Ya20959 0933daeaYRooa- 3BhvefoadaacRedaa o0bdos MmMaRya
oY ©oR ¥3)¢eeh 3 oabdeewemas adifpfRdioazeo [ 38].

303dR [ 28]. PRody y¥oa 3abjdi cPOoRpofiaooRd»u®Pd a9 tYdt we 3t
BFE-FDG € ¥/t ¥ odRbBbRdo3i | oRc3Oz02Y Y& ¥RIJR cadR 9sRedo ¢ &
336 ¥3)¢eea: Yl Y3eYogadi aaszediagyadndco FaReaxs®iod o o, Y 2-Ro o
Bayoa3ai, eadanoeadi aRt e- oeceasdicbReIawedito Ry e,3 £t ¥ o @oaead3aevad
yoa3eoyaszdRt GOd9da36H 3036 R¥9o 83 dar3smR % O9Y6 %d 3 oY o . A®maaYa

9 3 %, 6 0 %, 97 % 3 a6 YIoRedawaeaY, a Yo ssexyga e abRddI y Rae 3t Y g8as9, Y 8 ¢
United States National Oncology PET ( USNOP) a83¢c06o90doyasa, R €32 o23cadibbhba¥YR
2008 yaeR fhde cadRDbRoapdz>-yehpbhoBd86Ra¥}i Marzxdarva¥YRoot bR
sdaea¥YRa06 Y @a&88aYad29 WIo aedoagddeay3oayancsod3oagy Ras i €a3686803MR<E aY
dadayoyas3dog €3a6033aY W-338%Wo3zH) pRBYWGO®0 Y. Zogeopnaya 99
bydi 6ReRs €ZjT f+HdR ca30xn3263moRlBRJe3gJRaxdpd YRaas3t toadaoacs
yasot [29, 30, 31]. 3aRYea3h [ 39] . SagaeT oeKatajimd) K.,
O3)yoe 6asas 3+teR bR>fr @MY CioB/stdoeY ¢ oadi Yoosas Ym- ad
YReaoe +tYdtagszt a26aadR € @959 ealdtaoxzreadRdeoaydjad 3 aG6o2eI YR, Y1 Y
doyas3eYaosaoafhg obosas3asade, 8Fe o d3y eydRanmd)ogy 9ee8308 i sagaeR &k o YR
FDG Zj ¥/ & ¥, dRd ¢€3ayo9oa3680Yyd03d(diB3y Reyxsexsyede e Yaesos [40, 41
€32 3Rda eadR sRedo. t ey o3 HBmd o a FRRaRRoD 3eReao- df
9838609, ydRYaho0o dRea3R950 303YR E£Bd [eRD]o.as9Ca> ayoa ©vRoaafho
€3260a033+Ydtie3t yo3zeodoyly-03o8ec B@EJd 09yeg ag3 G i 50685®WR O e &% ém
do, >eREd)t, (ydjfoaR o08YRDboO3B2>8PaB3BYQo0ao. O aeO9as 2D
aRdoyoa 29YRbOD Yaedo 9JR-6 db5 % d3odo) dyaRVORY3,  BF3FDE Zif By £ ¥ R- } e
dt3sahg €3a3683Ra3zxgY. PR eRoodiszicoovfbBo@iyomBaGORIY, 8940 o&¢3
aeg 3t , yea easzegaYas3aRt 26 00¥R) yroogd iowmwere RB3re3F3>daeaYRaot .
eRooflg dRdeas3aY YabosanoRy-dovyi ¥ERDd I @Ox3IRG.
299295 eda3dRYRoHusbhy JA. et al. ] 8Ya O oR3eatyaa Yszast 268 3) G638
peRaag, Y G & eRdoa cofNMaRecada hbaoViRRdP he e aevgoe Y oc 3cnaeyaddasc
(3eRaeR380b03aYRoeoahe } 3aYooar hoRRYReRe Fgg®EZIRcIa>002e RORY:
SUVmean, MTV ( saeRf adoyas3dos aafrflascs@diRgosRaeado. TRdoa 83Re26DO
do)TLG (ea+fyoes ydodoedob oecjgodoyprrdhoRygvRadd saadRd sV, tof-, (00
das33ados3y)1a 3> 36O0caat I ez@gderdad®ygsadvdooa0IrIe 3te 33-yas
e godo, ooywd)] Ea3 RDOBOH 9 0 & 9yomx0et. paszxrsaeg3t aR 6o, yk-a« e
9Rdoyo2a9 9a68R3BReIYy03(doyR- caxBRVMIDG CgFhbYTY Y ¢ao330bhi afeaR
Boya3dog J} bdea¥Y [ 3Kitdima BKaSbosaodd00, y as 3ReoGoa00afhg 95086 d
Vmax e Re3t 5951 1 deas33ados3) aes 3 eygydrRebeRreoagdoodst ase 3 @ 2 3eacodoys
yase YHhpoYRo9a3680 eRGOOS9GaY.o30PR 0:90Px1MBOA  ©6d2t Yht Ydas R+ aac
2 57 r odiu a fitgjima K. 3aof YyRme &cgRDaY, eadR1I @ ayea @o8aRofadaa
Yy 993B80YUadRygn 95360 e oo dMM/R®B a deassh Y oo d + 4 edRoao3aYRa afr haos
SUVmax ¥ eatYdaoaodo 3a0Go0eIYaY Woladr Rleg3l,i 38 ¥R. Oabosansasagi ¥
OsRdayoyaaa 2733daeaYRao08aysaymaYhdtoydao ot 30600 YR 3
Walentowicz -Sadl ecka et al ., 8o BYDY add 8IRe B9 ydfi e yYasahs BF3 a0 9.
Ga3oya fhde eoc3avadase, SkeoaFDES¥E] ThaHy cazsia®e ©3) ¥y292 95-06ak
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f02€3020 fhd eae8Ya3speaas 9a068R3B8RH 3RdqR 8adR sRedo (3af3aY

Fig. 3. Full body 18F -FDG PET/CTin 54-year -old patient with histologically proven endometrial cancer.
Axial view.

R 6 FUSION, b 0 PET. On FUSION and PET scans there is a small lesion with high radiotracer accumulation in
liver (arrow). After the biopsy histopathology diagnosis - endometr ial cancer metastasis (our images).

~

¢o34 Rgd R) go34 Figéd Y)

¢o034. €y ¥/ 8T Y3ay o-FeDoGdR R 3b8RFdi a Rt edaszde3zai
8adi aRt O. 3 yozeadayoyaszdo YaszodocoszaYRoeoahs 3Rdes sadR

ROFUSION, fr 0CZi ¥ . Oob) Rdoboj)ylommiha); ¥RE RRa36Rdi afha dosdRseoyR S|
coas 20060 (3es3addR) . Zo ©Roofsas yo3eadayoyaszdeyos o2033daeayY
9Redo (3af3eYaosoaa aRrdievaaoa).

Fig. 4. Full body 18F -FDG PET/CT in 53year -old patient with histologica Ily proven endometrial cancer.
Axial view.

R 6 FUSION, b 6 PET. On FUSION and PET scans there are several enlarged paraaortic lymph nodes with high
FDG uptake (arrow). After the biopsy histopathology diagnosis 8 endometrial cancer metastasis (our images).
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IMAGING MODALITIES IN OVARIAN CAN CER: ROLE IN PATIENWIANAGEMENT

Solopova A.E. 1, Dadak C. 2, Makatsaria A.D. 3,
Kolesnikova O.G .3, Sukhih G.T1
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urpose. To analyze the data available in the modern scientific medical liter

contemporary aspects of the diagnosis, staging and diffe rential treatment ta

patients with epithe -lial ovarian cancer.

Materials and methods. Research method used in this article is the systematic
analysis of the medical literature, including Pubmed and ClinicalTrials.gov.

Results. This article attemp ts to summarize the worldwide experience of modern
medicine in management of epithelial ovarian cancer. The current version of the ovarian
cancer classification is described. The possibilities of imaging techniques and their place in
the staging are determ ined. The accurate criteria for tumor resectability assessment and the
main treatment tactics are given in details. The possibilities of imaging methods in trea
ment control and monitoring treatment response are provided. The leading imaging modal i-
ties for recu rrent disease evaluation are delineated.

Conclusion. Ovarian cancer is a serious diagnostic challenge in terms of differential
diagno -sis, staging and selection of optimal treatment strategy. Proper use of visualization
modal ities allows better manage ment of primary and recurrent ovarian cancer. Moreover, it
is ne cessary to conduct further investigations aimed at developing well -defined diagnostic
protocols in monitoring during treatment in order to obtain response evaluation with min i-
mal time delay.

Keywords : ovarian cancer, imaging modalities, staging, MRI, optimal cytoreduction,
resectability assessment, treatment control.
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ntroduction. better but for ovarian cancer it is only a slight i m-

According to national statistics, 14030 cases
of ovarian cancer were regi stered in 2017 in
the Russian Federation [1]. It represents
2.38% malignant ne oplasms inc idence in

women. Ovarian cancer is the third most co mmon
malignancy of the female genital tract, occu rring
less frequently than cancers of the endom etrium

and cervix [1]. The average age of the cases in
2016 was 59 years (in 2006 i 58.3 years). During
the past decade ovarian cancer incidence rate
tends to increase and in 2016 incidence reached
17.81 cases per 100,000 women per year [2]. O b-
viously, the reason lies in the fe  atures of the sex
and age pyramid of the Russian population: a
high proport ion of women over 50 years, when the
incidence is maximal, as well as a low fertility
rate. There is a spur increase in ovar ian cancer
incidence after the age of 40, taking max imum at
65-69 years (39,07 cases per 100,000 women per
year) and then slowly d ecreases [2].

Ovarian cancer represents the seventh
most common cause of cancer mortality in women
in Russia [2]. Number of deaths from it in Russia
in 2016 was 7 645, it makes 5,17% in common
cancer mortality rate [2]. The mortality was 9.71
per 100,000 women per year. In the age group of
50-54 years ovarian cancer represents the second
cause of cancer death (9.15%) after breast cancer.
In the age category 55 -59 years there has been a
similar situation (7.96% of cancer death). There
are different reasons  of ovarian cancer -associated
mortality. The main reason is its late detection,
when the disease spreads throughout the pelvis
and beyond it. Approximately 2/3 of patients are
diagnosed at an advanced tumor stage with di S-
tant metastases (39% for stage Ill a nd 19.5% for
stage IV) and only 39.4% of women have stage | -1l
[1]. According to statistics, cancer survival has got
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provement. Mortality of patients during the first

year after the initial diagnosis in 2017 is 20.9 %.
Positive dynamics in 10 recent years can be noted

in Russia. Thus, in 2007 27.4% of ovarian cancer
patients died in the first year. The 5 -year survival
rate is more than 60% [1]. It is better with the ea r-
ly-stage diagnosis and constitutes 8  0%. Convers e-
ly, the 5 -year survival rate for women diagnosed
with advanced stages disease is about 30% [1]. In

this case, even with the help of additional chem o-
therapy and extensive surgery the possibility of
tumor recurrence has high probability.

Lifeti me risk for developing ovarian cancer
is 1,22% [2]. The main factor associated with the
highest increase in cancer risk is genetic predi S-
position which is present of BDCA1 or BRCA2
mutations [15]. Cancer in first -degree relative hi s-
tory, previous cancer di agnosis, nulliparity, pos t-
menopausal status, lack of breastfeeding, lack of
hormonal contraception use and endometriosis
are commonly known as risk factors in ovarian
cancer [15] [16]. Comparable data were published
in USA. On the contrary, ovarian cancer incidence
rate tends to decrease in the past years there [3].

The remaining indicators are comparable with
domestic data [4] [5]. It is estimated that there will
be 22,240 new ovarian cancer cases and 14,070
cancer deaths in 2018 in the USA [4].

At the moment it is known that the term
covarian cancere incl udéebs
types. This heterogeneous group differs in etiol o-
gy, pathogenesis, prognosis and molecular patho -
ogy [5] [6] [7]; moreover, some of subtypes derives
outside of the ovary [8] [9 ]. This review focuses on
epithelial ovarian cancer as it is 90% of all ovarian
cancers (5% accounts for germ cell and 5% for sex
cord and stromal) [10]. According to the new WHO
Classification of Ovarian Cancer there are seven
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primary subtypes: serous, mu  cinous, seromuci n-
ous, endometrioid, clear -cell, Brenner tumors and
undifferentiated carcinoma [11]. Approximatly 35 -
40% of epithelial ovarian cancer accounts for s e-
rous carcinoma. This histologic subtype is usually
diagnosed at late stages and has the larg  est con-
tribution to ovarian cancer mortality [9] [12].

In addition to the WHO histological class i-
fication, a dualistic model of pathogenesis based
on the latest advances in pathology and molecular
biology has now been established. According to
this theory , epithelial ovarian tumors are divided
into carcinomas of type | and 1.

Type | tumors include endometrioid, clear
cell, seromucinous, low -grade serous, mucinous
carcinomas and malignant Brenner tumors. This
type is characterized by low malignant potent ial,
long -term asymptomatic and is often diagnosed in
the early stage of the tumor process [13]. As for
molecular genetic feature presence of mutations in
KRAS, BRAF, ERBB2, MAP, ERK, LTEN, PIK3CA,
ARID1A is typical for this group of tumors. More o-
ver, type | has genetic stability. Carcinomas from
this group develop from benign extra  -ovarian foci
that implant on the ovary and may undergo m a-
lignant transformation [14].

High -grade serous carcinomas, high -grade
endometrioid, carcinosarcomas and undifferent i-
ated carcinomas represent type Il tumors [14]. The
main molecular markers of this group are TP53
gene mutation and BRCAL1/2 dysfunction [13]
Tumors of this type develop mainly from intraep i-
thelial carcinoma of the fallopian tube and subs e-
quently spread to the  ovary and other extraovar i-
an tissues [14].

Epithelial ovarian cancer has three degrees
of malignancy: benign, malignant and borderline if
tumor has all the features of malignant neoplasms
except stromal invasion [15].

Staging .

According to the FIGO or T NM classific a-
tions ovarian cancer is staged surgically. Cancer
staging is pivotal as it allows to predict patient
outcome and to plan the most appropriate ma n-
agement of the disease. The First International
Federation of Gynecology and Obstetrics (FIGO)
ovarian cancer staging system was developed in
1973 and then was twice revised in 1988 and
2014 [17] [18]. The main purpose of 2014 review
was to reflect cumulative data in understanding of
the origin, biology, immunohistochemistry, gene t-
ics, histopathologica | features, pathogenesis,
prognosis and response to the chemotherapy of
EOC [7] [17] [19] [20]. The main changes are given
in detail in the description of the stages.

Findings obtained during the operation are
the main criteria for FIGO classification [15 ]. Sur-
gery consists of several main steps such as total
abdominal hysterectomy, bilateral salpingo -
oophorectomy, removal of pelvic and para  -aortic
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lymph nodes and omentum with laparotomic a c-
cess and multiple peritoneal biopsies throughout

the pelvis and up per abdomen. Received material
needed to be identify for histological grade and
cytological type.

The principal difference between old and
new variants of FIGO Classification is that in new
version fallopian tube and primary peritoneal ca n-
cer are classifi ed in association with ovarian ca  n-
cer due to common origin. To date this cancers
are no longer distinguished as separate diversities
and in that way have the same staging [21].

Revised FIGO Classification

Stage |

At this stage ovarian cancer is diagnosed o n-
ly in 15% of cases [3] [4]. Most patients at the time
of the diagnosis are in advanced stages. However,
the percentage of five -year survival rates at stage |
is from 87 % to 93% [4].

Stage | ovarian cancer is limited to 1 (stage
IA) or to 2 (stage IB) ov aries. In 2014 classification
version time and conditions under which capsule
rupture undergone are valuable. If there is an i n-
traoperative spill it is IC1 stage and IC2 for cases
with rupture unrelated to surgery. It is necessary
to undertake the cytologi cal examination of per i-
toneal washes or ascites in situations with tumor

rupture [17].
It is important to note that patients su S-
pected for stage | ovarian cancer incur intraoper a-

tive validation for borderline ovarian tumour. This
converse from malignant  neoplasm often occurs in
young patients and lets to perform organ -
preserving surgery.

Stage
Diagnosis at this stage seems challenging.
Conditions with stage Il characteristics can be d e-

termined from 16% to 20% of tumors [4].

This stage can be defined as an involv e-
ment of the pelvic organs located intraperitoneal
in close proximity to the ovaries and fallopian
tubes but with no tumor spread beyond the pelvis.
The main features that need to be relied upon in
diagnosing stage Il are the implication of eit her

one or both ovaries or fallopian tubes with exte n-
sions and/or implants on the surface of the ute r-
us and tubes or a combination of these characte r-
istic, or the tumor spreading to other intraperit o-

neal organs within the pelvis. It should be noted
that th e tumor at this stage is amenable to adj u-
vant chemotherapy. Stage 1C was considered u n-
necessary and was removed from the updated ve r-
sion [17].

Stage Il

Stage Il includes conditions with one or two
ovaries or fallopian tubes involvement, or primary
perito neal cancer, with cytologically or histolog i-
cally confirmed spread to the peritoneum outside
the pelvis and metastases to the retroper itoneal
lymph nodes or both of these conditions [17]. The
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Table { 1 . 2014 FIGO and TNM staging for ovarian, fallopian tube and peritoneal cancer
FIGO stage | Subcategory | Definition TNM stage
I Tumorconfinedto ovariesor fallopiantubes
A Tumoroneovary (capsulentact) or fallopiantube T1aNO-MO
B Tumorbothovaries(capsulesntact) or fallopiantubes T1b-NO-MO
C Tumoroneor bothovariesor fallopiantubes with anyof the
following:
C1: Surgicalspill T1cINO-MO
T1c2-NO-MO
C2: Capsuleupturedbeforesurgeryor tumoron ovarianor fal-
lopiantubesurface
T1c3NO-MO

C3: Malignantcellsin the ascitesor peritonealashings

Tumorinvolvesoneor bothovariesor fallopiantubeswith pelvic extensionbelowthe pelvic brim) or pri-

maryperitoneakancer

A

B

Extensionand/orimplantson uterusand/orfallopiantubesand/
or ovaries

‘ Extensionto otherpelvicintraperitoneatissues

T2a&NO0O-MO
T2b-NO-MO

Tumorinvolvesoneor bothovariesor fallopiantubesor primary peritonealkcancewith cytologicallyor his-
tologically confirmedspreado the peritoneunoutsidethe pelvisand/ormetastasiso theretroperitoneal

A

lymphnodes

Al: Positiveretroperitonealymph nodesonly (cytologically or
histologicallyproven):

Al(i) Metastasi€)10 mm
Al(ii) Metastasis> 10 mm

A2: Microscopicextrapelvic(abovethe pelvic brim) peritoneal
involvementwith or without positiveretroperitonealymph
nodes

T3a2N0/N1-MO0

Macroscopigeritoneaimetastasideyondthe pelvisO2 cmin
greatestimensionwith or without metastasi$o theretroperib-
neallymphnodes

T3b-NO/N1-MO

Macroscopigeritoneaimetastasigeyondthe pelvis> 2 cmin
greatestlimensionwith or without metastasiso theretro- peri-
toneallymph nodeg(includesextensiornf tumorto capsuleof
liver andspleenwithout parenchymainvolvementof eitheror-

gan)

T3c-NO/N1-MO

Distantmetastasigexcludingperitonealmetastasis

Pleuraleffusionwith positive cytology

Any T,anyN,M1

Parenchymainetastaseandmetastaset extraabdominalor-
gans(includinginguinallymph nodesandlymph nodesoutside
of theabdominalavity)

Any T,anyN,M1
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most cases of ovarian cancers is detected at this
stage (84% of stage lll is IIIC) and for histolo gical
grade is high -grade serous carcinoma [22]. A c¢-
cording to the results of the studies, it should also

be noted the main factor influencing the di sease-
free survival is the fact that there is met astatic
lymph nodes where the number metastases has

no predictive val ue [23] [24].

The most significant change due to 2014
revision lies in formation a subdivision in stage lll.

A new stage IlIA1 includes all cases of exclusively
retroperitoneal lymph nodes involvement. The
occurrence frequency of such cases is less than

10 % of ovarian carcinomas [6]. Stage IlIA1 u n-
dergoes further ramification depending on the size

of metastatic lesion in lymph node. It is important

to take the measurements of the metastatic mass
within lymph node and not the overall lymph
node size. Mo reover, pathological state of lymph
nodes must be histologically or cytologically ver i-
fied. If the size of the metastasis in the largest d i-
mension is 10 mm or less, then stage IlIAli is a S-
signed. If the metastasis is more than 10 mm in

its largest dimensio n, then thus is stage IIIALii.
Some studies maintain that patients with stage
IIIA1 have the best prognosis compared with p a-
tients with involvement of abdominal peritoneum

[25] [26] [27].

The extension of peritoneal involvementa  f-
fects the patient's progn osis. Microscopic focuses
of disease regard to stage IlIA2. All perceptible to
the eye metastases refer to stage IlIB and stage
IIIC according to its measurments. If the size of
macroscopic metastasis is 2 cm or less it is class i-
fied as stage IlIB, and met astases larger than 2
cm as stage IlIC.

The spread of pathological process on the
capsule of the liver or spleen serves as a criterion
for stage IlIC. However, such disease sites should

be distinguished from isolated parenchymal m e-
tastases, which are alre ady refer to stage 1VB.
Stage IV

Stage IV disease is defined as a stage of di  s-
tant metastases. It includes pleural effusion with
positive cytology or biopsy (Stage IVA), parench y-
mal metastases and metastases to extra -
abdominal sites.

It is of importance to note that inguinal
lymph nodes now relate to distant group of nodes.

Thus, metastases to inguinal lymph nodes, supr a-
clavicular lymph nodes (Sister Mary Joseph

nodes), umbilical metastases and transmural | e-
sions of the intestinal wall involving the mucou S

membrane are considered as stage 1VB [17] [28].
Resectability assessment.
As it was mentioned before from 58.5% [1] to
62% [4] of patients reveal advanced stages with
peritoneal involvement. So it is pivotal to analyze
the extent of peritoneal dissemina  tion. It is gene r-
ally scored according to the Peritoneal Cancer | n-
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dex (PCI), described by Jacquet and Sugarbaker
[29]. PCI consolidates the distribution of periton e-
al implants at 13 abdominal and pelvic regions

with their size. Surgery is a gold standard o f peri-
toneal cancer (PC) evaluation but it is rarely pe r-
formed at the moment giving place to imaging m o-

dalities: CT (used more frequent), MRI and
PET/CT. Precise preoperative assessment of PCl is
important for distinction the patient for those who

will ben efit from primary debulking surgery and

can reach optimal cytoreduction and those who

are unsuitable for operation and are candidates

for neoadjuvant chemotherapy in order to shrink

the tumor mass before secondary debulking [30].
Moreover, a multidisciplin ary approach is i m-
portant. As the above criteria are tentative, fr e-
quently the same PCI can lead to different trea t-
ment tactics in different medical centers. Thus,

the capabilities of a particular surgeon take centre
stage in patient management and choice of trea t-
ment tactic.

Another predictive model was developed by
Suidan et al. (2014) based on the results of pr o-
spective designed, non -randomized two centres
study involving 669 patients. According to it the
suboptimal rate was directly proportional to t he
predictive value score. There are 3 clinical and 6
radiologic criteria significantly associated with
suboptimal debulking [31]:

Aage 060 years

Aca-125 0500 U/ mL

AASA 3-4 (the six -category physical status
classification system)

AlLesions >1cmin the small bowel mesentery

ARoot of the superior mesenteric artery

ADiffuse small bowel adhesions/thickening

Alesser sac

ASuprarenal retroperitoneal lymph nodes
>1cm

ASplenic hilum/ligament >1cm

Having regard to the fact that surgical
staging remains th e gold standard, imaging tec h-
niques can reduce the number of diagnostic lap a-
roscopy and minimize surgical risk and accurately
establish the tumor expansion.

Ultrasound.

Ultrasound is used for primary evaluation of
indeterminate adnexal masses. According to the
ESUR Female Imaging Sub -Committee guidelines
it is the first imaging modality in management of
suspected ovarian cancer after clinical assessment
and CA -125 analysis [32]. The main advantages of
US are absence of radiation exposure, low cost,
wide ava ilability and high sensitivity. In ascites
informational value of US in assessing the local
tumor spread increases. [15] [33]

Technical complexity for staging by US
should be noted. The main limitations are poor
visibility of mesenteric serosal surfaces [ 15], ov a-
ries dislocation in women with a history of child
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Table t 2. Prediction of surgical cytoreduction by CT scan
Author (Ref.) n Sensitivity Specificity PPV NPV
Nelsonetal. (1993)[39] 34 92% 79% 67 % 96 %
Meyer etal. (1995)[40] 28 58 % 100% 100% 76%
Bristow et al. (2000)[41] 41 100% 85% 88% 100%
Dowdy et al. (2004)[42] 87 52% 90% 68 % 82%
Qayyum et al. (2005)[43] 137 76% 99% 94% 96 %
(CT+ MRI)
Axtell etal. (2007)[44] 65 79% 75% - -
Jung etal. (2010)[45] 77 - 80% 77% -
Fujwara Et al. (2011)[46]
Model 1 98 50% 97 % 50% 97 %
Model 2 98 58 % 99% 50% 99 %
Borley et al. (2014 [47] 70 69 % 71% 75% 65 %
Kim etal. (2014)[48] 118 - 100% 100% -
Sonetal. (2016)[49] 327 71% 73% 69 % 92%
birth. Moreover, it is hardly possible to vis ualize diagnosis [15], for detecting the recurrence of the
|l esionds wal l upper t hdamal 7 disease amd foh mohitorangn Featment response

access. Presence of excess fat masses in the a  b-
domen and peritoneal adhesions reduce the po S-
sibilities of transabdominal US. The operator d e-
pendency of US is the disadvantage.

Computed Tomography.

CT is the standard technique in evaluating
the extent of disease in patient with suspected
ovarian cancer and in assessing the feasibility of
surgical optimal resection. Based on European
Society of Urogenital Rad iology, American College
of Radiology, European Society for Medical Onco I-
ogy, The American Society of Clinical Oncology
and the Society of Gynecologic Oncology, National
Comprehensive Cancer Network and British G y-
naecological Cancer Society data, informati on ob-
tained by CT scan allows to stratify the patients
into two main groups: those who will benefit from
primary debulking surgery with following adjuvant
chemotherapy and those who is more suitable for
neoadjuvant chemotherapy with interval cytor e-
ductive surgery [32] [34] [35] [36] [37] [38]. The
results of the main studies: sensitivity, specificity,
positive predictive value and negative predictive
value are given in Table 2.

CT is also useful for image
ovarian mass and omentum for establ

-guided biopsy of
ishing the
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[50]. Due to short examination time CT does not
deliver malaise in patients with ascites. CT is fare
well at involvement assessment of the pelvic u re-
ter and uterine serosa, the presence of neoplastic
lesions at the peritoneum, omentum, mesentery,
liver, spleen, lymph nodes and lung parenchyma
[34].

and sagittal planes [32] (Fig. 1, fig. 2).

detecting small (<5 mm) b

Regarding the technical protocol image a  c-
quisition should be performed during the portal
venous phase (at 70 890 seconds after the injection

of contrast material) with section thickness of 3 05
mm at an interval of 3 34 mm in the axial, coronal

The major CT limitation is its restriction in

owel surface, mesenteric

focuses and peritoneal metastases with the a b-
sence of ascites [34]. Contraindication to contrast
agents, ionising radiation exposure, pregnancy
and operator dependence are other limitations. CT

is not for extensive use in different

iating benign

from malignant lesions due to its lower soft tissue

DOI:10.21569/222741520188-3-30-47

contrast [33].

Magnetic Resonance Imaging.

MR imaging is the gold standard of diffe r-
ential diagnosis in undetermined adnexal masses
[32][37]. For staging this technique do notform
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Fig. 1. MSCT, ovarian cancer. Peritoneal disease of the greater omentum.

(a) A laparoscopic view. (b) A transverse MSCT slice after oral and i.v. contrast administration. The greater omentum
has a masslike appearance (arrows). (c) Disseminated soft tissue deposits in the omentum (arrows). St - stomach. (d)
Peritoneal dissemination the greater om entum may sometimes only appear as a hazy stranding (arrows) [98].
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Fig. 2. WB-DWI MRI, and MSCT, ovarian cancer.

Axi al ( a, -bcans éhgws amenta deposits (arrows) and deposits in the left lateroc olic peritoneum and par a-
colic space (arrowheads). WB -DWI MRI (b1000) shows hyperintense confluent deposits (arrows) at the (c) coronal
(b1000) DWI -sequence, involving multiple major jejunal and ileal arterial branches of the superior mesenteric artery

(arrows) at the (d) coronal contrast  -enhanced T1 -weighted image [99].

¢gox® OGbgT¥, o +¥T, 3Rd toysaoday.
OdsoRdi eaha spabfREiagoda¥Yha evaeaboeh (383addoa) o2 szadoeaha s
adadasadszeadoyayoaaeYae3paBdRoayoaodd) Hezmmed)Rdi @Rg( ©0], -YRdpas
1000 aoa@axEeyYR y2e60a032989809323Yaha 3doYRiyosas3t ayRyod (3e3adda),

R3ea030Rdi afhg YaeYdwao¥gageadhasasoo ()zesazdadds mRRA(iyosgddFddcs
}3daaosoas [99].
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part of routine investigations. It is a second -line
modality in advanced ovarian cancer asses sment.
MRI is an problem -solving technique for the sta g-
ing of ovarian cancer when there are que  stionable
findings on CT scans as well as in the presence of
contraindications to CT procedure such as i o-
dinated co ntrast agents allergy, mild -to-moderate
renal insufficiency and pregnancy [7] [15] [32] [34]
[35] [37] [38].

As for benefit MRI can provide excellent
tissue differentiation (Fig.3). Correlation of appa r-
ent diffusion coefficient and histologic grade of
epithelial ovarian cancer was defined in several
studies [51]. Similarly, Stein et al. (2017) showed
the ability of multiparametric MR imaging not just
to distinguish benign and malignant neoplasms
but also to differentiate subtypes of ovarian ca n-
cer [52].

In assessing the prevalence of peritoneal
carcinomatosis (PC), MRI does not have a signif i-
cant advantage over CT. Certain benefits can be
noted only in a limited number of areas affected
by tumor lesions in PC. This is identification of
right diaphragmatic d isease according to Fehniger
et al. (2016) [53]. Employment of MRI with diff u-
sion -weighted imaging and delayed contrast e n-
hancement in preoperating evaluation was di S-
played in Low et al. study (2014). According to
their data, the peritoneal cancer index (P Cl)in 35
patients (5 with ovarian cancer) received by MRI
with DWI and DCE was more accurate compared

with CT [54].
Data on MRI in assessing the feasibility of
achieving optimal cytoreduction has lack of info r-

mation. The main studies are listed in the table 3.
Recently, Kasper et al. (2017) published a

study where systematic scoring system based on

operative and MRI findings was elaborated. A c-

cording to author, this Kasper system can be used

for predicting non -optimal cytoreduction [59]. Pr  o-

spective an alysis of whole body MRI using DWI in

32 patients showed better results for assessment

of bowel serosal lesions and mesenteric implants

than CT and FDG -PET/CT. Metastatic spread to

thoracic cavity could be rated at the same level as

at PET/CT [60].

Main t echnical specifications are section
thickness for axial acquisitions less than 5 mm,
contrast -enhanced acquisitions no more than 5
minutes after intravenous contrast administration
due to contrast diffusion into ascites and following
hyperintense signal in intraperitoneal fluid, o b-
scuring peritoneal lesions.

There are several restrictions for MRI. First
of all, the basic are claustrophobia, metal comp o-
nents, cochlear implants, cardiac pacemaker i n-
compatible with MRI [33]. Important limitations
are long exa mination time, vena cava inferior sy n-
drome occurred in patients in a horizontal pos i-
tion, technical difficulties in covering a large field
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of view with high resolution and difficulties in r e-
producibility and analyzing the results [30]. After

the thirty -min ute study obtained information i n-
evitably contains artifacts from the common p a-

tientds movement or i
examination [34]. But it is important to note that
applying functional MRI techniques using diff u-
sion -weighted MR imaging, dyn amic contrast e n-
hanced MR imaging we can overcome limitations

of CT staging [28]. Moreover, functional MR ima g-
ing is able to minimize artifacts derived from the

respiration and movements of the patient by r e-
ducing the time of study. The expensiveness of th e
procedure is the main disadvantage.

PET/CT

Despite its additional value in comparison to
conventional imaging, PET/CT is not a routine
method for initial examination of advanced ovar i-
an cancer, is not recommended for routine pr e-
operative staging and is,  similarly to MRI, a pro  b-
lem -solving notability [34] [35] [37] [38] [61].

For initial diagnosis PET/CT shows good

results in differentiation benign disease from m a-
lignant. However, PET/CT does not distinguish
borderline and malignant tumors with high acc u-
racy [62].

The main administration of PET/CT for
staging staging ovarian cancer is lymph nodes a S-
sessment. PET/CT may overcome some major li m-
itations of conventional imaging and reveal sites of
disease which are not visible on conventional
techniques. This is a case of metastatic lymph
nodes smaller than 1 cm. An inflammatory lymph
node larger than 1 cm can often be mistaken for
metastatic [62]. Poor accuracy in detecting met a-
static lymph nodes by CT and MRI should be no t-
ed. PET/CT has greater accuracy in assessing
lymph nodes predominantly in focuses outside the
abdominal cavity [63] [64]. Kitajima et al. (2008)
reported 89% sensitivity and 94% accuracy for
FDG-PET/CT in detecting metastatic lymph nodes
and 37% sensitivity and 87% accuracy for CT [65].

This results confirm other investigators, reporting
better accuracy and sensitivity for PET/CT over

CT and MRI (73% and 96% for PET/CT versus
42% and 95%, respectively, for CT and 54% and
88%, respectively, for MRI) [66] and 75.5% sens i-
tivity and 98.1% ac curacy, respectively [67].
Moreover, Bharwani et al. (2011) demonstrated
better mediastinum and supraclavicular region
PET/CT assessment over conventional techniques
[68]. The same results have other authors evalua t-

ing supradiaphragmatic metastatic extensi on in
their studies [63] [64] [69] [70].
PET/ CT ontribution i

peritoneal spread needs further researches. Based

on present knowledge PET/CT is not superior to
the CT and MRI in evaluating intra -abdominal
disease [64] [71]. Certain advant ages were shown
in Hynninen et al. study (2013) where the PET/CT
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Fig.3R (¢ 2 383 R) Fig.3b (¢ 0.33+) Fig.3c (¢ 20.33Y)

Fig.3d (¢ 2 .33 %) Fig.3e (¢ 20 .33 e)

Fig. 3. MR, in borderline cystadenoma in the left ovary.
(a) Axial T2 -weighted image. (b) Coronal T2 -weighted image in FatSat mode. (c) Sagittal T2 -weighted image. (d) Cor o-

nal DWI, inversion. (e) Contrast accumulation curve: the blue - myometrium; red - solid component of the tumor
(own observation).
¢033 dgX, €302 ecoy3Roaoyoas GI23B8Rrasasa daYeayoa toyosodR.
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Fig. 4. MRI, and WB-DWI/MRI, in ovarian cancer.

(a) Sagittal T2 -weighted image. (b) Axial T2 -weighted image. (c) Axial T1 -weighted image in FatSat mode. (d) Whole
body DWI, inversion. (e) Whole body T2  -weighted image in FatSat mode. (f) Whole body T1 -weighted image.
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Table { 3 . Prediction of surgical cytoreduction by MRI

Author (Ref.) n Sensitivity Specificity PPV NPV

Forstner et al. (1995]55] 50 91% - 91% 97 %

Low etal. (2012]56] 5 75% - - -

Espadaetal. (2013]57] 34| 37.5%- 87.5%| 76.9%- 94.6% 50%- 60%| 74.2%-95.2%

Solopovaet al. (2017)[58] 73 78,3% 78% - -

(Fig. 4)

Up to date several studies were performed

role in the diagnosis of peritoneal carcin omatosis allowing to conclude PET/MRI can overcome the

was assessed: satisfactory results have been r  e-
ceived for tumoral implants in 2 si tes: di aphragm
and bowel mesentery. Lesions larger than 5 mm
along subdiaphragmatic peritoneal surfaces were
detected by PET/CT with sensitivity 74% and a C-
curacy 78%. For CT only sensitivity and accur acy
were 47% and 55%. In the bowel mesentery
PET/CT was also proven to have a better CT only
(sensitivity 56% for PET/CT and 19% for CT, a c-
curacy 66% for PET/CT and 41% for CT) [64].
Keeping in mind all the information obtained by
PET/CT it can be possible to better identify p a-
tients with low probability of per forming optimal
cytoreduction. It is reasonable to direct such
women for secondary debulking surgery after ne o-
adjuvant chemotherapy [35] [62].

PET/CT major limitations are common to
CT alone: contraindication for iodine -based con-
trast agent, in particul ar renal insufficiency, h  y-
perthyreoidism, iodine allergy. It should be noted
the high cost of the study, the presence of the
PET/CT equipment only in specialized centers and
high dependence in the interpretation of the fin d-
ings on the operator. The sensiti  vity is limited to
foci less than 5 mm, which leads to false -negative
results when assessing tumor burden with diffuse
peritoneal spread [65]. Also false -negative results
can be caused by small amount of malignant cells.
In such conditions a glucose uptake is not evident
in PET images [72]. On the other hand, the non -
optimal specificity of the method leads to false -
positive results. These cases require careful eva I-
uation as they can be determined by increased

accumulation and uptake of FDG due to infla m-
mati on.

PET/MRI

This is a new technique that can be useful
in the evaluation of tumors of different localiz a-
tion. Since application possibility PET/MRI is li m-

ited to a few specialized centers, future explor a-
tion in multi -center randomized clinical trials
shoul d be performed to reveal the part of the
PET/MRI in the diagnosis of advanced ovarian
cancer.
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limitations of PET/CT and to primary delineate
tumor better due to its mo  rphologic high soft ti s-
sue contrast [73] (Fig. 5).

Among the other advantages of PET/MRI
should be attributed its lower ionizing radiation
dose compared to PET/CT [74]. The main r e-
strictions of this method are low availability to the
population and high  cost of the procedure.

Treatment control.

The ¢gold standarde
IV ovarian cancer are comprehensive surgical
staging and primary cytoreductive surgery with
following adjuvant chemotherapy [32] [35] [37]
[38]. The main purpose of operation is to leave in
the abdominal cavity no tumor tissue. It is pivotal
because the size of the residual disease is the m a-
jor determinant for
date it is estimated the necessity to achieve co m-
plete cytoreduction with re  sidual disease 0 cm b e-
cause it has the best survival outcomes. There
was established advantage of macroscopic tumor
focids absence over
residual disease of 1 810 mm (optimal cytoredu c-
tion) in progression -free survivals and overa |l su r-
vival [76] [77] [78]. Primary debulking surgery to
residual disease of 1 810 mm is associated with
survival benefit compared to residual disease
more than 10 mm [79].

At the same time there is an ongoing d e-
bate about the best management for advanced
ovarian cancer. Over the last years there is an i n-
creasing number of publications demonstrating
that neoadjuvant chemotherapy (NACT) followed
by interval cytoreductive surgery is no worse that
primary cytoreductive surgery followed by adj u-
vant chemotherap vy in women with advanced stage
ovarian cancer for survival rates [80] [81] [82] [83]

[84] [85]. In the two phase Il largest trials co n-
clude - European Organization for Research and
Treatment of Cancer (EORTC) trial and the CHe m-

otherapy OR Upfront Surgery  (CHORUS) trial - the
median overall survival of patients was equivalent
compared to the median overall survival in tre e-
ment group who undergo primary debulking su r-
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Fig. 5. PET/MRI, in ovarian cancer.

Axial and coronal T2

take. Multiple les
¢035. Zj Tl g7,

R RdaoRdi afg o
yaedosos dase)3Rsa Y |V
30di sy y¥,009 dedooaRt
dad) . PR Zf ¥/ g
o epn0o38Yaososaha oayRyod aR

€32 3Rda

-weighted images (a, b) show a round lesion with smooth, clear contours in segment

liver (dotted arrow), intermediate to high signal focuses in the liver (long arrow), the porta hepatis (short arrow) and
the peritoneum (arrowheads). On PET/MRI images (c, d) malignancy of these lesions are proved by high FDG u p-
ions at maximum intensity projection (MIP) of the whole body (e) [74].
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gery with following adjuvant chemotherapy [84]
[85]. This allowed authors to conclude that neoa d-
juvant chemotherapy is an admissible alte rnative
for patients with stage Il - IV ovarian cancer,
when optimal cytoreduction is not attainable.

Another conformable study is currently
proceeding. TRUST, Trial on Radical Upfront Su r-
gery in advanced ovarian cancer, is open rando m-
ized prospective multi -centre trial of the intern  a-
tional collaboration. Its aim is to estimate what
treatment mode is benef icial and to define the o p-
timal timing of radical surgery in advanced ovar i-
an cancer [86].

To the present day the attitude of clinical
societies is in the following condition. In the
ESMO guidelines released to the public in 2013

have recommended neoadju vant chemotherapy

and interval surgery for women in whom it is i m-
possible to carry out optimal cytoreduction at in i-
tial presentation due to extensive tumour disse m-
ination [35]. The same conclusion Society of G y-
necologic Oncology and American Society of Cli ni-
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cal Oncology has. The SGO and ASCO clinical
practice guidelines characterize neoadjuvant
chemotherapy with interval cytoreductive surgery
as alternative option to primary debulking surgery

in patients with high perioperative risk or low lik e-
lihood of ach ieving cytoreduction to <1 cm [36].
Similarly, BGCS guidelines declare that neoad; u-

vant chemotherapy followed by interval debulking
surgery can be considered for patients with stage
Il - IV disease as non -inferior to primary upfront
cytoreductive surgery i n patients considered to be
not optimally resectable because of significant
disease burden [38]. According to the most recen t-
ly published National Comprehensive Cancer Ne t-
work guidelines 2018, for the patient with poor
surgical prognosis and with bulky sta ge lll and IV
disease and who cannot undergo complete cytor e-
daction to residual disease 0 neoadjuvant chem o-
therapy followed by interval debulking surgery is
preferable over the primary cytoredactive surgery
[37].

Treatment Response Monitoring.
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Assessment o f response to chemotherapy
counts on CA -125 measurement (the gold stan  d-
ard), clinical symptoms and visualization data
[87]. It is reasonable to measure the tumor volume
after 3 cycles of chemotherapy when its reduction
[88], extent of enhancing walls, sept ations and
mural nodular projections occurred [89]. Visual i-
zation data are evaluated according to the RECIST
1.1 criteria. These measurements are based on CT
or MRI as second choice. But it often poses a cha |-
lenge because RECIST 1.1 guidelines do not co  n-
sider ascites or pleural effusion [90], cystic mas s-
es, foci <1 cm as a target, which complicate the
assessment of the omental caking and serosal d e-
posits [91]. Nevertheless, early distinction r e-
sponders from non -responders to therapy can be
reached not only on the tumor size criterion but
also on molecular and microstructural changes by
multiparametric MRI and PET/CT. Cell damage,
provoked by chemotherapy, can be evaluated u S-
ing DCE -MR and DW -MR imaging. Kyriazi and
colleagues (2011) proved ADC to be treatmen tre-

sponse biomarker in patients with advanced ova r-
ian cancer. Apparent diffusion coefficients i n-
creasing after the first and the third cycles of

treatment was associated with the final chem o-

therapy response [92]. Sala et al. (2012) received
similar result s. They indicated correlation between
ADC with the cytotoxic effects of therapy [93]. The
authors concluded DW -MR imaging to be the most
appropriate imaging modality for monitoring r e-
sponse to neoadjuvant chemotherapy in patients

with AOC. Another response  biomarkers in gyn e-
cological malignancies assessed by multiparame t-
ric MRI need further exploration.

Imaging in recurrent disease.

The tumor considered to be recurrent in
those cases when it is detected after a full r e-
sponse to the first course of chemoth erapy. Inte r-
val without the tumor should be more than 6
months.

A high CA -125 serum level is suspected for
presence of disease recurrence [62]. To date, the
researchers have not come to a certain conclusion
in choosing the best method of visualization of the
site and extent of disease relapse [69]: CA -125
measurement with CT, MRI, and PET/CT are u S-
ing for recurrence detection.

In cases with negative CT and MRI results
PET/CT can be helpful. Two meta -analyses co n-
ducted by Gu and colleagues (2009) [94] (3 4 stu d-
ies) and most recent by Suppiah and colleagues
(2017)[95] (13 studies) proved PET/CT to be a

useful supplement to current surveillance tec h-
niques. As for ovarian cancer staging PET/CT
shows the best results in evaluation small perit o-

neal lesions and metastatic lymph nodes. Yuan et

al. (2012) [66] analyzed 118 studies with 882 p a-
tients and compared PET/CT, CT and MR imaging
results in detecting lymph nodes in recurrent
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ovarian cancer. The sensitivity and specificity va -
ues of 73.2% and 96.7% for PET/CT , respectively,
over 42.6% and 95%, respectively, for CT, and
54.7% and 88.3%, respectively, for MRI. This r e-
sults lead Yuan and colleagues to the conclusion

that PET/CT is a more accurate visualization
method for this purpose.

Particular attention should be paid to the
use of functional MR imaging in the diagnosis of
relapse. Michielsen et al. (2016) evaluated the
clinical expediency of using DWI in the diagnosis
and prognosis of tumor resection results in p a-
tients with suspected ovarian cancer recurrence
[96].The accuracy of DWI -MRI in the detection of
relapse was 94%, while the accuracy of CT was
78%. The authors concluded that the use of DWI -
MRI allows to optimize treatment strategy of r e-
lapse and increases the survival of this patient
group.

Another s tudy conducted in Russia co n-
firms the feasibility of using DWI -MRI in the pelvic
relapse diagnosis. When using functional tec h-
niques in combination with standard MRI prot o-
col, Rubtsova et al. (2017) [97] attained accuracy,
sensitivity, specificity of 89%, 88% and 100% r e-
spectively. The obtained outcome allows to include
DWI-MRI in examination plan for patients with
unfavorable prognostic factors after chemotherapy
for primary disease with the presence of bioche m-
ical relapse.

Summary.

Imaging is pivotal int he management of p a-
tients with ovarian cancer. According to ESUR,
ACR, ESMO, ASCO and SGO, NCCN and BGCS
imaging modality of choice for characterization of
adnexal masses suspected for malignancy is US.
The main methodology for assessing the extend of
the tumor is CT, which is additional to surgical
staging. Problem -solving modalities in staging of
advanced ovarian cancer are MRI and PET/CT.
MRI is a gold standard of differential diagnosis.
Imaging allows to plan upcoming surgery making
it mor e 0O tMoreaye,tiradidg. enables to
predict the possibility of performing optimal or
complete cytoreduction reaching residual disease
0 cm or residual disease 1 cm after primary
debulking surgery. Currently, there is a tendency
to remove all macroscopic foci from the abdomen
to achieve residual disease 0 cm. Women with
non -resectable disease do not benefit from prim a-
ry surgery and should be offered to undergo ne o-
ajuvant chemotherapy followed by interval
debul king surgery. Multi -parametric MR imaging
provides molec ular and metabolic information
which can early distinguish responders from non -
responders to chemotherapy by increasing ADC
after the treatment. Relapse diagnosis is based on
increased serum CA 125 level with radiological
evaluation. In conditions with no biochemical r e-
currence imaging plays the key role in diagnosis.
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DWI-MRI has high accuracy, sensitivity, specificity
for relapse ovarian cancer detection.
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Fig. 1 R. Cranium MSCT. 3D -reconstruction.

Patient V., 43 years old. Mu Itiple fractures of the bones
of the arch, the base of the skull and the facial skeleton.
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Fig. 1 Y. MSCT. Axial view.

The same patient. Subdural hematomas on both sides (arrows). The disp lacement of the median structures to the
left, pneumocephaly, subarachnoid hemorrhage.

ceabYasayoaodR, > 9g0evoa3reReoyof)abyYzax\RORERI.dt HEXUS adi €€CR 9
37-72%. O6odaoaa eoaye, f+hHdo eodRPRPFwmgoepetH evoacodoosadi aol- &6

3a0ae8yaaay3R99Nf eRGcGo0a0aBaY 20 BIdbaesRYzeo opRVDY oY B] .
B30f )} I8 tcaYeo3ooyazrzdaovatvrlaot ¢ Taa tYdt ag 3t 208 aea9 Y
[25]. 23868389 B3RYsReoyas3dao e&®-Y 30l

Ackland o Cameron @aa 3y dR3z>afayd2o3dR, Yadaes3>eYoa wevdoeadi a
Y f Y e R sWongwaisayawan 2 3a>RY¥g a3 Rmr,daeayYRaot 9 foadaa o90bdeya
J]eYasneRt, yea NEXUS o0 CCR oeoocdkaaReadyIFhoedbeadasss eaYs3.
eoRy9a3802d9, R ceas3adesh Y 3 6r30jcheeyo3 @@e a3d3aRYoa aa o1 g fot t )
ceabYaoaayoaodR oadi bt ddadddi[y8odeyis Rie@dbai13 o di Y Yoby RdobRGOD
t ¥obar 3Rpnasaoa tY¥Ydt ag 3t e3 axcwydBRP eaadicafparaoaayaodR €30

f dRy ae B3¢ Yd)zrados Boyda3B89, 833RIVe3RBPYNV 3>dayad coY3anpeamOdt,
3co3or oo3€ed) YosgdIbar 3Rnasaot gao¥W) yrvya, dfod Yob) Rdobosjas o
dasaaR3a8fg b 3Ryo2@eRdi ohgedR®adadaFydg yR* 3e000dmkllp.aby o
dyyvyas Yoby RdobRGcoas Yagcooy3) e hogvsaedRosc ddasdo +Yd

|www.rejrru | REJR 2018 8(3):4859  DOI:10.21569/2222741520188-3-48-59 HlstcOds YO



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

30YO09&®@3 @D easzda coY3anpeoaados dpadYardloyas o a, desgas3zac ¢3
2617 . foocgyaosaoy IRRODK oo et ®R 9 | 23Qgae| [ 32, 33]. Ofpdo ¢
3a3B83Ro0a09ha ov9acsaef voRyo 3839680 qood t6 sescRudoRjdd BT 0o oY Bdd me a
hg 83RYs. TRdJoa 9acaeh, dRYeapg§EooaalRbasvywoRtaY F3IYaose

ayoay3Rdot o d¢T 90000 3R3xzmsmmwBRmanet) eRdi sascrvyaes &RJeo
aY3apeaaotg ¥3)eooe ddeedx,aodbb) o@atyeRdqRIR, es3aes3zeaRYda
adi by 183t saadaeashg DbDRaea3rj-eoxbpad g R330060 RGO AEGE63RYVHBR Baydy -
daea¥YRoao0 [ 771 . ¢ao0og6Yyao x&yRdwtRt tWdt a&éty. 2 €0303%98>
d9RYyRdi aho 1 8Rega9s vOoORyoaszadodbdpyevhas dRea3 RogogBEIa-dR3
38RYoGH YRpaj)1I 2729da39RcWI-, Yazdrawaadaad padabasado, € aya-a9

3eRfodi afhg eRcoaoaBaY. PR 3boeyaagiRegasRaAIRP R ya9sRea9 R,

9apoa afro9R3)]DIGH BRdoa eRe aedrResyadsng, 2 sRRBbp@y > a3y RaR a2 3
a3 Rds, €900Yo adeaadREs dayado go e od@maydsaYaaaszahg a3 oY,

2900 330aeva3B80901t. KeoaRdoy€tcaolNFhaeabeaosrtoadudgtescos3aYRaf €30

96 B68(dRoDO 30 y¥ofra daydog ©whRJop38B8b3) ORIBRY YJdRIR dg¥v-dd1
€

)

™

€ 1
a3Yha yR3h ea3da @83RYohd-gadlayymy esepadm I¥hzweoasaot a3y RoaY,

089t dtt T ¥3)3e2, yeoa Y boRyxywald w33L3 B8BRIxEM8020 30y 3033R
a2e30aeadtae @etpnaszai Ba3RJRAi ®Na@r jerzyfogp s@O®BREY Yaay & Yee-a ¥y R
3Raoaas ceaB23ka s eRGoOa8B8aY3 fpra eotepnoadesrcoG 092 YRGH eRdqna 3

B3RYs a6 ¥y3)edos doeasdgdi by R3¢z

Loeag3RgaRdi afa 83J)Jfdo 2do g evaR®GiYafPe i a RYe a3 f 3y 0
e3a0a9aRDO, ed+t frhzrexadRYodd+¥emdRD fr daa e30eveayesoagadi ahee- o9a
}] 386RaaY(do dasa3fg 90af gor IrR®e 0 te 3caRNmmd®OABY 3> RfeasI™-Rdi
3096yaaay3RdJoo. diitalfo ayYehet,Ydtdateaas >t bt T, dasg a3 Rt 3ayasRac
fraodaa Bayo9a OgcodbovoradadaadarYRH>@d>d) I 3ca6o0doyoazrBi 2 Y] Y3
daga3aa sapnpae a36Rei 33t 3a@bhRdapdadahphsredReszaYarvaoaot 23kzrdae

yaoay3Rosoa {289 a B &y o, s0fYadb®Reot,ad] yoai 2729da39R®RI1I i

ead] yasaRt €30 3096y aoay3RIRPRa3 a0 2 YankedRa ecaY3awmaoaot

ea3B8ReayaR edt eoORyoa360(d33afdayYsB8bra3adbd . PRY 3> 4 p RER>f d

3a3]eaY O H990oy¥0Qg ©3)]¥og 63 R39I63taswe3RYc &3y Fova, 2 eadRDbAhY

26092902 YRgi-0b&f 38 ®p a[299 30p de3osReOYoa38t 95a6aeR Y YR4 Yd
Z3 9 B] € a6 B3RYsa y3) eeadoy fd.aaedo

aRofadaa yR3gfo ceaY3apeaadasZRaovaata g &1 28 daag, 8 3 RY

ceasadash 3afr a3 Yhidedtesfuth 0 %Y3>daes3seYoa eceRypaobs8RBR.5 O 3
ea383ReRR¥O0gs eRco2aoa8aY 3 e3003RmohessRBnIr0 0y DHRAIRe ¥ adEBDINE
30fUBx2>Fr 0000 opRIPOEPG R c oYz awwgeaxadbasea sy F3IYaaos codoasz
eR30dagoosReabafg a3yRoaY f 3Iovhdoogy omaodaEHz®Ee»®a¥oa dqadoyaszadaVR
5-103 Rb ¥YHhra, yaRe 3 a sseayyY , }] BxdBa3)gr 31 vYoeoe ecadoa3gso. syoeh
290 @&683) 6836jiYgqa eeRooaha eceadRbhHYRBRr odea] I yasearvodsaRsody , ¥
t 7TeRdqnaaargardosa €3aYa3680 ®ORL TeFowvaomd®sa ¢Y3a esadaea-3 Y.
B3RYof >3y RoaY F3I Yaase RIEPIP) c2FDRAU3IDRYyGYy &3¢ aRaB3 R
ceaeabs3asa202 oR ea3adesh oopad8Rg 30afas, eRDaQa

€30 683} 83B8Y020D0 e3o9baRdaY ceh¥padreiboodtt T Y ©ORYy 938 (
y3jeooas ddocpoosyasof¥lpRIJODItoaya d3aYoobdot oot cea evRooaho
aG0ado G3RYsReoymxa3@BdEI I Radafga¥YRoa0e 3a38RYdJdtage a6R-95%
adaej ae o3¢ abdi P YRBAdrOB802689 BgpB&HOIC ayea O0®88y3odR €30 l
ea3nRyaysa doog3R3cgoaydtiflc 3 eoR®ReP A 6adide J Bayad28i3-3a68a0
2f 03c0yYd2YRaoe vaeRdioa}J1 YobjRHadBRcODa>R®3 6N 3aevadosi 1e-30DGc¢
€30boaRdqo 0ReBBARIPoOg caY¥YBRI-DeYPmYaE 2986093 FYoaya (d3r3%Fcaypaal:

dog, dRd o&g3defoocaraore®@RoaayYsab¥Rpaosaoa 7T o8a e€3ae3s8RYdta
2983R9) 3Rdi aRt gyosRegasR RYRGcwdasasae) aag 3t sVl , €302 (d@o&G6 a3
daoe3R®BeeRdaY3Rdi 8} 1 ecadoa3zxgi 23 dBR3g 0IXYRRS &t ceaYs3aneaaat 9
[29]. 996 ¢eada3a0. AeaRdea sy Y-oo9a

ZoY3apnpeasot 3y RoaY fr31Ba8&poceaeddaassei evdt Yob) Rda-bRe:

tYdt+t 163t 3doe3eYoas @68}y ehg arbrossoagsdRoyd(pgasaa yas 400
63RYs e£30 O71C, eReaoaot g,o-aywywxsRBxsooydd ®hg @awasayad ae3deada
paYfhg 3RoosotgyaBRgW¥3IreRIcerd3xed caY3apeasaodt [32]. TRA
daoa ds3jesaha o9 dodazoszaYRooheceaayRDBE, cYRaAmd®» agresas 02bH e3afrd
dRd <eayasati 2 3adabasdR. TRy ddydo oo 3ggaadaRadoo6 B83RY9N
d3eaYazraRfrDRIG3T, 9aD0B8 VaboroeddeijwRt YRppexzxs R 3sRbbIogedfgd @aY

|www.rejrru | REJR 2018 8(3):4859  DOI:10.21569/2222741520188-3-48-59 HlstcOds@ YO



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

go® Rige R) go32 g Y)

¢fom. bttt T 3 Y/ Y deos3sROOOda¥RdbaBt ¢ d&3Ddseasdesio, 6B ) d6 ot

te 3B8a329f a3yRoaY y¥3) eaas (Hoeydmws oseassdedmd t(a*s)3,t jewoor day d o
3@3a>af do3zeafg 36833 de) 3 a6895ayRi1e3t s9sapna3eYassaha eas3adash

Fig. 2. Contrast MSCT. A- axial view, B -3D reconstruction.

From the part of the chest organs determines pneumohemothorax (*), lung co ntusion (yellow arrows). Fromt he side
of the bone structures there are multiple fractures of the bones of the skeleton (white arrows).
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Fig. 3. MSCT, parenchymal phase. A-axial view, B -sagittal view, C -frontal view.

In the parenchymal phase, defects of contrast are d etermined in stru  cture of liver & zones of ruptures (arrows).
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Fig. 4. MSCT. Same patient. A - coronal view, B - axial view.

In the same patient, zones of reducing the accumulation of the contrast agent (arrows) in the renal parenchyma o)

the sites of contusions (Grade 1a).
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MAIN DIRECTIONS OF EDUCING PATIENT IRRAIATION DOSES
IN COMPUTED TOMOGRAMY

Matkevich 6.1.12, Sinitsyn V.E 3, Zelikman M.I. 3, Kruchinin S.A3, lvanov L.V. 24 L+ LM, Sechenov Firt

Moscow State Medical
. . . L University, Ministry of
urpose. To analyze and organize the basic techniques to reduce radiation exposure Health of the Russian
to patients with computed tomography (CT) scan of the head, chest, abdomen and Federation
pelv!s. _ o _ 2 - Lomon osov Moscow
Materials and methods. The analysis of publications was ¢ arried out on the dat a-

State Un iversity.

3 - Design office
RoentgenTest Co Ltd.
4-FSBSI ¢l zmer
Research Institute of
Occupat i onal He
Moscow, Russia

bases Scopus, Web of Science, MedLine and RINC.

Results. The variants of the use of CT of the head, chest, heart, abdominal and pe I-
vic organs in multidisciplinary institutions with different methods of reducing the dose bu r-
den on pati ents have been analyzed.

Conclusion.  The factors used to reduce the dose for CT can be systematized in three
main ways: 1) methods that depend on the attending physician, radiologist and CT staff; 2)
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parameters of the research protocol; 3) features of CT -devices and software. Considering the
factors reducing the radiation dose of patients in support of the need for CT examination,

choice of parameters of the CT protocol, CT devices and software allows to significantly r e-
duce the radiation burden on patient s (by 10 -78%) without compromising the quality of CT
images. The development of methods to reduce the dose of irradiation of patients is extrem e-

ly urgent, especially in screening, multiple CT studies and CT with contrast.

Keywords : review, radiation expos ure, radiation reduction, dose reductions, computed
tomography, CT -scanner, study protocol, software.
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Fig. 1. Scheme.

Directions and factors of radiation dose reduction in CT patients.
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POSSIBILITIES OF U8b CONTRAST AGENTS
IN POSTMORTEM COMPWHD TOMOGRAPHY

Tumanova U.N. 1, Serova N.S.2, Bichenko V.G. 1, Shchegolev All. 1
1 - V.I. Kulakov National

Medical Research Center

he literature data which demonstrate the possibilities o f using computed tomogr a-
phy (CT) with contrast agents for the analoOBeis of
presented. Gynecology and
It is shown that postmortem CT angiography significantly expands the possibility of Perin atology.
so-called noninvasive autopsy. The information on th e features of the use of different types 2 - 1M. Sechen ov First
of con -trast agents as well as the main methods of postmortem CT angiography are presen t- Moscow State Medical

University.

ed. The use of targeted postmortem CT angiography allows to study the features of blood
Moscow, Russia.

supply and to identify pathological cha nges in blood vessels of certain organs, in particular,
coronary heart disease and cerebrovascular lesions. CT angiography of the whole body, e S-
pecially multiphase postmortem CT angiography, allows to visualization of the cardiovasc u-
lar system as a whole. The use of CT angiography is most effective for determining the
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source and volume of internal bleeding, the severity of thrombosis and the degree of stenosis
of blood vessels, the type and prevalence of vascular malformations. We noted the complex i-
ty of th e application and possible artifacts of postmortem CT angiography.

It was concluded that postmortem CT angiography can be used to analyze of the bo d-
ies and clarify the tanatogenesis of deceased patients. We accented that postmortem CT a n-
giography cannot f ully replace the traditional autopsy despite its high specificity and sens i-
tiv ity with regard to visualization of fatal bleeding.

Keywords: autopsy, postmortem computed tomography (CT), angiography, heart,
blood vessels.
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omplications after hip/ knee/ other joint

arthr oplasty develop in approximately 1

8 1.5 % of young people and in 2.5 03

% of elderly patients [1, 4, 18]. Despite

the meager chance of developing neg a-
tive consequences, they can affect anyone, esp  e-
cially those who did not follow the rigorous reh a-
bilitation program. Complications after endopro s-
thetics of hip/knee/other joi nts results from i n-
correct postoperative care [14, 16, 36] and phys i-
cal activity after discharge from the hospital [2,
10]. The second reason is technical approach of
the surgeon [3, 18]. And third is an inadequate
preoperative examination [8, 22, 29], as a result of
which subclinical infections (urinary; broncho -
pulmonary) flare up after the joint replacement
surgery. The success of the treatment is infl u-
enced by the qualification of the medical staff,
where the patient received high  -tech medical, su r-
gical and rehabilitation treatment [6, 27].

Causes / Reasons for Joint replacement
Surgeries:

The most common reasons for a joint r e-
placement surgery according to the study as
shown in Fig. 1. Osteoarthritis being the prime
reason in elderly [13, 19] and Traum a in young
patients [11, 29].

Statistics of complications in percentage:

The operation to install the prosthesis is the
method that mobilizes the patient, changes the
lifestyle of patient, relieves debilitating pain and
limited ability to work, reverts to healthy physical
activity [15, 39]. Unpleasant pathological situ a-
tions associated with implantation occur infr e-
quently, which the patient should be informed
about before the operation. According to the
study, the complications are divided into ea r-
ly/short term comprises from 1 -8 weeks post o p-
eration, midterm comprising from 2 -12 months
and late term comprising from 1 to 5 years or
more after joint replacement operation as shown
in Chart 1.

The commonest complication  is:

9 Dislocation of prosthesis develops in

26.3% of cases;

Septic pathogenesis (infection)  in 14.7%;

Periprosthetic fracture  occured in 10.3%;

Thromboembolism in 5.3%;

Others <3.5%
The complications after joint replacement
occurs due to either surgical technique o0 method
(prosthesis used) and the patient himself, who did
not continue rehabilitation or did not adhere to a
special physical regime after the restor a-
tion. Deterioration of the state occurs at home,
when there is no close monitoring by the doctors

about

= =8 -8 -2
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that was in the clinic [13, 38].

Differentiation of pain: normal or not

Pain after endoprosthetics of the hip/knee
will be observed in the early period, because the
body has experienced a very serious orthopedic
operation. Painful syndrome during the first 2 -3
weeks is a natural respons e of the body to ar e-
cently transferred surgical trauma, which is not
considered a deviation [10, 19]

While the operating injury does not heal, the
muscle structures will not return to normal, until
the bones along with the  endoprosthesis become a
single u nit, the person will experience discomfort
for a while. Therefore, prescribe a good analgesic,
which helps to relieve early painful symptoms,
and it is better to concentrate on therapeutic and
rehabilitation exercises.

Painful sensations should be differen tiated
and examined whether it is a normal pain or
pathological pain. This can be done by the opera t-
ing surgeon. The patient's task is to notify the o r-
thopedic doctor in case of any uncomfortable
symptoms [12, 19].

Main risk factors

Surgical intervention
plications including serious ones.
mistakes were made in the intra - and/or post -
operation period. Even small errors during the o p-
eration or during rehabilitation increase the likel i-
hood of unsatisfactory arthroplasty. There are also
risk factors that increase the predisposition of the
body to postoperative consequences and often b e-
come their cause: advanced age of a person; s e-
vere concomitant disease (for example, diabetes
mellitus , arthritic disease of rheumatoid etiology ,
psoriasis, lupus erythematosus; any previous o p-
erative intervention on the "native" joint, aimed at
treating dysplasia, femur fractures, coxarthrosis
deformities including osteosynth e-
sis , osteotomy etc.); reendoprosthetics (repeated
replacement of prost hesis) ; local inflammation
and purulent foci in a patient's history.

It should be noted that after the replac e-
ment of the hip joints, older people are more likely
to be affected by complications, especially those
over 60 years. Older patients besides the under! y-
ing disease have associated pathologies that can
complicate the course of rehabilitation (for exa m-
ple, reduce resistance to infection). Thereisar e-
duced potential for reparative  -recovery functions,
weakness of the musculoskeletal system, osteop o-
rotic symptoms and lymphovenous insufficiency of
the lower limbs [11, 27, 39].

Concept and methods of treatment of
consequences .

Quick access to a doctor at the first suspi

does not exclude co m-
Especially if
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Fig. 1. Diagram .

Different reasons for a Joint Replacement Surge ries.
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cious signs will help to avoid the progression of
undesirable phenomena, and in certain situations

to save the implant without a revision oper a-
tion. The more neglected the cli nical picture b e-
comes, the more difficult it will be to undergo
therapeutic correction [5, 18].

Dislocations and subluxations of the e n-
doprosthesis

This is a leading pathological condition in
which the femoral component is displaced with
respect to the ac etabular element in a hip r e-
placement surgery, as a result of which the head
and the cup of the endoprosthesis are unco u-

pled. Provocative factors are excessive loads, e r-
rors in the selection of the model and installation

of the implant (defects in the angl e of the setting),
the use of a back surgical approach, injuries. The

risk group includes people with hip fra c-
tures , dysplasia , neuromuscular pathol o-
gies, obesity, joint hypermobility, Ehlers danlos
syndrome, patients older than 60 years [15, 19,

29]. Also vulnerable to dislocation are those who
have undergone surgery in the past on natural

arthroplasty. Dislocation requires non -surgical
insertion or open method.  With timely treatment,
the endoprosthetic head can be fixed u n-

der anesthesia in a closed way. If the problem is

plant. Infectious antigens enter intraoperatively
through insufficiently sterile surgical instruments

(rarely) or after intervention through the bloo d-
stream move from any problem organ that has a
pathogen -microbial  environment  (often). Poor
treatme nt of the wound zone or poor healing (with
diabetes) also contributes to the development and
reproduction of bacteria as shown in Fig. 3. Pur u-
lent foci adversely affect the strength of fixation of

the endoprosthesis, causing its loosening and i n-
stability. The pyogenic microflora is difficult to
treat and, as a rule, involves the removal of the
implant and the re -installation after a long
time. The main principle of treatment is a test for
establishing the type of infection, long antibiotic
therapy, abundant lavage of the wound with ant
septic solutions [4, 16, 42].

Thromboembolism (PE)

PE - a critical blockage of the branches or
main trunk of the pulmonary artery by a severed
thrombus, which was formed after implantation in
the deep veins of the lower limb d  ue to low circ u-
lation, which resulted from limited mobility of the
leg. The culprits of thrombosis are the absence of
early rehabilitation and the necessary medication,

a prolonged stay in an immobilized state.
The patient is immediately hospitalized in

triggered, the doctor may prescribe a re  -operation th e intensive care unit, where, taking into account
to reinstall the endoprosthesis [12, 16, 40, 44]. the severity of the thrombotic syndrome: the i n-
Periprosthesis infection troduction of thrombolytics and drugs that reduce
The second most frequent phenomenon, blood clotting, ventilation and embolectomy are
characterized by the activation of severe purulent - considered [7, 16, 28].
inflammatory processes in the area of the im- Periprosthetic fracture
| www.rejr.ru | REJR 2018; 8(3):100106  DOI:10.21569/2222741520188-3-100-:106 ¢ Is tc O ddd2y O
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Long term(15 years)

Char t $tatistics of complications according to the terms after the operation.
Short term (18 weeks) Midterm (212 months)
Infection Pertimplant
Dislocation fracture
Subluxation Aseptic loosening
Haematoma AVN bone
Bleeding/wound Thromboembolism
Cellulitis Stiffness joints
Septic loosening
Neuropathy

bony - Pain (complex regiong
pain syndrome)

Particle disease
Component migration
Prosthesis fracture
Heterotopic ossification
Limb shortening/ lend-

ening

This is a violation of the integrit vy of the f e-
mur in the leg zone with an unstable and stable
prosthesis that occurs intra  -operatively or at any
time after the operation (in a few days, months or
years). Fractures are more likel y to occur due to a
decreased density of bone tissue, but may be a
result of incompetent bone marrow development
before installing an artificial joint. Therapy, d e-
pending on the type and severity of the damage,
involves using one of the methods of osteosyn th e-
sis [7, 16, 37].

Neuropathy

Neuropathic syndrome is a lesion of the p e-
roneal nerve entering the structure of a large sc i-
atic nerve, which can be caused by lengthening of
the leg after prosthetics, pressure of the formed
hematoma to nerves or nerve plex uses, less often
intraoperative damage due to careless actions of
the surgeon. Nerve repair is performed through
etiologic treatment using the optimal method of
surgery or with the help of physical rehabilitation
[15, 38].

Preventive measures

Complication s after prosthetics of the
hip/knee joint are much easier to prevent than to
engage in time -consuming and long -term trea t-
ment to get rid of them.  Unsatisfactory develo p-
ment of the situation can spoil all efforts of the
surgeon. Therapy does not always give a positive
effect and the expected result, therefore in the
leading clinics a comprehensive perioperative pr  o-
gram of prevention of all existing conseque nces is
provided [21, 25, 31]. At the preoperative stage,
the diagnosis for infections in the body , diseases
of internal organs, allergies, etc. is performed. If
inflammatory and infectious processes are detec t-
ed, chronic diseases in the stage of decompens  a-
tion, operational measures will not begin until the
identified foci of infections are cured, venous -
vascular problems will not be reduced to an a c-
ceptable level, and other ailments will not lead to
a state of stable remission [22, 43]. If there is a
predi sposition to allergic reactions, this fact is i n-
vestigated and taken into consideration, as the
choice of medications, materials of the endopro S-
thesis and the type of anesthesia depend on it [15,
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19, 41]. On the assessment of the health of inte r-
nal organs and systems, age criteria and weight,
the entire surgical process and further rehabilit a-
tion are under evaluation.

To minimize the risks of complications after
hip/knee joint prosthetics, prevention is pe r-
formed before and at the time of the procedure,
after the operation, including the long -term per i-
od. Integrated preventive approach is medical
elimination of the infectious source, full compe n-
sation of chronic ailments; administration of sp e-
cific doses of low molecular weight heparins in 12
hours to preve nt thrombotic events, antithrombo t-
ic therapy continues for some time after surgery;
application for a couple of hours before the fort h-
coming replacement of arhtroplasty and for seve r-
al days of broad -spectrum antibiotics active
against a large group of path ogens; impeccable
technical maintenance of the operative interve n-
tion, while minimally traumatic, avoiding signif i-
cant blood loss and the appearance of bruising;
the selection of an ideal prosthetic construction
that completely coincides with the anatomica I pa-
rameters of the present bone joint, including its
correct fixation at the correct orientation angle,
which in the future will guarantee the stability of
the implant, its integrity and excellent functional i-
ty; early activation of the ward to prevent sta gnant
processes in the leg, atrophy of muscles and co n-
tractures, inclusion from the first day of exercising
exercise and physiotherapy procedures (electr o-
myostimulation, magnetotherapy etc.), respiratory
exercises and quality care for the operating
wound; inform the patient of all possible compl i-
cations, permitted and unacceptable types of
physical activity, precautionary measures and the
need to regularly perform exercises of physical
therapy. The patient should realize that not only
the degree of professi onalism of doctors depends
on the outcome of the operation and the success
of the restoration, but also of himself. After pro s-
thetics of the hip joint, undesirable complications
are avoided by the side, but only if the recomme n-
dations of specialists are ca rried out impeccably
[11, 19, 25].
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Fig. 1. X-ray, hip joints, AP view.

Dislocation of right sided hip prosthesis after 2 months
of surgery.
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Fig. 2. X-ray.
Knee joint, AP and lateral views. Joint after athroplasty; however, after 6 months post -surgery - increased bone
density at lower femoral and upper tibial condylar aspect su ggestive of infection.
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Fig. 3. X-ray, left hip joint, AP view. Axial view.

Left hip joint prosthetic fracture with a 2 years interval between the two X -rays.
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APPLICATION OF FRACAL ANALYSIS FOR ESWIATION OF STRUCTURAL
CHANGES OF TISSUESIOMRI IMAGES

Marusina M.Ya., Karaseva E.A.

urpose. To develop methods for evaluatin g the structure of tissues on medical i M- st Petersburg National

ages Research University of

Materials and methods. The ImageJ software package, FracLac plugin for fractal Informatio n
analysis and data from the open bank of medical images of DICOM format were used. The Technologies, Mechanics
results were processed by statistical methods and texture analysis methods; the spatial co I~ and Optics.
relation of pixels is analyzed with gray level co -occurrence matrix method. To assess the Saint -Petersburg,
structure of image tissues, a fractal analysis and the Hurst index were used. Russia.

Results. It is proved that the value of the Hurst index can be used as an important

diagnostic feature; the use of the fractal parameter SFR is justified. New methods for using
standard fractal functions and the GLCM method for analyzing MRI images are considered.
Conclusion.  The possibility of cre ating a fractal rapid analysis for the presence of f o-
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cal lesions was studied. The results of the study indicate significant differences in the fractal
dimension and the Hurst index. It is established that the value of the Hurst index can be

used as an impo rtant diagnostic feature. The fractal parameter SFR, designed to compe n-
sate the variability of tumor dimensions, was investigated. The theoretical advantage of this
parameter was experimentally confirmed on a small sample by an independent prognostic

chara cteristic in comparison with the standard fractal functions and the GLCM method in

the analysis of MR images.

Keywords: radiology, cancer, fractal analysis, Hearst coefficient, gray level co -
occurrence matrix.
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GADOLINIUM DEPOSITION IN CEREBRAL TISSWMFTER INTRAVENOUS IECTION
OF LINEAR TYPE CONAST AGENT

Syrkashev E.M.1, Bychenko V.G. 1, Sinitsyn V.E?2

urpose. To estimate degree of gadolinium deposition in brai n structures among p a- ,
tients with multiple injections of linear type gadolinium -based contrast agents. 1 - Vil Kuigkov National
Materials and methods. Retrospective study included 197 patients who received Mecdical Research center
more than two studies with Gadodiamidum injection (0.2 ml/kg) from 2008 to 2 017. The ©fobstetics, gynecology
control group consisted of 7 patients who had performed at least two studies with no co n- andperinatology.
trast agent injection. 2 - Medical -
Results. Statistical analysis revealed positive correlation between globus pall j-  rehabiltaton center
dus/thalamus signal intensity ratio and the number of pr evious studies with contrast inje ¢~ Mmisty of Healthcare.
tion (r = 0.145, p = 0.042), with time period between the first and the last study (r = 0.222, p Moscow, Russia.
= 0.002) and with the age of patients (r = 0.145, p = 0.042). For nuclei dentat i/pons ratio
positive correlation was revealed only with the number of previous studies with contrast i n-
jection (r =0.172, p = 0.016).
Conclusions.  High signal intensity in globus pallidus and nuclei dentati on une n-

hanced T 1-images related with the number of contrast injection.
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Fig. 1. Diagram.
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Fig. 2. Brain MRI.

Example of measuring signal intensity on unenhanced T1 -images. On t he right measurements were made in the a r-
ea of the globus pallidus and thalamus, on the left - in the region of the nuclei dentate and pons.
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Fig. 3. Diagram.

Distribution of differences in the the nuclei dentate &
Distribution of differences between globus pallidus - | pons ratio among patients in group 1 depending on the
thalamus ratio among patients of the 1st group depen d- | number of studies.

ing on the time pe riod, number of studies and age.
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PREVALENCE OF ANATONC AND PATHOLOGIC FINDINGS IN THE MAXILLARY
SINUS DETECTED THRGH CONE-BEAM COMPUTED TOMOGRPHY IN THE RO-
TINE OF STOMATOLOGY

Franco A. 1, Barros J.C.2, Miranda J.F. 2, Schroder A.G.D. 3, Turkina A.Yu.1,
Makeeva M.K. 4, Fernandes A. 2

urpose. To investigate the preva lence of anatomic and pathologic findings in the 1 - Sechenov University.
maxillary sinus detected through cone -beam computed tomography (CBCT) in the Department of Therape  u-
routine of Stomatology. tic Dentistry. Institute of
Materials and methods. The sample consisted of 954 CBCT scans from male (n: Dentistry. Moscow, Ru  s-
330) and female (n: 624) pati ents aged between 2 and 86 years (mean age: 33 years). CBCT sia.
scans were taken from each patient for dental and maxillofacial diagnosis and trea tment 2 - Federal University of
planning. The iCAT CBCT device and the inherent VisionQ software package (Imaging Sc i- Paran§. Depart
ence Intern ational, Hat field, PA, USA) were used. X2 test was used to associate the anatomic Stomatology.
andpath ol ogi ¢ findings with patientsd sex and a g e Curitba Brazl
Results. In both males and females, the most prevalent anatomic and pathologic 3 - School of Life Sciences,
findings in the maxillary sinus were, respectively, th e sinus septa (21.2%) and thickening of Pontif2cia Uni
the sinus mucosa (62.3%). Higher prevalence of maxillary sinus findings were detected wit h- Cat -1 ican&e [P
in patients in the age range from 12 and 18 years (p<0.05). CBCT exams showed a high partment of Dentistry.
prevalence of anatomic and pathologic fin dings in the maxillary sinus that may have a si g- Curitiba, Brazil.
nificant clinical relevance. 4 - RUDN University. D e-
Conclusions.  Stomatologists, Maxillofacial Surgeons and Physicians must properly partment of Therapeutic
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ntroduction. the eighteenth year of age [6, 7]. Normally, the s i-

Stomatology is a wide field in health scien C- nuses are found in CBCT scans as anatomic

es that comprehends the diagnosis and spaces filled with air o consequently appearing

management of oral conditions in the inte r- with evident hypodensit vy [8]. However, their shape

face of Dentistry and Med icine [1]. In this and size may change based on anatomic vari a-
field, clinical, histopathologic and imaging e xams tions and pathologic conditions. 1) hypoplasia (9),
are often combined to reach optimal ou tcomes [2]. sinus septa (10) and pneumatization (11); and II)
Cone-beam  computed tomography (CBCT) mucoceles (12), thickening of the sinus mucosa
emerged in the last decades as a valuable dia g- (13) and oroantral communication (14 ) and are
nostic tool to guide and support clinical dec isions, examples of 1) anatomic variations and Il) path o-
especially in the dental practice [3, 4]. CBCT logic conditions that may be found in CBCT e X-
scanning is perfor med in a single rotation basis in ams.
which a cone -shaped beam of x -rays pe netrates Clinically, these alterations and conditions
the anatomic region of interest towards a digital have an essential part prior to therapeutic proc e-
detector [3]. The scanning process culm inates in dures in Dentistry and Medicine, such as end o-
axial, sagittal and coronal slices that allow a co m- dontic tr eatments (15), diagnostic surgeries (16),
bined multiplanar navigati on and the analysis of dental implant placements (17), dental extractions
three -dimensional reconstructions [5]. Despite the (18), maxillofacial orthopedics/orthodontics (19)
higher dose of radiation compared to conventional and management of trauma (20). Knowing the
dental radiographs, such as panoramic and per i- morphology of the maxillary sinus and the prev a-
apical, CBCT contributed to stom  atology with a lence of anatomic varia tions and pathologic cond  i-
uniqgue and detailed access to head and neck tions is an important step to encourage evidence -
anatomy. based practices. In this context, this study aimed

The maxillary sinuses are bone cavities di S- to investigate the prevalence of anatomic vari a-
tributed bilaterally in the middle third of the h u- tions and pathologic conditions in CBCT scans of
man skull [6]. In the inner surface, the sinus is patients that underwent dental tre atment.
covered by a mucous membrane [6]. The upper, Materials and methods.
lower and lateral limits of the maxillary sinus co n- This study was conducted after the approval
sist of the floor of the orbit, the alveolar bone and of the local Committee of Ethics in Human R e-
the lateral wall of the nasal cavity, respectively [6]. search (project number: 980.997).
Functionally, these sinuses may play a role in A retrospective cross -sectional observational
voice resonance, encephalic thermal isolation and investigation was designed. The initial sample
balance of pressure in the nasal cavity [6]. Deve I- consisted of one thousand CBCT scans of male (n:
opment timing of the maxillary sinus starts 330) and female (n: 624) patients aged between 2
around the twelfth week of intrauterine life up to and 86 years (mean age: 33 years). The images

|www.rejrru | REJR 2018; 8(3):122127  DOI:10.21569/222741520188-3-122-127  w s tc O dag3y O



RUSSIAN ELECTRONIC JOURN AL OF RADIOLOGY

were acquired from each patient using the iCAT
CBCT imaging device (Imaging Science Intern  a-
tional, Hatfield, PA, USA). The CBCT device was
set with a field of view of 16x13cm, voxel size of
0.25, time of acquisition of 26.7 seconds, and mA
and kVp of 37.07 and 120, respectively. The use
of CBCT scanning was justified for diagnostic

and/or therapeutic stomatological purposes f or all
the patients.
According to the inclusion criteria, only i m-

ages of patients that underwent dental treatment
between the years of 2015 and 2017 were selec  t-
ed. Time restriction was applied to sampling to fit
the exact period in which the CBCT device w
installed at the local imaging facilities. The excl
sion criteria considered ineligible for analysis
CBCT scans with poor image quality (e.g. due to
improper head angulation and head movement
during scanning) and with missing information
regarding patie nt sd s ex, dat e
image acquisition. After exclusion, CBCT scans of
954 patients (n: 1908 maxillary sinuses) remained
eligible for analysis.

Image analysis was performed separately by
two trained examiners. Dell Inspiron Small Des k-
top (De Il Technol., Round Rock, TX, USA) personal
computers were used combined with Dell LCL

as
u_

of

LED 18.56 (Dell Technol .,
monitors. DICOM files from each patient were i m-
ported to the VisionQ (Imaging Science Intern a-

tional, Hatfield, PA, USA) ima ging software pac k-
age previously installed in the personal compu t-
ers. The images were analyzed in a dark room in
multiplanar view mode through simultaneous
navigations in axial, sagittal and coronal slices.
Anatomic variations and signs of pathologic cond i-
tions were searched in the contour and into the
maxillary sinuses. In a standard spreadsheet the
imaginological findings detected during the pr
cess of image analysis were registered together
with patientsd information
The obtained data was analyzed firstly wit h-
in descriptive statistics. Next, Chi -square test (X2)
was used to associate the prevalence of anatomic
variations and pathologic conditions of the maxi -
lary sinus with the sex and age of patients. Speci f-
ically for the association of m  axillary sinus fin d-
ings with age, the sample was stratified in age
groups (n: 34 patients aged <12 years; 94 between
12-18 years; 768 between 18 -59 years and 58 >59
years). The statistical analysis was performed with
SPSS 20.0 software package (IBM Corp., Armonk,
NY, USA) for Windows operating system (Microsoft
Corp., Redmond, WA, USA). The significance level
was set in 5% (p<0.05) during the statistical tests.
Results.

o_

prevalence of these findings was not statistically
significant (p>0.05).

Maxillary sinus findings were bilateral in
most of the cases (n: 671; 79.22%), followed by
separate occurrences in the le ft (n: 94; 11.10%)
and right sinuses, (n: 82

The distribution of maxillary sinus findings
showed a higher prevalence in patients aged b
tween 12 and 18 years (95.74%), followed by the
age group of patients between 18 and 59 years
(88.8% ). Statistically significant associations b
tween the findings and the different age groups
were observed (p<0.05)

The most prevalent maxillary sinus findings
detected in this study through CBCT were the
thickening of the sinus mucosa (Figure 1 ), the
presence of sinus septa (Figure 2) and the pre s-
ence of mucous retention (Figure 3), with prev
lence rates of 62.3%, 22.1% and 7.2%, respectiv

b ly. rThickenireg rofdthe girus mucosa and the pre S-
ence of mucous retention were classified as path
logic condi tions, while the presence of sinus septa
was classified as anat omi

Discussion.

After complete development around the age
of eighteen, the maxillary sinuses have a close a n-
atomic relationship with the posterior teeth (6, 7).
RCtnicall dy, kibwingkthe tododraphiclaSpacy of th
se sinuses is of the utmost importance to predict
and avoid accidents and complications. CBCT
scanning contributes to Dentistry and Medicine,
especially in procedures that involve diagnosis
and therapeutics of dentom  axillofacial structures,
such as the maxillary sinuses (21). Specifically in
the routine of Stomatology, imaging exams are
often requested for optimal clinical approaches.
The present study aimed to analyze CBCT scans
of patients treated in routine of Stom atology and
screen the prevalence of anatomic variations and
pathologic conditions. For a better contribution to
thé clirdcal yractice,dhe acgeened prevalence ou t-
comes were associated wit
group.

Compared to other studies in the prev ious

scientific literature (22 -24), this study used a co n-
siderably larger sample (n: 954). Additionally,
CBCT scans were used because it is becoming
gradually more popular over the time and more
available worldwide (25). The present study ben e-
fited from bo th strategies used in the methodolo  g-
ical design. While in one hand the larger sample
enables a reliable overview of diagnostic prev  a-

lence rates, in the other hand the use of CBCT
enables a more accurate analysis of the maxillary
sinus itself (26) and the i nherent image findings
searched in this study  d namely the anatomic va r-

Most of the males (n: 308; 93.33%) and f  e- iations and pathologic conditions.
males (n: 539; 86.37%) investigated in this stu dy
revealed maxillary sinus findings through CBCT
(Table (1). The association between sex and the
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Table t 1.
and the prevalence of maxillary sinus fin

Sample distribution based on sex
dings.

Maxillary sinus

Sex Findings Findings not
detected (n) detected (n)

Male 308 (93.33%) 22 (6.67%)
Female 539 (86.37%) 85 (13.63%)

Absolute (n) and relativ e (%) values obtained from
the prevalence of maxillary sinus findings in males and
females observed through descriptive statistics. The a s-
sociation of maxi llary sinus findings with sex were not
statist ically significant (p>0.05).

Moreover, images of patie nt that underwent
dental treatment were sampled to highlight the
importance of maxillary sinus findings in the ro u-
tine of Stomatology.

Prevalence rates of maxillary sinus findings
of over 93% and 86% were observed for males and
females, respectively (Table 1). Despite the high
prevalence of anatomic and pathologic findings,
statistically significant associations with sex were
not observed (p>0.05). These outcomes corrob  o-
rate the study of Drumond et al. (27) that recently
observed no association of sex and s ide of the o c-
currence of maxillary sinus findings. Regarding
the last, the present study found a higher prev a-
lence of bilateral findings instead of unilateral
( Tabl eo thezame was observed by Drumond
et al. (27). Apart the similar outcomes, the a u-
thors (27) used spiral computed tomography (27).
According to the scientific literature (26), compu t-
ed tomography m ay provide important image d e-
tails of the maxillary sinus that may not be found
in panoramic radiographs. In this context, the
present study was conducted with adequate
methods towards optimal outcomes.

For a more detailed investigation, the sa m-
ple was stratified in four age groups. Most of the
patients were in the age group from 18 to 59 years
(n: 768). H owever, the highest prevalence rate of
maxillary sinus findings was not observed in this
group (88.80%) but yet in the age group between
12 and 18 years (95.74%), in which 90 out of 94
patients expressed image findings. Statistically
significant outcomes w  ere observed by associating
age and the prevalence of maxillary sinus findings

Tabl e . t Distribution of maxillary sinus
finding s as bila teral or unilateral.

Maxillary sinus findings

Prevalence Bilateral (n) Unilateral
Right (n) Left (n)
M+F 671 82 94
(79.22%) (9.68%) (11.10%)

Absolute (n) and relative (%) values obtained from
the prevalence of maxillary sinus findin gs in the total
sample combining males (M) and females (F) observed
through descriptive statistics.
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(Table t3). Wi th a
maxillary sinus abnormalities, Drumond et al.

(27) observed more patients affected in the age
range between 20 and 49 years. Howe ver, their
outcomes were not statistically significant diffe r-
ent between age groups [27]. The different ou t-
comes between stu dies may rely in the methods.
While Drumond et al. [27] analyzed more pathol o-
gy-related abnormal ities, the present study used a
broa der approach and analyzed also anatomic
variations of the maxillary s  inuses. Consequently,
the combination of anatomic and pathologic fin d-
ings resulted in the higher prevalence rates r e-
ported in the present study.

Finally, the top three most prevalent fin d-
ings detected in the maxillary sinus through cone -
beam computed tomography were reported (Table
4). Maxillary sinus septa figured as the only an a-
tomic variations among the three most prevalent.

The prevalence (22.1%) of this finding was co m-
patible to that previously reported (nearly 26%) in
the scientific literature [28]. The maxillary sinus
septa are classified into primary and se condary.
The first consists of bone projection inside the s i-
nus that remained unabsorbed during the deve -
opment of the maxilla [ 29], while the second may
result from alveolar bone resorption and de ntal
loss [30]. This variation has a fundamental role in

the clinical practice because it may represent a
potential risk factor for membrane perforation
during sinus lifting surgeries for implant plac e-
ment [31]. The septa may be detected in panora m-
ic radiographs and (CB) CT scanning and must be
considered in treatment planning prior to surgical
interventions in the maxi  llary sinus.

Among the three most prevalent findings,
two had a patholo gic origin: the thickening of the
sinus mucosa (62.3%) and the presence of m u-
cous retention (7.2%). Clearly, the first reached a
higher prevalence rate compared to the second.
Pathologic conditions of the maxillary sinus may
arise from therapeutic i nterventions [32] or as a
biological response to odontogenic or systemic
diseases [21]. Therapeutic interventions that affect

the maxillary sinuses may be related to malpra C-
tice or not, such as oroantral communication du r-
ing dental extraction and the surgical acc ess to
the sinus for retrieving foreign bodies, respectiv e-

ly. Oppositely, pathologic conditions that emerge

as biological responses affect the sinus structure,
especially the inner soft tissue. Thickening of the
sinus mucosa and mucous retention are often as-
sociated with biological responses. While the o c-
currence of mucous retention phenomenon was
less common, thickening of the sinus mucosa e n-
tered the spotlight of attention due to the high
prevalence (62.3%). This finding also figures as
the most prevalent and with high rates (66%) in
the study of Rege et al. [33]. The authors used a
similar approach with CBCT scanning and hig h
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Tabl e. t Bistribution of maxillary sinus findings, their prevalence and association with the
different age groups.

Maxillary sinus

Prevalence*

Age group Sample (n)

Findings detected (n] Findings not detected (1]

34
94
768
58

<12 years
12-18 years
18-59 years
>59 years

29 (3.42%)

90 (10.63%)
682 (80.52%)

46 (5.43%)

85.29%
95.74%
88.80%
79.31%

5 (4.68%)
4 (3.73%)
86 (80.38%)
12 (11.21%)

Absolute (n) and relative (%) values obtained from the prevalence of maxillary sinus findings and their prev

lence in the different age groups. *Statistically significant associations were observed for the prevalence of maxillary

sinus findings within the age groups (p<0.05)

Tabl e.
beam computed tomography.

{ Most prevalent maxillary sinus findings detected in the present study through cone

Findings

Prevalence

Type

Thickness of the sinus mucosa 62.3%
Presence of sinus septa 22.1%

Presence of mucous retention 7.2%

Pathologic condition
Anatomic variation
Pathologic condition

Prevalence of maxillary sinus findings and their description

as anatomic variation or pathologic condition

lighted the importance of multiplanar na
of the maxillary sinuses, especially in asympt
matic patients [33]. Clinically, thickening of the
sinus mucosa raises a flag signaling potential
odontogenic diseases, such as teeth with pu
infection [33]. In this context, Endodontists play
an essential part not only diagnosing the origin of
mucosal thickening but also treating and mai
taining the sinuses to optimal conditions.

The present study screened a large database
of CBCT scans of the maxillary sinus in the
search for prevalence rates of  anatomic variations
and pathologic conditions. Future studies are e
couraged to systematically review the scientific
literature in order to provide a larger overview of
prevalence rates across different populations and
with different imaging modalities, su ch as conve n-
tional panoramic radiographs, CBCT scanning
and multi -slice CT scanning.
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Conclusion.
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planning must be conducted with evidence -based
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For this reason, specific knowledge on the radi o-
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sinuses is fundamental.
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VIRTUAL PLANNING OFORBITAL BONE RECONSIUCTION SURGERY

Seleznev V. A., Butsan S. B, Jigitaliyev Sh. N., Khokhlachev S. B ., Hodyachiy A. E.

urpose. To improve the effectiveness of surgical treatment of patients with middle Central Research

face posttraumatic defects and deformations by developing of computer modeling Institute of Dental and

methods. Maxillofacial Surgery.
Materials and methods. From 2016 to 2017, 61 patients with posttraumatic middle

face deformations underwent  surgical treatment in the department of maxillofacial surgery

of Central Research Inst itute of Dental and Maxillofacial Surgery. Patients were divided by
severity and duration of injury. All patients underwent computer planning for reconstructive

operation , production of intraoperative stereolithographic models and templates, and the
production of individual silicone implants using 3D modeling. At each stage of surgical
treatment, control calculations of computer tomography data were performed. In 34 p a-
tien ts, bone autografts of the cranial vault were used as a plastic material, in 4 patients the

cortical plate of the mandib  ular branch was used. Seven patients were fitted with reticular
titanium implants with a polymer coating. In 8 patients, the reconstruct ion was performed
using individually modeled silicone implants. Five patients u nderwent two -stage surgical
treatment, including reconstruction of the orbital walls with the help of bone a utografts from
the cranial vault, and in the subsequent - the second stage - elimination of the residual
enophthalmus with an individual silicone implant. In three cases, bilateral eye socket da m-
age was observed. In the remote postoperative period (8 months), a control study was pe r-
formed based on MSCT data.

Results.  When b one autografts were used from the cranial vault, residual
enophthalmos developed in 9 patients (26.5%). When bone autograft was used in the
mandibular branch, residual enophthalmos appeared in one patient (25%). When a reticular
titanium implant was used, residual enophthalmos was determined in two patients (28.5%),

9 out of 10 patients with residual enophthalmic were re -operated using individually modeled
silicone implants. In the long  -term observation of violations of the position of the eyeball is
not re vealed.

Conclusions.  The development of residual enophthalmos is determined by the
appearance of a disproportional ratio of the volume of the orbit and its contents. The main
reason for this violation is the impossibility of accurately recreating the compl ex orbital
architecture with only flat plastic materials. The most rational solution to this problem is
the use of two -stage surgical tactics, which allows reconstructing their relief on the basis of
the restored borders of the orbit with high accuracy usi ng an individual silicone implant.

Keywords: eye socket trauma, eye socket reconstruction, multi -helical computed t o-

mography (MSCT), segmentation, computer modeling, CAD systems, stereolithography, 3D
modeling, residual enophthalmos.
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Fig. 6. 3D-reconstruction.

Visualization of the gas of the paranasal sinuses and
nasal passages. (highlighted in white).

¢ o &7 (Fig. 7)
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Fig. 7. Three-dimensional model of the left eye
socket, suitable for further design.
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Fig. 8. MSCT.

Determination of the calculated p  lane of the autograft
of the bottom of the eye socket. (highlighted in purple).

¢ 29 .39 (Fig. 9)
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edas3daszgeo eo R 300&983683} 9
(@9 ayaasaa doadasa¥Yhos 6Yaa:

Fig. 9. Three-dimensional visualization of th e ca -
culated plane of the bottom of the reconstructed
eye socket. (marked in purple).
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Fig. 10. Bones of the cranial vault, reconstructed
dep ending on their thickness and number of la  y-
ers.
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Fig. 11. Virtual bone block sampling for modeling
the aut ograft of the bottom of the eye socket.

The sampling area is indicated by a green line.
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Fig. 12. View of the bicortical bone block from the
lateral side.
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Fig. 13. The compact substance of the outer cort i-
cal plate is segmented from the volume of the
bone block from the cranial vault.
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Fig. 14. Segmented bone block of the outer cort i-
cal plate from the cranial vault in the form of an
independent mathematical object, suitable for
further design modeling.
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Fig. 15. The stage of movement and automated
positioning of the bone bloc k in the cavity of the
orbit. (orange color indicates a bone autograph,
purple - the calculated plane).

¢ 0 .315 (Fig. 15)
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Fig. 16. The result of the control of the position of the bone block of the bottom of the eye so cket, with the
mirror image of the bottom of the intact eye socket on the damaged eye socket.

a o coronal view; b 0 sagittal view. The point of maximum closeness with the pole of the eyeball is determined.
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Fig. 17. The result of the automated stage of mo  d-
eling the bone autograft.
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Fig. 18. Manually modeling the autograft using the Volume Edit Volume Editor. (the location of the bone
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Fig. 19. Three-dimensional model of the bone a  u-
tograft of the bottom of the eye socket.
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Fig. 20. Topography of the bone autograft on the cranial vault (indicated in red).
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Fig. 21. Result of monitoring the position of the bone block o f the medial wall, when mirroring the healthy
eye socket to the damaged orbital wall.

a d axial view; b & coronal view. The point of maximum closeness with the equator of the eyeball is determined.
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Hg. 22. The result of the stage of automated modeling of the bone autograft of the medial wall of the orbit.

Blue shows the final shape of the autograft, inscribed in the plane of the entire medial preform in the cavity of the
orbit (a) and space (b).
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Fig. 23. a - Formation of the fixing groove of th e bone autograft of the bottom of the orbit and the edges
of the medial autograft; b & the final result of the manipulation.
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Fig. 24. a o final form of bone autografts in space; b d in the cavity of the orbit.
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Fig. 25. Topography of the bone autografts of the
medial wall and the bottom of the eye socket on
the cranial vault (marked in red).
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Fig. 26. Photo.

Sampling the bone autografts using stereolithographic patterns.
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Fig. 27. Photo.

Adaptation of bo ne autografts on a stereolithographic
model.
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Fig. 28. Control CBCT in the early postoperative period.

a - 3D-reconstruction; b d axial view; ¢ 0 sagittal view.
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Fig. 29. Photo. Appearance of the patient in the early postoperative period.

a o frontal view; b 0 left half -profile; ¢ - chin -frontal view.
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Fig. 30. Control MSCT in the remote postoperative period.

a 0 three -dimensional reconstruction; b 0 sagittal view; ¢ 0 coronal view; d 9 axial view.
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Fig. 31. Photos.

Appearance of the patient in the remote postoperative period. a o frontal view; b 0 left half -profile; ¢ & chin -frontal
view.
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RADIOLOGY OF POSTOPEATIVE PERIOD IN PAENTS WITH ORBITARAUMA

Paviova O.Yu. 1, Serova N.S.1, Davydov D.V. 2, Shilova M.V.1
1 - .M. Sechenov First

urpose. To assess the possibilities of radiology d  iagnostics in patients with orbital Moscow State Medical
trauma in postoperative period. University (Sechenov
Materials and methods. From 2015 to 2018 years in the clinic of Sechenov Un o unversiy).
versity 72 patients (100%) with traumatic injuries were examined. All patients (n = 72, 2-_PeO_pIeS' Fnenglshup
University of Russia.

100%) were diagnosed wit h orbital trauma.

After the admission all patients (n = 72, 100%) underwent multispiral computed t o-
mography (MSCT) before and after the operation using Toshiba Aquilion One 640 modality,
volume mode, slice thickness 8 0.5 mm, bone and soft tissue reconstr uction.

Results. According to MSCT data in postoperative period with orbital volumes were
reconstructed and symmetrical compared to the other side in 48 patients (64%). In 24 cases
( 33 %) orbital vol umes werenét reconst r talcsoftetidsuewi t h r emai ni

Moscow, Russia.
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structures in the maxillary sinus through the inferior orbital wall defect. Insufficient impla n-
tation of the inferior orbital wall prosthesis occurred in 7 patients (10%).

Conclusion. MSCT is a method of choice in examining the patients w ith injuries of
the midface. Computed tomography allows detailed determination of performed surgical
treatment, to reveal the risk of postoperative complications and assess the dynamic of a p a-

tient in late periods.

Keywords: MSCT, orbital trauma, soft tis  sue injury of the orbit, preoperative pla n-
ning.
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Fig. 1. MSCT, coronal reconstruction.

Bone window. Reconstruction of inferior orbital wall with the usage of bone autograft (a ) and mesh titanium ().
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Fig.2. MSCT, 3o0or onal td @®)recanstdcticna gi t

Bone window. Correct reconstruction of inferior and medial orbita | walls (a) with recovery of orbital volume. Full cl o-
sure of the inferior wall defect with the reco nstruction of the bone border (b ).
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Fig.3. MSCT, 3oronal td @®)recanstdictisha gi t

Bone window. Complete (a) with recover y of orbital volume. Complete prolapse of the inferior orbital wall implant
into the maxillary sinus through the remaining inferior orbital wall defect (b ).
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THE POSSIBILITIES OSING COMPUTED TOMOM®APHY HEARTAXIS-ORIENTED
MULTIPLANAR REFORMAODNS IN DIAGNOSTICSOF PULMONARY ARTERY
ATRESIA

Sadykova G.K. 12, Trufanov G. E 2., Ipatov V.V. 3, Ryazanov V.V .13

urpose. The aim of the study was to present the possibilities of heart -axis -oriented
computed tomography (CT) angiographic multiplanar reformations in diagnostics of
pulmonary artery atresia. Results of CT -angiocardiography of 33  patients with
pulmonary artery atresia aged from 1st day -of-life to 9 years old were retrospectively o b-
served and analyzed. Analysis of heart  -axis -oriented multiplanar reformations included atria
and ventricles localization and morphology, system and pulm onary veins inflows, aorta and
pulmonary trunk origins and relative position, visualization of the output portion of the
right ventricle, mitral -semilunar fibrous prolongation, proportion of the heart chambers,

presence of communications (opened oval windo w, interatrial and/or interventricular se p-
tum defect), the sources of lung perfusion, presence of concomitant pathologies. Of 33 p a-
tients with pulmonary artery atresia variation with interventricular septum defect was d e-

tected in 21 patient (9 boys and 13 girls), with intact interventricular septum 0in 12 p a-
tients (9 boys and 3 girls). Analysis of consequently performed heart -axis -oriented multipl a-
nar reformations allows to detect peculiar anatomic signs of pulmonary artery atresia, co n-
comitant intracardia | and extracardial pathologies. The most valuable signs of pulmonary

artery atresia are detected in followed reformations: supply ventricle division reformation,

left ventricle long -axis reformation and short axis reformation at the level of main arteries.

Keywords: congenital heart disease, conotruncal defects, pulmonary artery atresia
with intact intraventricular septum, pulmonary artery atresia with interventricular septum
defect, computed tomography, computed tomographic angiocardiography, heart
oriented multiplanar reformations.
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Fig. 1. Supply ventricle division reformation.

Pulmonary artery atresia with intact intraventricular s eptum: a - hypoplasia of the right ventricle, b - increased
right heart chambers.
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Fig. 2. Long vessel axis reformation.

a - opened arterial duct, b - great aorto -pulmonar collaterals (arrows).
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Fig. 3. Long heart axis reformation of the left ventricle in pulmonary artery atresia.

a - with intact intraventricular septum , b - with intraventricular septum defect
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Fig. 4. Short heart axis reformation

Pulmonary artery atresia with intact intraventricular septum and right ventricle hypoplasia.
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Fig. 5. Short axis reformation on the level of great arteries.

Pulmonary artery atresia with intact intraventricular septum. The valve of the pulmonary artery is marked with the
arrow.8pjul monary t rdunekf,t dojud® monar ydrargthetr yp ulemof a r@ 6 openédearteyial
duct.
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Fig. 6. Short axis reformation on the level of great arteries in pulmonary artery atresia with intact intr a-
ventricular septum

a - different densit y of contrast age nt in right and left chambers; b - equal density of contrast agent in right and left
chambers.
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Fig. 7. Short axis reformation on the level of great arteries in pulmonary artery atresia with intraventricular
septum defect.

a - output portion of the right ventricle is without signs of stenosing; b - output portion of the right ventricle is st e-
nosed; ¢ - output portio n of the right ventricle is not visualized.
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ASSESSING THE DYNAMIS OF VULNERABILITOF ATHEROSCLEROTIAQLRQUES
IN PATIENTS ON ATORKXSTATIN THERAPY BASEON CORONARY COMPUTED
TOMOGRAPHY ANGIOGRAPHY (CCTA) DATA

El Manaa H.E1, Shabanova M.S2 Gognieva D.G.1, Lomonosova AA.1L
Shchekochikhin  D.Yu.l, Rozhkov A.N. 1, Shariya M.A. 12, Ternovoy S.K12,
Kopylov Ph.Y1, SyrkinA.L.1

urpose. Assessing the dynamics of vulnerability of atherosclerotic plaques in p a- 1. M. Sechenov First
tients with angina pectoris on atorvastatin therapy (40 mg for 10  -12 months) based Moscow State Medical
on coronary computed tomography angiography (CCTA) data. University (Sechenov
Materials and methods. The study prospectively enrolled 74 patients with angina Universi ty), Ministry of
pectoris not medicated with statins. All patients underwent CCTA. 3 0 patients with vulner  a-  Heafthcare of the
bility of atherosclerotic plaques were selected for further observation and atorvastatin was Russian Federation,
administered to them at dose of 40 mg. Repeated tomography scans were recorded 10 -12 5 _ Federal State
months | ater. Il mages wer e an @hipablidd mMayner. cSHatistical e a 6, WQdtka$ § bl ¢
processing was performed on SPSS version 11.5 software (BioStat). National medical
Results. St atistically insignificant decrease i Rearchden@tsal

35.8 to 184.96 N 3a4.tdesn umm3)o,n plleague 87f t @om560 066 NNIR2 34
mm3), degree of stenosis (from 41.6 N 3.16 to Afuybrandeod
to 90%), remodeling index (from 1.25 [1,0;1,4] to 1.1 [1,0;1,4]), napkin -ring sign (from 69.76 the Russian Federation,
to 60%), irregularity of the contour (from 79. 1 to 65%). LDL levels deggdvkassed f
0.33 to 2.76 N 0.27 mmol /L. Statistically significant de
5.75 N 0.45 to 4.42 N 0.57 mmol /L.

The study also revealed statistically significant positive correlation between decre ase
of LDL levels and total plague volume decrease (R=0.51, P=0.002), mainly because of low -
attenuation components.

Conclusion.  We review our experience of using CCTA for noninvasive monitoring of
vulnerability of atherosclerotic plaques in dynamics and sh ow that atherosclerotic plaques
stabilize on long -term atorvastatin treatment.

Keywords: coronary computed tomography angiography, coronary artery disease,
vulnerable atherosclerotic plaques, statins.
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Fig. 2. CT-coronary angiography.

The images were processed with  the help of the "Vitrea"
workstation with the use of software for determining

- coronary arteries with the possibility of self -correction of
Lot : . data. The investigated coronary artery (LAD) is highligh t-
ed in green, the area of interest (middle segment) is li m-

ited by horizontal blue lines. Color coding represents the
various components of plaque: green 0 the lumen of the
vessel, the red components of low density (lipid), blue o}
components of the average density (fibrous tissue), and
yellow components of high densi ty (calcium). The total
volume of the plaque in this patient was initially 241

m3, the volume of low -density components was 77.8 m3.

¢033.t a3 aaR3ay3Rdot.

KAeosayRae3t jsasi yasoa afyaysa
993 ea 183 993, ® ® @90 DRy w3yeaBa
af hog®&s¢ca0008aY o20bdees edages<
ya3t 3 77,8 9593 eva 53,7 99593.

Fig. 3. CT-coronary angiography.

There is a decrease in the total volume of plague from

241 m3 to 183 m3, mainly due to a decrease in the vo I-
ume of low -densit y components, which decreased from
77.8 mm3 to 53.7 mm3.
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CLINICAL AND RADIOLOGICAL MANIFESTATIONSAND ANATOMICAL AND
TOPOGRAPHICAL RATIOMLE FOR A POSSIBLE@MBINED INJURY OF TH HIP
JOINT AND PROXIMAL FART OF THE SCIATIC BRVE (CLINICAL AND
EXPERMENTALSTUDY

Nikolenko V.N.12, Chekhonatskiy A.A.3, Osadchuk M.A., llyasova EB.3,

Osadchuk A.M .4, Chekhonatskiy V.A.5, Reshetnikov A.N.3, Levchenko KK3, L - |- M. Sechenov First

Moscow State Medical

Bahteeva N.H.3 University (Sechenov
University).
urpose. To study peculiarities of clinico  -radiological and anatomico -topographic 2 - | omonosov Moscow
relationship of sciatic nerve and acetabulum. State University.
Materials and Methods . Two stages experimental research was conducted in vitro Moscow, Russia.
on 20 human corpses, died due to various reasons. Clinico -radiological study was carried 3 - V.I. Razumovsky
out in vivo on 41 patients with injuries of sciatic ne rve and acetabulum. Saratov State Medical
Results . Research data can confidently state that topographic proximity of sciatic University.
nerve to acetabulum especially to its posterior -upper edge determines high risk of nerve | €- Saratov, Ru ssia.
sion at acetabulum fractures due to influence of bone fragment s, formed hematoma, for M- 4. samara State Medical
ing scars. University.
Conclusion . Acetabulum fractures are potentially dangerous for possibility of simu I-  samara, Ru ssia.
taneous injury of sciatic nerve; in this case a patient has to be subjected to special examin a- 5 - Russian Medical
tion with the purpose of his sciatic nerve s tatus evaluation. Academy of Postgraduate
Education.
Keywords: acetabulum, fracture, sciatic nerve, diagnosis, clinic, treatment, acetab U-  Moscow, Russia.

lum, sciatic nerve, trauma.
Corresponding author: Chekhonatskiy A.A., e -mail: fax-1@yandex.ru

For citation: Nikolenko V.N., Chekhonatskiy A.A., Osadchuk M.A., llyasova E.B.,

Osadchuk A.M., Chekhonatskiy V.A., Reshetnikov A.N., Levchenko K.K., Bahteeva N.H. Cli n-
ical and radiological manifestations and anatomical and topographical rationale for a poss i-
ble combined injury of the hip joint and proximal part of the sciatic nerve (clinical and expe r-

imental study) . REJR 2018; 8 ( 3):174-180. DOI:10.21569/2222 -7415 -2018-8-3-174-180.

Received : 06.09.18 Accepted : 20.09.18

f yae 36833 de6) 30 @B83RY¥YoRenbEmsM pyaydseYaososahel3dy%WBuos3 |
oahe Y®¥ameasaodoese oa3¥aYedagdoe¥aag 683RYs [ 3, 5] . hapey
9936806 eva3xBReayosos WHhRzoWoemBoazHaeRYVGoyaszdog e3at Ydaac
aa, cea> eRooho 3RODAFVYyoaHg WdRId'waososboemmd R3aeRdoyseyas aa
20% [ 1] . AeaRdoe 3tR- Rseaadda¥Rg dJgR®3e8d)} naae YeRedaf
Iyosogst o32fra099a3806 £ Reay-aoadhRRes agdRivdwamd , edt €3029tcat ¢
Ryaa382d092 ) dayaoaot fodi ohgaoaxo t3ogaaiRkamdodi o 68RJdeoado
eaYs3aneaaost so das3>esohfg 3e3]daedidiohy. saap¥ae¥eat dori aeead

9o9pndsae>r20ya8a3606, 2368RI1cHt <RIz 3mH )@ 3 3y 0 GaRMIDYoL 6( 96336RW
909 dofo B630Ff}IGB JGBayoaaaot do0pom@pedaeayg daz2, 6] . ZadRD
aR3 sy ceaegaeR d Yh+ o39pR3 ) fagoeoad@daYardsas3sd 3aeRd

eoRy9a368oya3des 6RAeOIJO &- JyReB®a3d386RBRY3IRea3zcat gadide-ae
deoyaY, 9aY3adoeyaY O o906 3000 0630)03iyooeYy o 2y 3 Hagosy am 0+ dyoadecoo
dodas @&69a3063t d ¥3)cedR-r aglBiophdgeresr za¥RdawobRGcODO rodi a

90 do&a3e0e, BRDRR®E 933680, Raszgddp¥oap Ysreoaross Yheodosasvoas
eo2ah, saa3aeda a2y a8 RI yag3bom oYehHdV30RIGE090 o Re AjodBwBjaNRge-[ 4] .
da¥Ydo fraoes3acgo9 a6 de3a6o. ORpRdaeoc,3 08 Rm® ;Y L60og 3Rfo6Rg
>f 3630d frh3e3a os009t1yoe3st osooygeshoad oo Ry dFkm® ot Yadodi bi
} ddRe pobao 2 63} eR, deoconher dRIAPPE>P OBRPOg YR3IOIRoadaY
€3o02Yad d bosasaaol yR3gag o gREKRvwadkot ) 38RI1G31tR-203
3683)de}) 3h 63RYRReoODbDBReaFdaoepaaszaxiryRazdoa Rs3eadash, YRd1 yF
ea3teodasgot deaedoyazxeYe cehRcowadsa&Fody ,} dPbR&a&E ac iedd dR RJdBmydm
9590 e€a3adasRs2 Yabs3zazde,; odB ReledagR¥dbI gGagi3n B 368 Y} I 6 3 R¥ e

|www.rejrru | REJR 2018; 8(3):174-180  DOI:10.21569/222-74152018-8-3-174-180  « Is tc O dAd5y O


mailto:fax-1@yandex.ru

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

3R339RB30YRI yoa -goReRYBaRdw ya2fomd yaszab oydy 3 Ya8] 8309903
es3aeeaszfhddo b sagRao2bshRYobdarnooeydw oaas 12 35 O deoae3 Rz
paadt 3aeRdoysaya> 903 YR -3 0¢ 3caacstandoesssR) ¥ 3 pa¥&AIbD Jd@o6 31
djpnpoeaae YeReoah, R 8Rdnaoa e3c3ghefhh YweaFRodd3Iadaor 3RI6">d( YRH(

*Ya>aY309000a6 evORyoa360mpme JOursddgma oTRISeqdYad) yRtg), " K
B3RYof [ 7] . Z3oYaeaooahat -dRAONA fg¥oeldipu Bt g) . y Reaos e dR
38Y] I8 o f Rde ) Rdi aa3ai a3 opRegdfjgo o oF§gRpdot do 3 0ao@ypaoa
96 Y 9Rvyaese 3Rfeoca. 3090y oRYR; ®»R edaada, 3Rbosasa

2a0di 3Rf a6Hh. Y ©eY) gdeeostegaY 3t s O c¢cdo3zoce

¢RecoaaRdobo3aYRet 09900da JddRoaYdaooa, yYyB6a 29089 ¢cdosf
3a0aeyadaadayoyasdl) I eoBygoparamd|Yoditabe & a6 RJIoObo23aYRa ¢

ceaY3aneaaot 3aeRdoyooayes o902RRoRBI ReREMBaw3I RJoyaszxdqo®e- Yb
BRbaroe3coseoys IRIBRIYRIRP>FIPSHFCT 0806 3aeRdoyseys 203 YR 3
9a3e6tg RaePRPeegyada RJoyaszrdogoa-YhRpdIR®BIGRHR 2 1 dasasaesgRsq -6RbD

Y0926 0ayoa €3ad3029Rdi dhJen oyaR338R YR, Yas dasa3ha s en@g o
YeReooah, edt 2680950 bhdEm®»D 1t g RRDeRyPpI>3B Oy a3daa baRyasaoa. ¢
ceosxdaej1yaese 3aR¥O2dIBRGOIM®-¢c RARO®OIGAHY sanegp o93cadi baVYRooaho
fFo29023aYRoosas wWBRVIReec 3 90 €30egR3RBR90 oRHEGOIX¥ OB RIEAJ O yc¢
dbRea3oRdRh o sagaeh. L 33daeadBRYRao X JdUh iy Rdl @o & .
td3>eas3o909eRdiay1r o9 ddoosoyasxdy1t¢dgRaeyaszrdRt yRzei o33daoesa

jdseasosaaeRdi aRt yYyR3e6i owa33daeaOWRootacs ddygydasot 30 9R-86 29
20+t RoReaosay3RdJoyas3>dog UhRIeFaocddrroaeyaoadaydya3zagayges ¢
906 Yased)pnpoaae YeReoah o 3 aseRdoyodwsteymd d as8draR; 6368 Yo+t 3wy ada:
rhde Yheadoaosa 8R 20 68340cRgRAdIWPyadwWa 22008 YR O Yased) naase
daaea, ] 903¥0Qg &6 €30Yy029, o000 ca3BiruRaakpg oz ®eaYRo0a o day
da Y Resoo ceas3odasoyaszdes 903YBH8 daes@ofjnpyoss 30, paagaa ]
2do B3RYooc-eBzeRe®di soys Rzz®Ras Rs®ReRdoyseya 9203YR, ivaebs
{ d3ea3osaae6Rdi aRt y R3egi Reea3aefpetad Re cosha d29 R Ya3ged) ndiosdn- Ye R

eaY. 38Ya> e€a383ReRYY0og (22) Rdo
PR -4 1 e6Rea bRevoo29s eva3zxa) chfys YorzmRadARMoe abna ecad)] yaeR 3
saRFMoyoahe ©2a3Y oaR e€3a@tpnasooyecxy aRdaerYHgowvRra tYodoszi e«

b eodea3zed 9Rdaya @RDHR eva YR@Doms B8WBWRP sardd®e) I Yy 1a-¢od
Zo3da Yheadasaost 3e8YedR 3m-e Raad®ddyjod 0013 YRRMar aes3 asosax-=a 3
s5a3tdo 3R33@8atoadt sape] 6309 a®od3 Rtdpda dBm3Ya f g sRaoe Rdt 6o
dypaae YeReooah Y @83tg |} iR gadeRWYWd a sooR sdyzB8dic oVe 30 e Rd O Yooy &
geoeR 98a3YR 06D ceoda3z3ed 9 Rdasycoa dasPbd,h e aMRo RdoebYoaaad RH R, !
3aeRdoyseae doa380 O oYRo3jgeoedyaee a d8&®eosa g aa dRde a3 t yYdithag 3t
d3 Rt ¥YeReooah. T aec 99063 PID-& 399 Yooeemadnay3e €3¢ 06O RAODHO3 aV3Re oo
yi 1 oohadcoasosae Ooydh edio-ooyed Yy 3zagoadddyReabeaoa 33ado.

6fhs oR o9at dodasReaszas ydjroof ©Oewyploassbts&¥a Y vORYyoaa36DI
6dqRa9. | ydy ¥YYaeodo eca3caoevdyadd;smesec obeBRBEWRM o 3 ascay-a9 &
3aeRdoysaya 2a3YR eva } ea3Rdedn YV 3xamxiYReaamda €30 3aagy
yaya dod3Rea3 ca03a0950yRdy ecepooydasdyadR3)] ®0oBRER 39 atYV-a ho
ceoaYu3goea3ed 2903YR. geRR00-0 baod j3yomBRet €3t9ac bReadecag- € 3:
3tdo 3R33eatoa02a a6 at doosydegBaear JoReRBaxBMR.danR a9 RR3E€ I«

Zo 1829 3R338atoad2ts fhHdRe-zamraaRfde §R jceaecewadm 3i yea 8RR
3oyaszdR+t dR3cRaoRoaRsBYgay aR-doxygaombhyac ooy 3 RJoe3s eRdady & 3] 88 RYF
092926809 arY0906 3FaeRdOysay ®- o ayseYRR o o bYvoesdat doja Yht Yoai ceasad
996 YeReooah. O 920360 coaseag&¥eReaah YR YszeRaoYoci 2382098 @&
¥aa 3aeRdoysaa a6Ydad33RYGW-pod od3aenadfegy ef3 RysaaagayY. O ayvdbho
3do2 8aR d@e&as3e60, >y 3RooYyOYPRY-3icomBandd@e eadbpdebaYRJdO e3®- 30
ageo2d8o26adi eaedqRaoafso of 3 Rb &Y Rooet3s00,dc 2B ReRbaraes3aoalya
} 32Y¥90d 30eRdoyses dqoa3red ReseaVYadRads ot odadapsy&®RJFobo3aYRae Y
Yodoa 3, 2N0, 4 99; 9YR1 3)Qg300aYyooa diiRet@ d) p 8 &6 Ye Reoah, &3 o-f 0383
Yaszsedy) npaas YeReoah &9 o J Y¥daga¥YRaeskadeher Od+t (Goaya f o
4,3N0,5 959. aR DpoYes, €302¢caevad9oRt bgaszaY
PR -2 11 6Rea | dBRAd3d »wo yResdfo yR oaRe 3eades 6R(, yeoar f
233daea¥YRoot €e3aYarodo d oo RIR3BOBEIFRE®EIDA30LIIA &338-0 €

38YadR 30eRdoysaya 2903YR 30xxaga@s dqorReaRmdRyfdex 45¢€ doedas
e e R3aRgas, YYoet aya Yo 830 d&RYaodiomws s RdareffMfsoad) y oaRes3sRYdH?

|www.rejrru | REJR 2018; 8(3):174-180  DOI:10.21569/222-74152018-8-3-174-180 & Is tc O diAd6y O



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

tyaeoyoes ddRedo ceoY¥3anpeo s> RYadapdBosrcoR | 3 aYaogddRRe
ceae Jydas 10& Y oaRes®YORwvO g3 Rbo,Was30sd) npaswfp HFxraRevevaszsoyRd
iea ecoabYoadtda eod) yoasti oRR- sawamB8yaaay3Roasa yi
dea beaf3RDAOBOA bResaya o YadFRagope &3RRNo9, Yht YdaaR
Yazgdy poRwodfr rab oaR3doosot caRoyeiRdegasdRt frdoba3z>giR-3R3
de3gsas BRbaYaya ¢cot 3R, ooc3diepadwad Em30BR3IRJ Yassdianoses
38Y0ooo9aa ecadapnaaosa do3cadfg odqg daEas@¥,0oag dYaoustg e RedasaR1 . i
doyoay 2 des3oy, fodaoaoa Gc@&ayo®a3rd>b0006ssicadebdt aszt oa30jYoHh:!
9020 yada¥Ydo faoae3a99ae (doa3xeo3x{(a¥doYRIyos YAHhzradoe 3023d ¢ o
Oza dodoyaseYaososaha 3@b) dis@Reshu smadeeddy Yased) naasxr-YeR
YRoot of 3Rfr aceRm A MiYcroasof tetHExmelbR 3yae oa0aega33ae368Y0a9d
Statistica 6.0 9s08aeas YR3 aPReBEAge co 6 @R A PIg 2f 3RbaYRY v«
do shy ¥a>dasaoas 330906 R3osdocmoapgzrdag3t 3)frcaY.

330eO06 Y0¥ do 330e906 R3ododmsopwerdasg 3 R3Baaa0 02b) yas o
330eveo0ya dYRe3sReoyoseoyoe a6ddeaeaaysRJoyaszdog 3 9f 09923 60C

Od+ Yhyoasdaasot 330evo0eEa3VWoRs adt cdadB8cohg 3683} da8) :B-¢3 d
a¥ofrdo (N m) €3a0ped Y3aye FudmeydRiodiRoszxBRODSFr 0rR3I A0y 3
d¥yRes Raaa oasddasasaosa (R). tdPResdwnr sweod)coo (393. 2) . Od
(m) sesaeadtdo cotdesmdadadoemIz o028t I Yy 9R 3805«
m=+ g Yasgoeo 3a¥dO®aoe (3Rt Yased

yosda aerIeaavsgeooe
aeaRtessoeod+doO§ 9b§§
rasotooeros (). FediyadRhoy o 00 JIEFEDs (V% vessaRaav:

. g ayd] ob e9R Yas3ed) pnpoaes a¥eRe
R YR
gabydieReh osmidaes ° 3333333\ 3‘na3Re;R saeoRdi affs daRas
=
&

¥n—1 (e309
30) . Co cRId 4gaaaFH BaydR ¢€3a0d6G6oao

s
J]*, o eadodo at cacadRo
g
3+e sahagaoeaa:w 3adeRdoy:

Z39  d3scaoeseoRdi 8 6 G o9 ag
eRdoyosaya o043 Y edee*é»waed;o@} 5 bReaos;R d3R1 Yasedypo
YeReooea egoadjyash adaejryoa aoeuh;o yao 99003330 sae{gae:{)q% o6
YhgeeR ob fodivoyae 3~oeRdo%e°§yg% f$6~8843 ) >y o

9a3Y dapnpoe e3Rdeoyaszdo ofRk IQQGG%,Q 38*&6‘7’0%36‘?‘;
t 3i eadi da 3o0rvO20026adi a&e( 9§ﬁér§d aefa%ya q;::(de 236;19(16663‘

809+% 990, R | 3 afmame 3daes3Rad 3R3FEatB o

g 2.34. (Fig. 1) ¢ 2 .3. (Fig. 2) ¢ 2 .38. (Fig. 3)

¢o03l. faoeyonoaysfRe|¢g032. faoaeynoaay3RoodR-|¢033. ¢gaaesydaoay 3Ry
YoyeaRboroevesadaaR¥3aso0aya 3} 3RYR Yd-{baraes3oaososayad 3p3
Ydoa3e&Em aad6o0 G2 3 de8e83R36803 R¥| 3eas €320dG6902 39 -
doyaho 9a03Ya9 (eRa/3aYRoaoaho oeRdo-
3099096 RdiI @ YR3B802)|3Yes (eRaoafha X}
Rdi a6 YR3B80) .

Fig. 1. X-ray. Right hip joint in an
oblique projection.

Fig. 2. X-ray. Hip joint in a direct pr o-
jection with a contrasted sciatic Fig. 3. X-ray. Hip joint in an
nerve (experimental data) . oblique projection with a co  n-
trasting sciatic nerve (exper -
mental data).
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Fig. 4. X-ray. Right and left hip joint. ®Rfdreassa { 2, eReo0d3e ., 4

In a straight projection: a fracture to the right at the level e S SR L D Jelit.

of the border of the iliac and pubic bones with the trans i- | A fracture of the pelvic bones at the level of the border
tion to the acetabulum with a significant displacement of of the iliac and pubic bones with the transition to the a c-
the fragments and a minor disruption of the sciatic nerve etabulum with a slight displacement of the fragments

function. Obser vati on {1, Pati ent F| without disrupting the integrity of the pelvic ring and
complete disruption of the sciat ic nerve function. Obse r-
vation 2, Pati ent B. , 47 y.
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MULTISPIRAL COMPUTER MDGRAPHY IN ASSESSMRET OF FAT
AUTOTRANSPLANTATESFKIMAMMARY GLAND

Startseva O.1., Serova N.S., Melnikov D.V., Kirillova K.A., Zakharenko A.S.,
Babkova A.A., Kapanadze L.B.

n plastic surgery we often have the need for soft tissue volume restoration of different Sechenov University.
localization, to close congenital or acquired defects as well as associated with age - Moscow, Russia.
related changes in soft tissue. Autologous adipose tissue in many properties is the id e-

al filler for the correction of the body contour de fects. However, despite its advantages, this

minimally invasive technique has been secondary to more complex methods of reconstru c-

tion 9 flap transplantation. The main significant drawback of fat grafting is the unpredict a-

ble and ineffective survival of tr  ansplanted fat (20 to 60%, according to different authors).
Currently, factors that can influence the degree of survival of adipose tissue and make it
more predictable are being actively studied, in particular, the effect of Leucocyte and Platelet
Rich Pla sma (L -PRP).

Purpose. To prove the stability of transplanted adipose tissue survival with the add i-
tion of L -PRP in breast surgery via multispiral computed tomography (MSCT) with the calc u-
lation of resorption rate of adipose tissue before transplantation in the early and in late
postoperative stages.

Materials and methods . In the period from 2013 to 2016, a total of 48 patients u n-
derwent surgery at the plastic surgery clinic in I.M. Sechenov First Moscow State Medical
University. All patients complained of d issatisfactory appearance of the breast.

Patients underwent breast lipofilling in order to correlate contour deformities. Monitoring of
adipose autografts consisted of the following methods: MSCT was performed in 12 cases (5
patients after transplantation of pure adipose tissue and 7 patients after transplantation of
adipose tissue enriched withL  -PRP).

Results. The study of the sample volumes and thickness of soft tissues after the
transplantation was performed both with and without the addition of L -PRP. A steady i n-
crease in the soft tissue thickness in the breast region was revealed and an increase in vo I-
ume was noted in the main group. At the same time, in patients of the control group three
months after surgery a decrease in the volume and thickness of the breast soft tissues was
revealed.

Conclusions.  The results of the study show that the improvement of breast contour
after transplantation of adipose tissue both with and without the addition of L -PRP provides
a steady increase in the thickness and vo lume of breast soft tissues. The average loss of a d-
ipose tissue after transplantation ranges from 11.62% to 17.13%. The results also confirm
that MSCT is an adequate method of visualization of adipose autografts and volumetric
changes in the late postopera tive period.

Keywords: multistispiral computed tomography (MSCT), adipose tissue, Leucocyte
and Platelet Rich Plasma (L -PRP), lipofilling, breast, resorption of adipose tissue.
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Fig. 1. MSCT, breast, soft tissue window.

a, b 0 3D and sagittal reconstruction, evaluation of the breast volume, Y o axial reconstruction, measurement of the
thickness layers in the breast area, ¥ - sagittal reconstruction, measurement of the thickness layers in the breast
area.
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Fig. 2. Diagram.
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HTpanma A (Ges AOTJI) The number of fatty autografts transplants in the breast
uTpynna B (c A0/ area in group A and group B.
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¢ 2 .32 (Fig. 2)
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760 17 ] Results of the breast soft tissue volume change in Group
750 17 A (without the addition of AOTL) before the transplant a-
B ora0 > tion of fat autografts in two weeks, after 3 and 6 months.
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I P— P R — Results of the breast soft tissue volume change in Group
o a o B (with the AOTL) before the transplantation of fat aut o-
grafts in two weeks, after 3 and 6 months.
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Fig. 5. Diagram.
Dyna mics of changes in breast soft tissue volumes in
group A and group B according to MSCT data.
¢ 2 .35 (Fig. 5)
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