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LACRIMAL GLAND CARCINOMA: EFFICANCY OF COMBINED TREATMENT A
PROGNOSES

Saakyan S.V., Amiryan A.G., Valskiy V.V., Mironova |.S., Maybogin A.M.

urpose. To determine the efficiency of treatment and to assess the vital prognosis of Moscow Helmholtz
patients with carcinoma of the lacrimal gland (LGC) in long -term follow -up. Research Insitte of Bye
Materials and methods. 26 patients (17 women, 9 men) aged 10 to 69 years (mean Diseases.
-38,9 N 14,9 year s )eatadi Al the gateds undemvent atcomplete clinical - Moscow, Russia.
instrumental examination, the diagnosis of LGC confirmed morphologically after surgery.
Follow -up was from 13 to 204 months (median - 22.5 months) after surgery.
Results. In 3 patients tumor stabiliz  ation was estimated, the others - various | o-
cal/regional recurrences were identified. It had been shown that the basaloid subtype of a d-

enocystic LGC prognostically was the most unfavorable. Distant metastases were found in 9
patients, 4 of them died (media n follow up - 22.5 months).
Conclusion. The efficiency of LGC treatment remains low with high risk of local and
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regional recurrence. Prognosis of LGC depends on several factors, including the histological
type of the tumor, the presence of perineural i nvasion and, possibly, on the pati

Keywords: lacrimal gland tumors, the lacrimal gland cancer, lacrimal gland carcin o-
ma treatment, prognosis
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Fig. 2. MSCT, orbit region . Lacrimal gland cancer.

R - axial reconstruction. Erosion of the bone wall (blind -ended defect) in the area of a tumor (arrow).

b - sagittal reconstruction. Perforated defect of a bone wall.

¢ - axial reconstruction. Calcifications within tumor.

d - coronal reconstruction. Tumor infiltration of extraocular muscles.
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Fig. 4. Diagram.

The frequency of various histological forms of lacrimal
gland ca ncer.
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Fig. 5. The recurrence of lacrimal gland cancer in inferior

-external and superior

in 18 months after combined treatment

(surgical and radiation therapy).
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a - foto. General appearance of a patient ~ (arrows ).
b - MSCT, orbit region.

c - foto. Gross specimen.
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A patient with lacrimal gland cancer in 20 months after
combin ed treatment (surgical and radiation therapy). The
recurrence of lacrimal gland cancer with intracranial
growth.
¢ 9 .36 (Fig. 6).
TRt dofcR. 060o23ecadayoyasdoa 31feoef) Reaseadoszeaboaya ¢LVY.
b}_lzslscfg'r J’isQ_G)dzJ dzr 2/ toj @ ) jteddzj oted [lsHOdzj dz
OH Bdf mistsL m;uquﬁ,_'mmE q dzo OL W ®jls OMs €
tar s Oqdqd § M.
1 OL Ozt d H vV eafmjnr BESAZ 0 4
(n=6) (312 & M)
stcdBted W 5t v 3 dL 6 Bt 5 5
(n=6) (2636 3§ M)
vz 2 dzv to ¢ v 2 dL 3 Bt 3 1
(n=3) (12 d 36

|www.rejrru | REJR 2017; 7 (2):8-20  DOI:10.21569/222274152017-7-2-8-20 HlstcOdid y O



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

900 ddosoyasades 3029¢6 o9 RGO (O3 o YFooedoos o as36raod i dRdayRyaoe 2
des3obaRdo bdadRyas3eYoosooRyo 1gRTRPpeaxsRcoa3[ 24, 26] .

pasaot [ 11, 22, 34, 35] . d-adi YOoesadryoankhi ooffg 3 baBRa 6 31 2
9R @&3a2r090a381950 3a36R bhdogdgBpeagygea¥oasadasd aefr dj yaoaot 323f0
geodo, R O03Rooec c0300aV3sRdipd»padhadtya dayasot, ] Yoed@m- YRt
boae o9 o908dodi e3sRcoae | 0363 RoR|gedatamsed)ig piHhH¥ed o2202b23)1yas
[17, 22, 36] . o oRfrememosztr) yare ¥lodesteRdna 990920, -yesae

RYea. ] 80% fadiohg foadi Y oo3ffao edoe 3roff)d B RagdR3 Bfps 63 af | IB- € &¢
£c32baRdas sReaoda3eRG292 ¢LY 86, atd] yoookodéwaRdad Yo Joyaah

L 93831 9098 Rdi aRt voRyaa3zeudBp YRagRKRBeoosasaost, yea Yd) ya
380 tF¥ 9 ¢ T, aRor adaa c>odbeceRBIEPHDRedatdt afhos ¥ 3gasa
e3aeacea3RGI>00 Y > ces3oecadogdadot ZaedMRyRxdbDR yesa 3023d dadR
¢EY. A3a>frao9o0a36tit I bdadRy a3 gcaeajogpahdyo ojc j madioshg, 9a epdy) yo
sdafeawadabh Y oae6doyoa o6 yarroEdRYy®m3da@Y e a3 R6cII, adRDHBRJ:
ahg €3a6033aY t+tYdtaoaes3zt YVYoyymaopcei godicodfpgyes y ¥yogsat of d] y (

9a36H daoae6) 3aY ae}goado, L 3co3h@ao Ye 3 DWW R{ddA] . T3ReoGcoao
deo3go o9 o8aRdoyosa dqRAdi cododRea% e Ro @z g gaRdudyphRs »1R, 9o Y doec
edRa 9, decasha yRya oacs3aeoadbmasBt eaXaogadpt o f 23¢coadi ba
yas €390 evoafi3adRyaszesYaoofg o9e3ycgesydstogd (Y28 dt3 7a¢f d) yaosot 3 F
39] .o6tRae 31, yea d¢g7T o2s9sam-e sodiadesycmes fa@e sca36 2 G i 90663 a0®m-aa
29 yas3e¥YR ed+t a2e30r0dasaot omcasREVERAgdI®E3 Re I, afr € yaos
29YRboO, >32fa0990e | +odi ohgbhavyRxrxumexxddRsepsbolg¥hg oa0aY, F
YR3oRoeeas ¢tY [39]. o afogowudhg de RBEB A ®wB95€329500002a>d- 83
B2G1H , yea 8R oRYRdioafhg 1eRgBRgoaRbY3IRRD o ¢ ¢-@A} [2,042 (- 349).

aa 33} yaszxeyYy) ae 3e06odoya-3>dapy 39teB 3ty o ROgae o, yea RYgca&aszfh ¢
€e30boRdoaY, yWead oyas3aei feR 6 39 avo03t80380 33y R 8 Yh3ady) I tLddmde oY
aaa Yht Ydasoa ¢EY. Zo3dae omm o £t 3 xxWBaowedacq B 4dwa e oo oY of d] y
] 386RoaYda oar¥Yofoyooyoa vORRoOaBRNS g Ry s¥sdmy]s ooy o dayaa-ot
d3oaReaso26R, o, 32>a268Y0e@38YovobyooageeR¥d diemdojaa oaRyYdI> O

2 8a3xYaa¥Y3a900909) dayaoRiI.odtadktdddddyaisgaesdes e€3RJdeIda.
bY); daYhg o9aecaeva¥Y o933daexs®rRa0t AeRdrawmdaoadé§a oaRevapneh bsoy]
sReoYaoedRdes3areadanasoto-bdboadoRyaafeedrRl &+ ] YyYaaoa o9 3 add&R9 ay
9oye €3a2G6033R Y 3daboeoaec apadEma,JoerRd o9 deBwRIce3zxt J 3da¥Yoit
dasot 3a36at oot a3} DR1yog opRyalvaegc cegBbBHHc obdy yasot frab

23¢fr2068fH o ydRDOHR. 3090y Reix-dia®ps jepeR I yyoege @dR®®Es . 3 aaRdac
dR oaa ceob¥Yadtas &G 039246 H 3 ¥RoarboxrRogadscapgoarodo ov3Ra
3809ad @a&3fo26H, Y 3Y1bo 8- yaeRe ypdfpos Ry Exd®as 3Reoadayoya
ataei 3t Y dadlsac 3 doos<ci I¥Y6e @33 0 0, 2683} 838Y0209 |} 9aeel

Bo9o9ay3RdJoyas>xdae vORyooa3BI(dosecBheRIGFd) yasaot 23f0268Rdi aase

TRdeodR ¥Yarvasot rodiohg evagp¥vYiladsmeashsoarddo. L 28950
dRofadaa w®©vo3xdlJeRfadi afs Yogauaxdmds,oodmmasaVoMRI3xro9Re3IYReit 31
e3aofrdasR bBRdqdiyRaes3t Y ooc3gBIVIAFDDMoIdR eadaeg a3 RcIa>00F> o

eat vyaoes eaai BR3yaBoay aa-godki,aedesceRe30RMe ogyRYdR €309as8tas0a
3sdoye dayasost o2 esododRgea¥FfHasR eshyWogg bdeadRyaseYasafhg &3¢
sagaeRs dayaaot. O 3Ytbho 3 L1e9poafpYRIosadeYaJRda, Yy 83 3

adeRdi s o dadayaY 3garvog3t 3REBYORIdBIJt a@e & baoa dabd-Rdo
gos3)l3yoyaszdaa dayaaoa tYdteest n@demAroahea YO Y e©3)}¥y0g o
3gasa Yaeasaot rodiosafhg 3 ¢tVYyRs3ldaas32®wl ,20 gv-eadomadyy 2 Yo Yo
tLeas coadoapnasadd VYoeboodRie 3HRgoy dRsIdooropwEdsa 3R339363 (
9809820, yeoa (go3)3yndyasdoa gdRypnoaye ofrdjyyaaot 2 ®©3J)¥%¥0Q
eadpnoa ceae3Rb] s5aYRei adi djovnapfgPaoast3aRe3gR dadRdi saay e
3fr0a6fH 3/ rfrab JeRdasaosas ¢ a3 Rpoayseopoesr yadepo@®ddi e Rdpa 3RaBs5sRa:
dea3e60, 926860Y0203})t @8as9, Yy @ dRWeER®BHo Rr dy dm® ot a3 hHhaRMRS 0 ¢t
bot ae)jgoado o0 -BT&LOoxPJoRFBBbRBJaya> 303dR 0089683 RJ3RaoRdi a8
»90aye> gR3RJdqea3R aa 3a36R p&6} s ®o 6 §bar aVisiaeshtg 3 93 d &

290183t eReoaha, Yy Glad beassagYouseRI@Man3 peasaoahso ©eRaohso ea03Ro0aY:
3f028hH €302 ¢tY 90 390pDRazd- 3317 BDNERIFERDOI 3

YRoot 2, 3aa68Yae3eYasosafl- aa JOroadRy@vRp®Ba Yrs3 as+t Rdeo¥Yaao
DOYRasa3ai rodiafhg ¢tY, o 3VWoaehnassscgdozoaanmzgRboaaszsco 23¢ad

a3 fha RYea3f 3a98aYRI@G3t Y scocodsausseR¥romdRmoa@ms dmydicaflgyY. O

|www.rejrru | REJR 2017; 7 (2):8-20  DOI:10.21569/222274152017-7-2-8-20 st Oy O



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

¢ 037 R(Fg. 7 R). ¢ o3¢ (Fg. 7). ¢ 237 Y(Fg. 7 3).

¢o3/. ®od3ae3aeR3Re. o623@adeyoyaszdoa 3} feo2ef Reveaasado:
R-fRbRda2eafhe 3} fBoE.

f-d3os3ofr3oa3da3990he 3} FeIE.

Y-6) f ) dt 3®fwe o e

Fig. 7. Microsection. Histological subtypes of ade nocystic lacrimal gland cancer.
a - basaloid subtype.

b - cribriform subtype.

¢ - tubular subtype.
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COMPARATIVE ANALYSISOF SYNTHETIC AND XEQIGENEIC OSTEOPLASTIC
MATERIALS APPLICATIONOR AUGMENTATION OFTHE ALVEOLAR PROCESS
PART OF THE JAWS BERE DENTAL IMPLANTAON ACCORDING TO THE
RADIOLOGY METHODS

Tarasenko S.V., Serova N.S., Ershova A.M.

urpose. I ncreasing the effectivenesttspartal andh@t m-e f tedBovritir € at
plete absence of teeth that require osteoplastic operations by applying synthetic Moscow State Medi cal
and xenogeneic osteoplastic materials before dental implantation under control of University
radiology methods. (Sechenov Unive rsity).
Materials and methods. The study involved 32 patients (14 women and 18 men)  woscow, Russia.

aged from 25 to 65 years with the diagnosis: chronic apical periodontitis, chronic periodont i-
tis beyond exacerbation, in which after the operation of tooth extraction, socket preservation

with osteoplastic material was performed. All p atients underwent cone -beam computed t o-
mography (CBC T) at pre - and postoperative stages of treatment.

Results.  According to the results of CBCT in the 1st group of patients (synthetic m a-
terial), a satisfactory condition of the osteoplastic material was no ted, the average density of
thenewl y formed bone tissue was 1490 N 448 conventional un
process |/ part of the jaw before the start of treat ment
the oper ation of tooth extraction and socket p reservation was 7.45 N 0.51 mm, \

81% of the original width. According to the results of CBCT in patients of the 2nd group
(xenogenic m aterial), a satisfactory condition of the osteoplastic material was also noted, the
average densityofthenewly f or med bone was at average 1850 N 370 conyv
width of the alveolar process [/ part of the jaw before t
mm on the average, after the operation of tooth extraction and socket preservation was 6.71
N 0. 3mwhioh was 82% of the original width.
Conclusions. CBCT is effective method for evaluating the usage of synthetic and
xenogenic osteoplastic materials for augmentation of the alveolar process / part of the jaws
before dental implantation.

Keywords: cone-beam computer tomography, osteoplastic material, socket preserv a-
tion, dental implantation.
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Fig. 5. CBCT. Panoramic reconstruction.

Patient N. before treatment .
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Fig. 6. CBCT. MPR and cross -section in the area of the
tooth 1.6.

Patient N. before treatment , the width of the alveolar pr
cess is 11.89 mm.
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Fig. 7. CBCT. Panoramic reconstruction.

Panoramic reconstruction. Patient N., 6 months after
socket preservation in the area 1.6.
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Fig. 8. CBCT. MPR and cross -section in the pr ojection
of the tooth 1.6.

Patient N., 6 months after the socket preservation in the area
1.6. The width of t he alveolar process is 8.92 mm.
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Fig. 9. Ortopantomography.

Patient N. 1.5 years after the treatment .
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Fig. 11. CBCT. MPR and cross-section in the tooth area

Patient B. before treatment . 33

Patient B. before treatment.; the  width of the alveolar part is
7.04 mm.
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Fig. 12. CBCT. Panoramic reconstruction. °2>g R3 o238 679 .

Fig. 13. CBCT. MPR and cross -section in the tooth area

Patient B. 6 months after the socket preservation in 33

the area 3.3, 3.2, 3.1, 4.1, 4.2, 4.3.
Patient B. 6 months after the socket preservation in the area
3.3, 3.2, 31, 4.1, 4.2, 4.3. The width of the alveolar part is 6.27
mm.
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Fig. 14. Ortopantomography

Patient B. after the dental implantation on the lower jaw .
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DIAGNOSTIC VALUE OF BRAIN COMPUTED TOMOGRAPHY PERISION IN
CAROTID OCCLUSIVE DSEASE

Vishnyakova M. V. 1, Pronin I.N.2, Larkov R. N. 1, Vishnyakova M.V. 1

urpose. To determine the diagnostic value of computed tomography perfusion (CTP)

in cerebral blood flow assessment in patients with chronic brain ischemia. To a p-
preciate advisability of CTP for patient with different variants of internal carotid a r-
tery (ICA) occlusive disease.
Materials and methods. During 2015 -2016 years in CT and MRI department 103

patien ts underwent complex examination (ultrasound and computed angiography of brach i-
ocephalic arteries and cerebral vessels, CTP) before surgical carotid revascularization. 76

patients were operated and had postoperative examination at the 5 -6th day after surge ry.
According to internal carotid artery affection patients were divided in 3 groups: with unila t-
eral ICA stenosis, with bilateral ICA stenosis, with combination of on ICA occlusion and a n-
other ICA stenosis. Cerebral blood flow (CBF) coefficient was determ ined as relation of CBF
on affected (operated) ICA side to contralateral CBF.

Results. In patients group | with unilateral ICA stenosis CBF reduction was mea S-

ured on affected side in 72% of cases. In 26% of cases CBF was reduced on nonstenotic
side, in on e patient CBF values were symmetric. For second group with bilateral stenosis

CBF reduction on the side of heavier ICA stenosis was observed in 46%. Greater CBF nu m-
bers on the less affected side were in 42% of cases, in 12% CBF in second group was sy m-
metri c. In third group in 74% decrease of CBF was found on the side of ICA occlusion co m-
paring with stenosis side. In 17% of cases CBF was symmetric, in 9% - CBF was faster on
occlusion side.

Postoperative examination revealed in first group with initial CBF d eficit an increase

of CBF value in 81% of cases. In second group in majority of patients with initial CBF deficit
on the side of heavier stenosis postoperative CBF also increased. In cases with faster CBF
on the heavier stenosis side an equation of CBF in both hemispheres was found after su r-
gery. In third group in patients with better CBF on stenosis side comparing with the side of
occlusion in 45% there was farther increase in CBF on the side of operated ICA comparing
with occlusion, in 55% - equation of parameters.
Clinical symptoms characteristic for hyperperfusion syndrome were detected in 1
case in first group. In all other cases, there were no focal neural symptoms.
Conclusion. CTP examination in patients with chronic ischemic brain disease can be
used with clear clinical purpose. CTP can be most helpful in patients with unilateral ICA
stenosis. Farther assessment of CTP diagnostic values for patients with chronic brain i s-
chemia according to ICA affection variant should be studied to find appropriate criteria for
clinical usefulness of the procedure.

Keywords: computed tomography perfusion, chronic ischemic brain disease, internal
carotid artery stenosis.
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Conclusion. TRA for BAE has the same efficacy and safety compared to TFA. The
duration of the procedure and radiation exposure are comparable in both groups. Increased
patient comfort after the procedure is the main advantage of TRA.
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Fig. 1. Angiogram.

Intercostabronchial trunk: right bronchial artery (white
arrow) and intercostal branch (black arrow).
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Fig. 2. Angiogram.

Right bronchial artery. Performed using microcatheter
Maestro (Merit Medical).
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Fig. 3. Angiogram.

Total embolization of right bronchial artery with the
help of microspheres Embosphere (Merit Medical).
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CONTRASTENHANCED MRI OF THEHEART IN DETECTIONMD QUANTIFICATION
OF BORDERLINE MYOCARIAL DAMAGE WITHIN HYPERTROPHIC
CARDIOMYOPATHY

Mochula O.V., Tereshenkova E.K., Pavljukova E.N., Ussov W.Yu.

urpose. To evaluate the mode of possible relationship between left ventricular (LV) Cardiology Research
hypertrophy and hidden myocardial damage, as well as the threshold of forming LV |nstitute. Tomsk National
myocardial damage in the absence of a coronary arteries critical stenosis. Research Medical Centre,
Materials and methods . Contrast -enhanced MRI of the heart was carried out in 16 Russian Academy of
patients with hypertrophic cardiomyopathy (HCM). Anatomic thickness in every segment of Sciences.
left vent ricle was assessed with submillimeter preciseness, and related to the presence or Tomsk, Russia.
absence of contrast uptake to myocardial wall in the segments, as MRI sign of myocardial
damage.
Results. When plotting the thickness of the left ventricular wall against t he uptake of
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the paramagnetic contrast it was found that when the thickness of the interventricular se p-
tum is over 12 mm the probability of observing the pathologic accumulation of contrast

agents to the region is 0.44; the anterior wall borderline thickne ss is over 11 mm, withr e-
spective probability 0.51; and in the lateral wall - more than 13 mm delivered the contrast

uptake to myocardium with the probability 0.47.

Conclusion . In patients with hypertrophic cardiomyopathy, there is a borderline
threshold r elationship between left ventricular myocardial hypertrophy and intersegmental
contrast uptake, as a symptom of latent myocardial damage.

Keywords: cardiac MRI, paramagnetic contrast enhancement, hypertrophic cardi o-
myopathy, myocardial hypertrophy.
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Fig. 1. Cardiac MRI, SSFPsequence, diastole, long axis of the heart.

a 0 4 chamber.
b & 2 chamber.
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Fig. 2. Classification of myocardial segments of the American Heart Association. Short axis.

R 0 Basal segment.

b - Average ventricular segment.,

¢ 0 Apical segment.

d 0 Vertical slice along the long axis (2 chamber).
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Fig. 3. MRI. Measurement of left ventricular myocardial wall thickness according to MRI studies on T2 -WI
on the short axis of the heart.

a - Basal segment.
b - Middle segment.

¢ - Apical segment separately for interatrial septum, front, side and rear walls.
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Fig. 4. MRI of the heart, slice along the short axis of the left and right ventricle.
a - T2-WI (T2 BlackBlood ).

b - The middle segment of the left ventricle in the side wall (segments 11, 12) in the images in the delayed phase
contrast in the inversion  -Recovery mode determined contr  ast agent accumulation portion.

c-tol or coding the image in the same mode.
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Fig. 5. Distribution of myocardium thickness depending on availability (1) or absence (0) of accumulation of co n-
trast agent in the ventricular septum. As can be seen, the inclusion of contrast agent is present at a thickness of
septum more the 12 mm.
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Fig. 6. Distribution of myocardium thickness depending on availability (1) or absence (0) of accumulation of contrast
agent in the anterior wall of the left ventricle. As can be seen, the inclusion of contrast agent is present at a thic k-
ness of the lef t ventricle anterior wall more the 11 mm.
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Fig. 7. Distribution of myocardium thickness depending on availability (1) or absence (0) of accumulation of co n-
trast agent in the lateral wall of the left ventricle. As can be seen, the inclusion of contrast agen t is present at a
thickness of the left ventricle lateral wall more the 13 mm.
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Fig. 8. Distribution of myocardium thickness depending on availability (1) or absence (0) of accumulation of co n-
trast agent in the posterior myocardial wall.
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Fig. 9. Cardiac MRI, short axis, mode Inversion -recovery.

In the posterior wall of the LV accumulati on of the paramagnetic contrast agent is a bsent.
a d Basal segment.
b - Middle segment.

¢ - Apical segment.
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THE METHOD FOR CORRHION OF MOTION ARTEACTS TO IMPROVE
MYOCARDIAL PERFUSIONMAGING

Zavadovsky K.V. 12 Mishkina A.l. 1, Mochula A.V. 1, Lishmanov Yu.B. 12

urpose. To develop and clinically approve method for correction of blurring art g- 1 - Cardiology Research
facts of the left ventricle to improve single photon emission computed tomography Insiitute, Tomsk National

of myocardial perfusion imaging. Research Medical Centre,

Materials and methods. A total of 42 patients (39 of patients were males and 3 of Russian Academy of
patients were females) who had cardiac ischemia were exami ned by this method. Invasive ~ Scences.
(n=30) and MSCT (n=30) coronary angiography were performed in patients according to i n- 2 - National Research
dications. Patients with coronary artery stenosis were conducted in ECG -gated myocardial ~ TomskPolytechn ic
perfusion scintigraphy with pharmacological stress t est and a functional rest study. Co ~ m- Unhersity.
puter processing of native images was carried out using special software which allowed for Tomsk, Russia.
the reconstruction of static tomographic images without ECG -synchronization and 16 series

of the tomographic images characterizin g the myocardial perfusion at different phases of the

cardiac cycle. Diastolic phase of cardiac circle was used for further analysis of myocardial

perfusion. According to the results of invasive coronary angiography (n = 30) and MSCT (n =

12) patients were divided into two groups: group 1 included patients with CAD and the

presence of coronary artery stenosis O 70% (n = 18); group 2 coanprised pat.i
nary artery stenosis < 70% (n = 24). The sum of the stress scores of all segments (SSS) and

extent of perfusion defects during stress test (Stress Extent) were determined from these

values.

Results. The average myocardial perfusion values in patients with coronary artery
stenosis less than 70% during the diastolic phase images were significantly lower than the
corresponding values obtained without cardiac motion correction: SSS 5(3 -7) and 6,5(5 -9),
(p<0,01); Stress Extent 9,5% (5,5 -17,5%) and 12% (9 -21,5%), (p<0,01), respectively. The a v-
erage myocardial perfusion values in patients with coronary artery stenosis more than 70%
in the diastole phase images were significantly higher than the corresponding value s ob-
tained without cardiac motion correction: SSS 23(19 -31) and 21 (8 -22), (p<0,01); Stress E x-
tent 44,5(35 -63) and 39% (18 -50%), (p=0,01), respectively. ROC analysis showed that the
sensitivity and the specificity rates of MPS performed with cardiac motion correction were
significantly (p < 0.05) higher compared with those obtained based on the assessment of
summation images.

Conclusion. The myocardial perfusion values obtained based on the analysis of end -
diastolic series were significantly more informativ e then those obtained by the classical
met hod in the diagnosis of angiographically significant
artery stenosis. This method allows to reduce the rates of false positive and false negative
MPS results and to provide more a  ccurate diagnosis of hemodynamically significant stenosis
of the coronary arteries.

Keywords: myocardial perfusion scintigraphy, motion artefacts, CAD.
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Fig. 1. Myocardial perfusion imaging with Tc ~ 99m-MIBI.

a - polar map of myocardial perfusion (Left row - Normalized polar maps; Right row o Extent of perfusion defect)
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Fig. 2. Myocardial perfusion imaging with 99mTc  -MIBI.

Adenosine stress test images (short axes, horizontal long and vertical long axes) without correction of heart motion
(Stress_IRNC) and with correction (Stress_IRNC_Morph). On the correction images, the LV cavity and basal parts of
the LV myocardium are more clearly visualized.
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Fig. 3. ROC analysis.

a - Comparison of ROC curves for SSS. Blue line: ROC curve showing t he diagnostic capabilities of summation
scintigrams. AUC = 0.86; sensitivity = 88.9%; specificity = 75%. Green Line: ROC curve showing the diagnostic
capabil ities of diastolic images. AUC = 0.98; sensitivity = 94.4%; specificity = 95.8%. SSS - Summed Stres s Score.

b - Comparison of ROC curves for S Extent. Blue line: ROC curve showing the diagnostic capabilities of summ a-
tion scintigrams. AUC = 0.85; sensitivity = 66.7%; specificity = 98.5%. Green Line: ROC curve showing the dia g-
nostic capabilities diastoli ¢ image. AUC = 0.94; sensitivity = 83.3% ; specificity = 98.5%. S Extent - Stress Extent.
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DATA EVALUATION COMPARISON OF CLINICAL UTRASOUND EXAMINATI®
AND MAGNETIC RESONANCE IMAGING RESULTS MONG OLDER AGE GROUP
PATIENTS WITH ARTBRIHYPERTENSION

Zubarev A.R. 1, Krivosheeva N.V. 2, Rychkova l.V .1, .Tarasenko T.D.3, Lazebny V.V. 3

urpose. To identify parallels between the clinical examination data and the data of 1 . N, Pirogov Russian
magnetic resonance imaging and ultrasound examination among the older age National Research
group patients with arterial hypertension (AH) and cognitive deficits. Medical University.
Materials and methods. The study included 196 patients, aged from 65 to 99 years 2 - N.I. Piro gov Russian
with the art erial hypertension, but with no evidence of hemodynamically significant stenosis Ministry of Health,
of the brachiocephalic system. Patients were divided into four groups: one group included Russian Gerontological
patients aged 90 -99 years, the second group included patients aged 85 -89 years, in th e Researcha nd Clinical
third group there were 75 -84 years old patients, and the fourth one - 65-74 years old p a- center
tients. All patients underwent neuropsychological testing to detect cognitive impairment by 3 - Central Civil Aviation
the geriatrician. Brachiocephalic arteries of patients were examined on th e ultrasonic device Hospital.

Aplio E 500 by Toshiba. The study of brain strydfohikaes W:
resonance scanner GE Signa Infinity HD 1.5T.
Results. Changes in the parameters of cerebral hemodynamics may be due not only
to the presence of hemodynamically significant stenosis, but also to hemodynamically signi f-
icant tortuosity of MAH, that develop within long -term arterial hypertension. The results of
this study indicated the rationality of using a comprehensive application of instrumental
research methods, such as ultrasound examination of brachiocephalic vessels and magnetic
resonance imaging of brain structures.
Conclusions.  Pathological deformations of t t Gand IC £, which develop as a result of
long -term non -correctable arterial hypert ension, can be considered as one of the possible

pathogenic mechanisms of cognitive deficits development. Complex use of ultrasound exa m-
ination of carotid arteries and magnetic resonance imaging of the brain allows one to regi S-
ter and differentiate pattern s specific for each method of study among older age group p a-
tients with predementia and dementia state to exclude other causes of cognitive decline. The

need for early detection of the cognitive decline causes is provoked by the necessity and i m-

portance of timely treatment of these conditions.

Keywords: senior age group, arterial hypertension, cognitive impairment, ultrasound
examination, magnetic resonance imaging.
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Fig. 1. Sonograms.

Hemodynamically significant S  -shaped tortuosity of the CCA: a  -B-mode, b - CDI-regime, ¢ - spectrogram of blood
flow in different tortuosity knees.
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Fig. 2. Sonograms.

Hemodynami cal | y -shapged torfuasic ty ofthe KCA: a -B-mode, b - CDI-regime, ¢, - spectrogram of blood
flow in different tortuosity knees.
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Fig. 4. Sonograms.

The hemodynamically significant tortuosity of the ICC from the entrance and the development of dilatation of the

CCA lumen more pro ximal of the angulation, and the presence of a hemodynamically insignificant flat semico n-
centric atherosclerotic plaque in this zone. B -mode: a -longitudinal scanning, b -l at er al S cezatuationnof |,
vessel diameters. CDI regime: g, d -contrasting of the free lumen of blood vessels, e -spectral regime.
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Fig. 5. MRI. a - T2FLAIR, b- T2image, ¢ - DWI mode.
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Fig. 6. MRI. a - T2 FLAIR, b- T2image, ¢ - DWI mode.

Multiple focuses of leukoaraiosis, axial plane: increased intensity focuses of the MR signal are visualized in the
white matter on the T2 FLAIR in the periventricular zone, T2 image, in the DWI regime focuses are not recorded:

FLAFYROL +¥apnos DWI
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Fig. 7. MRI. a - T2 FLAIR, b- T2image, ¢ - DWI mode.

Lacunar infarction (a small focus of ischemia in the acute phase of subcortical localization on the left (pool of

MCA branches), axial plane: the focus of increased intensity of the 7x4 mm MR signal is determined in white

matter on the T2 FLAIR, T2 image, with fuzzy contours, without mass effect: in the DWI mode the focus is recor d-
ed more clearly and has the appropriate dimensions and shape
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Fig. 8. MRIl. a - T2 FLAIR, b- T2i ma g e-, DWNmode.

Postischemic cysts in the subcortical nuclei from both sides -the effects of Il acunar i1
subcortical branches): on the T2 FLAIR, T2, DWI image the cystic changes are recorded in the white matter (f o-
cuses of reduced intensity of the MR signal at T2 FLAIR, DWI and high intensity MR signal on T2) of various

shapes without mass effect from 3 to 12 mm .
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Fig. 9. MRI. a-T2 FLAIR, bT2image, ¢ -DWI mode.

Postischemic focuses
nance on the left
right and with predominance in the left hemisphere, area
contours, length of 19 mm on the right and 53 mm on the left, are rendered, in the DWI mode the
clearly defined .

- a consequence of previous cerebrovascular insufficiency in subcortical nuclei with predom
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s of increased intensity of irregular form with indistinct
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Fig. 10. MRI. a-T2 FLAIR, bT2-image.

Cerebral atrophy, widening of the brain lateral ventricles 0 occurrence of the moderate mixed hydrocephalus in a
patient with cognitive impairment, axial plane: on the T2 FLAIR, T2 image the lateral ventricles are widened, mainly
on the left .
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MAMMOGRAPHIC AND ECH OGRAPHIC CHANGES AFER BREAST SURGERY
PERFORMED FOR BENIGDNESIONS

Busygina A .V.1, Bakhtiozin R.F.2, Pasynkov D.V. 1, Kliouchkin I.V. 3

1 - Oncology Dispenser

urpose . To develop the follow -up strategy for women underwent breast surgery for
of Mari El Republic.

benign lesions.
Material and methods. A total of 212 women (19 -78 years old; mean @ 4 8, 5 NY95}a -3a Russia.
years), length of observation from the date of surgery A 0,5-54 years (mean fi 18 year s). 2 - 1M 'Secheno First
Results. Possible mammographic changes: no asymmetric areas in ACR A -B breasts MQSCOVYState Medical
(8 patients; 4%); in ACR  t-D (26; 14,8%); asymmetric areas in ACR A -B breasts (70; 33%); Unversty.
in ACR t-D (72; 40,9%). Possible echographic changes: hyperechoic scar: on the fibrous Moscow, Russia.
background (75; 35,4%); on the glandular background (45; 21,3%); on the fatty background 3 - Kazan State Medical

(78; 36,8%); hyp oechoic scar (15; 7,1%); masses in the scar (33; 15,6%). Universtty.
Conclusion. The proposed follow -up interval is 6 months. The approach with a c- Kazan, Russia
count of specific postoperative changes showed the sensitivity 100% and pre biopsy specifi c-
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ity 88,7% for breast cancer  induced the previous breast surgery.
Keywords: benign lesion, breast, lumpectomy, mammography, ultrasonography.
Corresponding author: Busygi nae-nil \busigina.olga@inbox.ru.
For citation: Busygi na K. V., Bakhtiozin R.F. MaBnassynkov D. V.,

graphic and echographic changes after breast surgery performed for benign lesions. REJR
2017;7 (2 ):78-87. DOI:10.21569/2222 -7415-2017 -7-2-78-87.
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Fig. 1. Mammogm ams.

The asymmetric area of irregular shape (BIRADS 3; a r-
row) corr esponding to the zone of previous surgery is
clearly visible in the u pper lateral quadrant (ULQ) of the
right breast.
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Fig. 2. Sonogram.
Echogram of the postoperative scar area shows the lin e-
ar hyperechoic lesion with relatively clear margin (a r-

rows).
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Fig. 3. Mammogmams.

The postoperative deformity of the left breast, that is
clearly asymmetric (ACR C, heterog eneously dense).
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Fig. 4. Sonogram.

Echogram of the same patient : in the postoperati ve scar
area there is the linear hyperechoic lesion surrounded
by the isoechoic rim (arrow).
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Fig. 5. Mamm ograms.

ACR D (extremely dense).
found .

No suspicious changes
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Fig. 6. Sonogram.
Echogram of the same patient: in the postoper ative scar

area there is the hyperechoic fibrotic zone hardly visible
on the hyperechoic glandular parenchyma bac kground
(arrows).

¢ 2 .37 (Fig. 7)

¢ 2 .38 (Fig. 8)
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Fig. 7. Mammo grams.

ACR t (heterogeneously dense ). The ULQ of the right
breast shows the asymmetric area with unclear margin
(BIRADS 3; probably benign, a  rrow).
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Fig. 8. Sonogram.

Echogram of the same patient : in the postoperative scar
area there is the zone of architectural distorsion with
predom inantly dense bands that correspond to the scar
tissue (arrows ).
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Fig. 9. MLO mammograms

ACR C (heterogeneously dense). lesions

found .

No suspicious
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Fig. 10. Sonogram.

Echogram of the same patient: in the pos toperative scar
area of the left breast there is the hyperechoic f ibrous
area barely visible on the glandular background (a r-
rows).
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Fig. 11. Mammograms .

ACR A (fatty). Left br east, 12 hour shows the asymmetric
area (BIRADS 3; probably benign; a  rrow).

¢o312.sy |

{f gay¥y3R99R @8a6 pnpa eRecgo2aae6do:R-

3aagoshf Y €3200d6G69209 cea3daace
a2e3arvadtaest 3R3zegadapnpaossaa cH
3L gayaaaaa e o a3 ¥FRaadM® 103 RIRG

de3sh 3

dRd 3aFR¢
Fig. 12. Sonogram.
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Echogram of the same patient : in the postoperative scar
area there is the hyperechoic homogenous lesion with
unclear margin, located parallel to the skin surface on
the fatty background (arrows ). This lesion was consi d-
ered to be a scar.
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Fig. 13. MLO mammograms

ACR C (heterogeneously dense). OLQ of the right breast
shows the band -like asymmetric area (BIRADS 2; b
nign; arrow).
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Fig. 14. Sonogram.

Ech ogram of the same patient: in the postoperative scar
area there is the hypoechoic i nhomogenous lesion with
unclear margin, surrounded by the hyperechoic rim of
fibrous tissue (arrow).
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Fig. 15. Mamm ograms,

ACR B (fibroglandular).  Six hour of the right breast
shows the round lesion with partially unclear margin
(BIRADS 3; probably benign; arrow).
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Fig. 16. Sonogram

Echogram of the same patient: the lesion found on
mammogram corresponds to a oval hypoechoic inh
mogenous fluid -contained lesion with relatively clear
margin. The fluid partially spreads along the interlobular
septa (seroma).
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USE OF ULTRASOUNISTUDY TO ASSESS HEHARLY CONSOLIDADN OF
METATARSAL BONE DIRACTION REGENERATHEI PATIENTS WITH
BRAHIMETATARZIYA

Menschikova T.l., Neretin A.S.

urpose. To determine the ultrasound criteria of early consolidation of the fourth

i ' Russian llizarov Scientif
metatarsal distraction regenerate. ussian flzarov-Scientiic

Center ¢Restora

Materials and methods. Ultrasound study was performed on devices AVISUS Hit a-
chi (Japan), VOLUSON 730PRO (Austria). The study included 12 pa tients with dysplasia of ~ admalgyand
the 4 metatarsal. For extension of the fourth metatarsal bone basic layout of the llizarov a p- Orthopaedicse
paratus was used. The metatarsal bone el ongati §8'"REs 24K
tion period of metatarsal BPdaayses el ongation was 28K4,

Results. It was established that the appearance of small hyperechoic structures in
the area of intermediate regenerate included the first three days of distraction, formation

ehoplotnosti fragments in endosteal reaction in 10 -15 days from the beginning of the di s-
traction, the increase in acoustic density of all regenerate, leading to early consolidation of

bone fragments regenerate connective tissue and the lack of intermediate layer in the r e-
claimed area until visualizing continuous loop cort ical plate with a penetration depth of u I-

trasound to 3,5 mm. An additional ultrasound criterion testifying about the possibility of

premature consolidation of distraction regenerate metatarsal bone was the expansion of the

"slots" adjacent to metatarsophal angeal joint to 4,3N 0,6 mm.
Conclusion. ldentifying the echo signs of high reparative activity of fourth metatarsal

distraction regenerate after the osteotomy and the first few days of distraction allows time to

take measures aimed at preventing early co nsolidation of bone fragments and obtain the

value of the planned extension. Ultrasound method can be used as a primary diagnostic

method in cases where due to the support rods and rings llizarov apparatus it is impossible

to assess the structural state of the regenerate according to X -rays.

Keywords: ultrasound, brahimetatarziya fourth metatarsal bone lengthening, oste o-
genesis.
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Fig. 1. X-ray images, feet. Patient at an elongation of 3th and 4th metatar sals bones.
a - 6 days of distraction.

b - 14 days of distraction (early consolidation in the osteotomy zone).

¢o3R Rg@ R) ¢ o3, 2 ) (Fig. 2
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Fig. 2. Sonograms. Distraction regenerate of the 4th metatarsal bone. Patient K., 18 years old. The diagn o-
sis: a hypoplasia of IV metatarsal bone.

R - distraction during 5 days, the amount of elongation - 4,5 mm.

Diastase height of 4,5 mm; depth of ultrasound penetration -13,1 mm;

AD intact bones = 214 AU; AD reclaim =69 AU.

b - distraction during 5 days, the amount of elongation - 4,5 mm.

Diastase height - 4 mm; ultrasound penetration depth - 10 mm; AD reclaim = 156 AU;

AD structures = 98 AU.
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ULTRASONICFEATURESF ACUTEOSTEOMYELITIBN INFANTS

Zavadovskaya V.D.1, Polkovnikova SA 2, Maslikov V.M.1

feature of osteomyelitis in infants is epimetaphysis localization, which is dete r- 1 - Siberia nState
mined by the blood circulation in these extremity segments. Ultrasound scanning Medical University .
is the best method of studying the debut features and dynamics of acute oste 0- 2 - Emergency Hospital
my elitis in this localization because it is safe for the child's health. 2.
Purpose. Development of ultrasound semiotics for epimetaphysis osteomyelitis in i N-  Tomsk, Russia.

fants, depending on the extent of the inflammatory process.

Materials and  Methods. The study included 37 children (20 boys and 17 girls) with
acute hematogenous osteomyelitis aged from birth to 8 months with the localization of the
inflammatory process in the long bones. Ultrasonography (ultra sound scanner Mindray M7,
China, mu ltifrequency linear transducer 9 -12 MHz) and X -ray (X -ray machine Appollo, Italy)
were performed in all patients. Osteomyelitis was confirmed in all patient by the surgical
inte rvention.

Results. Patients were divided into three groups. The first group (n = 5; 13.51%) -
children with epiphyseal involvement of extremity, the second group (n = 4; 10.81%) - with
metaphyseal involvement , the third group (n = 28; 75.67%) - with the involvement of the
epiphysis and metaphysis and involvement of the growth zone in inflammation process.
There were no children with isolated localization of the purulent focus in the growth zone.

Conclusion. The main feature of ultrasonic epiphyseal form of osteomyelitis is the
presence of destruction signs of the epiphysis as a hyperechogenic/anechogenic local area
in the epiphyseal cartilage in the absence of changes in the growth plate, metaphysis and in
the periosteum. The identification of the anechogenic focus in the metaphysis near fuzzy
growth zone without crossing it, a s well as thickening, increased echogenicity of the perio s-
teum, in the absence of changes in the epiphyseal cartilage, ossification of the nucleus can
be considered a form of metaphyseal acute hematogenous osteomyelitis. The main features
of metaepiphyseal form of osteomyelitis is the formation of a defect with the interruption of
growing zone. Eligible single error in ultrasound in each group shows underestimation of
indirect ultrasound signs in early diagnosis.

Keywords: ultrasound diagnostics, osteom  yelitis, muscle -skeletal system.
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-hypoechogenic muscle of flexor group (arrow 1), -irregular contour of the ossification nucleus (arrow 1),
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it (arrow 2).
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T L e -defect of the growth zone (arrow 3 ).

-increased echogenicity of the p eriosteum and supra
cartilage (arrow 1),

-irregular contou r of the ossification nucleus (arrow 2 ),

-anechogenic area in the epiphysis close to the growth
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sdaeaaGcaado baoah caYhvraooomsaelapeypmadoaesReo O aeeadi afhhg- &
Yeodi 3a38daY¥Yae doado, yeaYRog caRYaRddpo®R®00 ) 320vaRdi o
eoRyoaa3B03aYRaGH 2383hec ayadReadfgs Bfp® d oBB3 G300aiazd o2 YReay d
BRLeodofpR3I®&>3c8aa90adoa. TR bher 3 Bbee3ha 9oy} 68 YhHhaai-ecRa

2383hQe yao9Reeyasoahe 9acRax-cIdaVREPRETEEBAY) ed+t aRdebe-das
soadoa €30 sV ] 36 RoaYdao 9y, 2 YeaedgyRtamgeose d 3o3300-2 26

LZ=27; | K=0; | €=0; | K=1. BjdVseeRro ¢ @di oo B8&9 0 G oy o 2e023h
Gayoaoaszxai saBaeR €30 ©vRooosc sdRasdobeaRdRIbDg o ( ?) Fa3-lBoY,
96,42%. dag 9oy eo2%RaABEEGE3] ROIIFB] I 3YH
Af 3y pDe0aada. sagegRdJobas o0 1eodobas, R eRdal
Odt oafrhadeoYooaszeo JdbegaRB¥RGa>Ya®3dca 036860368 Ya0aHRH f R3
sao3dadeayoyaszdaya 3} f383RRR leamdobeesss zvemwawgdRgobas [2, 7, ¢

Bayaooaas a368099020do26a |} o95dRedaskengYChoseanar awososazr 33aaRYBa3Ro.
1] YOBHhYRGa 392f 09099380 R:BRexyNBRTGgodydR Bare3he yasReayada:

3deya Yoeb3sRa3aeR [ 2]. } edeoas 3Rosvsayebh¥F¥afhRMEER &30:
PR 30yoevot ¥yooe vOSI 295-0 08 39 a0 R @oubem d[a8 ] . €o eRoaahs 1 (
9aad yoa3dea e)JfrdodqRGcO6, Y dosdY)Ra Yt 3003Vceseatyges t3ae 30y asaoy o

eRoaoafa > oRdogobdbe mdRiowsy ad - gaevgarays a36860a50a0ado268R ea0e6ds
3Ryaaost dRpeeaysa o26evadR ded3cddl)oryszdoywyad ReeRf di eaas ot Fhd
yo Yob3aR3eR [6, 7]. KzreroaooeadidaszdVadyrpRyovodsdobR3saya
saDna0a ofr ht 38081 bRdeosas03 Ba»eidRaIROEFasxvRAdas o1 gaodi doa U ¢

|www.rejrru | REJR 2017; 7 (2):94-101  DOI:10.21569/22274152017-7-2-94-101 HlstcOdeg y O



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

eRoaoaRt deos39sR a689a30683t (dd-3aedofaRdbdeed RadrosbRRbee 9 , g a3BRYILt
ts }J wevaoaeae 3Rosvaye Yoabi3R3eR,fay cxeosmdhey d RRoddxt a8 03 RAR>-Yo &
a2e23RoaoasChHemgKao. O eRoao9ssaeady yRUYRD 30o0cyaoadoayoyaaddaoy:
9R 38a3e@R tYdtagsat g3ca3eYaoagyaheopRebyaagdorogoBaszrdaeaYRooe
yea J dRbAHAYRae frodi ¥Rt yR36idooaisdomrediRBiaddaa cd 8369 o366 a®@9 9 0 (
- 8] OYca3zfh eoco23hYRIG dooloyohayX¥a¥&hs RaamR.
ysog R368a326 90d6RJobBR Yabda 3 a3M3doesyoxh b aoihdi a3 RbY) da¥Yho
o Y3a9t dRd €296RIyosa 9 3R3xwrosdamRuo a@ 3 defB sf a360a90ad
LeoddobR 9oy} 68 fhei €30Yom-oco MARMuBeN3doob afRR|BEY € a3 RDOB8 I3+ L gc
3026 -[97 . O aRYas 233dae aYyRosomws L3g aeyoaesasrosyoes/ Ra Ll gay da 9 ay &
dedRdobRGcOOSE Ya3zxe RdoRa biho py B3 ee3Rrc3B3e odobR3ves g3t ya
Y3e3a0a68o09do3zi ¥ 5 3djyRtg. obsaosaasaos Y 3o36daYes beaoa,
Aeeadi @aaa ea3Rpnass2a0 st RFBE Rozz@aBRK.d
g8 aya o909t ¥)I y3)enFd)e,Repeadcghdsraaeadasada Y saegRdoba
9aRYu39tdR 3YtbRoa 3o 3daRro ay3yeR3ac dsRRaYoradso bewo saayacdae ab-a9f
yo9a3680d9, R fh3e3aeR 3R3x¢x-3mceaRacadt RNRsaRaqopa jeadyesada,
3R YozeRdaosaot ceabYadtae-YyrYudbopR®io wReyyeseaddIch €3020-a63
eadfh deszxgdirRtoadrebRonosa3zxred 3FPIGReicIdpdd R3Ioaya> g3t yR o9 t ec:
yosz3ea 9ac86RdJobR3oahs. A¥ 9 R3-} psosemane J3diom3RRBAEY s aeRJobR3sae (¢
doYae dR3608f eceoa3RpDO8It Gadi dofksmmefPRlMR ®oRObDbaRJR99 390461
2, 3 ©2arvados bRfrada¥YRoaot 8-t ¥dbodakofdReaamdmdbbadoeR tRrdt a
oahes e€30baRdes dadqRdoboaYRooo38ad vadgadoeaRR¥RaE309 3a368daYes
Zo 3abydi egReRs oaRrvrayeR-ossdwmaYRam®lehp aeoaoyoafha i>drofF
ya Y3ayoa Y o3g0ddoadzsada3xw3RBWd daoYas o933daea¥YRao202 Y d
dRaes 31t sagRdob 2 Leodoba-3 3¥R2oBOAdIE8YIGIG o o0raaGGDdA
do3Boaa380 3a38daYoae baoh) - acyBbYpYo¥hgodidad¥RdqaY oMR-3Rs
8 e€3a0aardReRa020 wvagagc Nn®Yoaciye@3rgagocech R adeasayReadi a & e
adi yaa yo3de eRGo209caY a2eRaz8aay39gdxd DanDoaaoftd vy o atRee 03
a8 fhet 33YtbRooa 3 fh3e3hs a3RaraosozadiIRaRHIVgag aYaya o 3a9
d9ocooye c3oRIdBRI ydpadstR-cozzvalaeaYRa06.
Rdieaa Y Leodoba o9do saeRdoba|[3eSpTddydoaRes3zros3a¥YRoot o
€3a6G6033 RoaR36a9ab23)] 1 yoygoez@aadgdeay. Z32
a5 9a o93ddiyaeaR Yoboson®aszci OOtV omRi®®as 36R6I 2 8 aea6\
¥ o cea3YaoRYyRdi saaya co3RpDOPAEAYOIE U ARPRER oYV cavaVRazgb
LeodobR. daaddodeR o08680a303aY, & do6 a:
yRddriyaaoa. 3 a¥a 0 G.i

-~ 4<9< T oo

teoszadeas3Raey) 3H

1. Agarwal A., Aggarwal A.N. Bone and joint infections in chi I- YRdaoa 4® OoRyooschRRe363ayasReayassay
dren: acute hematogenous osteomyelitis. Indian J. Pediatr. a3809o900adze@Rayijdi 3 RDY) dedRapaaYRoOt
2016; 83 (8): 817 0824. Oaea3dRt gos3)3yot22 2011; 3: 19

2. Joost van Schuppen, Martine M. A. C. van Doorn, and Rick R. 6. Labbea, J. -L., O. Peresa, O. Leclair a, R. Goulona, P. Scem a-

van Rijn. Childhood osteomyelitis : imaging characteristics. | n- maa, F. Jourdela, C. Menagerb, B. Duparcc, F. Lacassind Acute

sights Imaging. 2012; 3 (5): 519  8533. osteomyelitis in children: The pathogenesis revisited? Orthop

3. Chiappini E., Mastrangelo G., Lazzeri S. A case of acute ost  e- Traumatol Surg Res. 2010; 96 (3): 268  -75.

omyelitis: an update on diagnosis and treatment. Int. J. Environ. 7.t Rei d@& O 6adsReeyamafpmessader@aeas

Res. Public Health. 2016; 13 (6): 539. dbo o 3q, 6ods, 2007. 160 3.

4. Mpalaris V., Ar sos G., lakovou |., Dalpa E, Karatzas N. Di ~ s- 8. Feng-Chen Kao, Zhon -Liau Lee, Hui -Chih Kao, Shuo -Suei
cordance between MRI and bone scan findings in a child with Hung, Yhu -Chering Huang. Acute Primary Hematogenous Ost  e-

acute complicated osteomyelitis: scintigraphic features that co n- omyelitis of the Epiphysis: Report of Two Cases. Chang Gung

tribute to the early diagnosis. Rev. Esp. Med. Nucl. Imagen Mol. Med J V. 2003; 26 (11): 852 -855.

2014; 33 (2): 106 0108. 9.0uaeyasayYados, ) .t. K3eaa50admss- } ©

5. ZaddaYootd yRYRe o YAO,FHARI f y ©8., bR - 6 0 5 R64.271 3
doda&Yh,t 3RYy apd.pdbRe 0)30, v HdeoHi, t o -

References :
1. Agarwal A., Aggarwal A.N. Bone and joint infections in chi I- 2. Joost van Schupp en, Martine M. A. C. van Doorn, and Rick R.
dren: acute hematogenous osteomyelitis. Indian J. Pediatr. van Rijn. Childhood osteomyelitis: imaging characteristics. | n-
2016; 83 (8): 817 0824. sights Imaging. 2012; 3 (5): 519 8533.

|www.rejrru | REJR 2017; 7 (2):94-101  DOI:10.21569/22274152017-7-2-94-101 d Is to O dAg0y O



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

3. Chiappini E., Mastrangelo G., Lazzeri S. A case of acute ost e- 6. Labbea, J. -L., O. Peresa, O. Leclair a, R. Goulona, P. Scem a-
omyelitis: an update on diagnosis and treatment . Int. J. Environ. maa, F. Jourdela, C. Menagerb, B. Duparcc, F. Lacassind Acute
Res. Public Health. 2016; 13 (6): 539. osteomyelitis in children: The pathogenesis revisited? Orthop

4. Mpalaris V., Arsos G., lakovou |., Dalpa E, Karatzas N. Di S- Traumatol Surg Res. 2010; 96 (3): 268 -75.

cordance between MRI and bone scan findings in a child with 7. Katko V.A. Hematogenous osteomyelitis in children: a mon o-
acute complicated osteomyelitis: scintigraphic features that co n- graph. Minsk, Belarusian State Medical University, 2007. 160 p.
tribute to the early diagnosis. Rev. Esp. Med. Nucl. Imagen Mol. (in Russian).

2014; 33 (2): 106 0108. 8. Feng-Chen Kao, Zhon -Liau Lee, Hui -Chih Kao, Shuo -Suei
5. Polkovnikova S.A., Zavadovskaya V.D., Shalygin V.A., Ma S- Hung, Yhu -Chering H uang. Acute Primary Hematogenous Ost e-
likov V.M., Kravchenko N.M., Mayer L.A., Zykov M.A, omyelitis of the Epiphysis: Report of Two Cases. Chang Gung
Konovalenko O.V. Diagnosic phases of acute osteomyelitis using Med J V. 2003; 26 (11): 852 -855.

ultrasound scanning. Pediatric Surgery. 2011; 3: 19 -22 (in Ru s- 9. Vengerovsky |.S. Osteomyelitis in children. Moscow, Medicine,
sian). 1964. 271 p. (in Russian)

|www.rejrru | REJR 2017; 7 (2):94-101  DOI:10.21569/22274152017-7-2-94-101 d Is to O dAfly O



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

Kél 0l m®1 3owBa £T7AHTIa

LEZAK) 3y KOO, 0O 70 PttdAn, T 6 2 gk ok ojLslt €6 ¢ T pAn,
K20t ] 5 OBOLTOOALAM@IBOLL [ QAQ@d) § & AL T pk
EstTOO0O@mANn L) tsTEO A0 ? KT OO¢ O gpshepA O

tsRdi F.t., yRYReaYsdRt O.0., Oaay |.O.

9adeayoya3>dog 32925da¥Y, YheodododoohpRY a3 Re 3BT oBR3 FeX A s
RoRJdobR dGaz3eR¥Foos 303609fH 3 o903coadi baYRo0I IR RPEBIRS 6 C
Ld3>eas3eafhg acaoad. jeo2Yaszdeaee
bReas3oRd o9 o9s0cawvhdaeaYRoeoa fhdo Yddiyasah 7™ dg&Rcoaaa
ce3aYoxdid 3006yaoadeayoyasdaa 33333deaReYeoYoRp0 0R edcoRs3cRerR , 7233d e 22
fr A do pnda% yooh (68,93%)yomwhHh23 31, 9%). t3acaesoe YaMmRzR3ze evdt 9]
Yod 35,83N3,55, edt pasyoe 44, 41N3, 21.

t Ryasze¥Ya 2¢023R80t 3096ydsadeyoyasrdogbRoyRedadaBehb) yasa
3aYeRevaosaoe ¥ bRddiyaaotg Y3RYR 3Rgassae foadioaoch o L d3
RaRdob eadjyasahg eReaoahg e3aYaerodo Y e3oay3R99a Statisti
33RYoa9029 dqRyaszssYaoeofhg coadRbReadasdvRende h@Y¥ReHooH300db oo
33RYodo aabRYD2309fhQg Yhfroa3zad €3029a0aa8tdo s2aeR3Rseae3oyasdoa
saddo3R o-sdBaaR Odt ocaoado 36acao9o 3aoydRzaYRoo0a36860 ¢€ad) y
23codMiRHdo dolt ddoecoasae deaesades3eReI22 (3FaydR3aYRo9923680) taseR

faby di e®efgeea o933daoeaYRoatRaRJybse¥Hpdi eRea>Y 30096y as
yoyas3dog o933daeaYRoaog, Yheadoooahg ¥ 3Recoooam- froadi oadca.
38YR ecoadjyaoahg 3cgocympadgRBRRoasc qasseesh, 2609 @R s0@6avdd9
YRo06. s38RoaaYdash o3zoadpiaRVWofrd 9dGReasday s .

Afr 3) pemaOaRdob 383) da6}) 3H >39aYoahg eReadoayoyasz>dog 3o3
3} 38RYeseas 3038050 eadRbBHRC, yea 330evd Yeoebosonodyg €3020yO2a 3
3dqog bRddiyaoasaose 9eapnoa Yheadoasi d9a3ardrievasaosoa 3xB8RaeR3B8aflg
YR30RoeegaY e€3aYoaraaot FroaxzdowaBRomie YdhRoyaz>dae 326) Rc20.

OfhYoehpR a3o9aYa RoaRdobR 3abj di esReaY, cead)jyaaahg Y g@&
26 03R80t 30d8cgyo0oadoeyoryo3dlgeRI¥eagdgaBrodamd®d)arosanosa FeadRaei
> c6adaszaoaf3Rbaazeo o93coadi baYRoot sadasowvosopaddade G6agood:
*3Raot 3a0as8eyaceay3Ros9 aR oae8eRdasoeaflg 6a33268a302tg¢g.

f? adi I eReosayae o233daeraYRoot +YdeUR3>bc >8BambihddéDd PF iR 9

tdiya¥Yha 3gdoedYoR3: Re o aeday 0 t JjeRdaoasaahfhe ea368Ff ¢, eo Ry s asz
3} 38RYa Rt 3033609R, a2eRdaosaafa ea3326a320.

t a9 68 Rd e a f ¢ £RAReM3te-mail: tatyana.smal2014@yandex.ru.
Odt 60603 aksRbIt 7. t. yRYReaYasdRbe ®dOboyYRaad ¢ad.
50ev2Go293des @GOagoaadaydd Ld3eas368o9aes aGcgooadoa-dqRyazesYR 3

ed+t
eaYRoa06e &3 33689RaY 0 & 6 303680a9H Y J3da¥Yotg. REaRRR®OAM oo fhg 3 Regad
7(2):102-109. DOI:10.21569/2222 -7415-2017 -7-2-102-109.

teRet &d) y als.B4.2017 teRaee 800 +:0505.2017

www.rejr.ru | REJR 2017; 7 (2):102-109  DOI:10.21569/222274152017-7-2-102-109 4 Is tc © ddf2y ©



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

USE OF TELEMEDICAETHNOLOGY FOR EXPEREVALUATION OF XRAY
QUALITY OF BONEJOINT SYSTEM IN CONDIIONS OF REMOTE ARES

Smal T.S., Zavadovskaya V.D., Deyev |.A.

The purpose of this study is to determine the quality of the description of X -ray Sherian State Medical
photographs performed in the district hospital on the basis of an analysis of the University.
osteoarticular system using a remote method of expert assessments. Tomsk, Russia
Material and methods. The study incl uded 72 patients who underwent X -ray exa m-

ination of the osteoarticular apparatus, among them 49 (68.1%) women and 23 (31.9%)

men. The average age for men was 35.83 N 3.55, for women

The quality of the description of radiographic images was st udied by analyzing the frequency

of coincidences in the conclusions of the doctor of the regional hospital and experts. Stati S-

tical analysis of the obtained data was carried out in the program Statistic for Windows

10.0. When comparing qualitative indicato rs, the Pearson chi -square test was used. For

comparison of independent samples, non -parametric Kruskal -Wallis and Mann -Whitney cr i-

teria were used. To assess the degree of consistency of the findings, Kendall's concordance
(consistency) was used.

Results. In the course of the study, the results of X -ray studies performed in the di  s-
trict hospital were analyzed. An assessment of the quality of the radiographs of the osteoa r-
ticular system was made, an evaluation of the research methodology. The main types of
bone-joint pathologies were established.

Discussion.  Analysis of the structure of the main pathological conditions of the ost e-
oarticular system showed that among the possible reasons for the discrepancies in the dia 0-
nostic findings, one can single out non -observance of standard provisions and possible var i-

ants of the study depending on the clinical situation.
Conclusions. Based on the analysis of the results obtained during the evaluation of
the quality of the description of radiographic images of the osteoa rticular system, it can be
concluded that the use of telemedicine technology for the remote description of radiographs
in remote areas is advisable.

Keywords: teleradiology, remote access, diagnostics, osteoarticular system, remote
territories.
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CHECKLIST OF PATIESTUNDERGOING CT AT HE RADIOLOGY DEPARTENT
CMSU-71 OZERSK

Lebed ev N.I. 1, Osipov M.V.2, Babintseva N.A. 1, Sinyak E.V.1, Fomin E.P1

urpose. To create a checklist of patients undergoing computed tomography (CT) at 1 - Central Medical -
the department of radiology at CMSU  -71 in Ozyorsk to allow the epidemiological Sanitary Unit
surveillance. 2 - Southern Urals
Materia Is and methods.  The collation and verification of information about indivi d-  Biophysics Institute.
uals who held a CT scan was performed using information from archival examination prot 0- Ozersk, Russia.
cols of patients. The examination was performed on the stepper computer tomograph CT
Max 640 a nd multislice (16 -slices) computer tomograph Bright Speed Elite in the Depar t-

ment of radiology CMSU -71 from 2007 to 2016. The electronic database "Register CT" and
statistical analysis of key parameters was used.
Results. Medical and dose characteristics o f CT-scan were received. Problems and
proposed methods of optimization were identified.
Conclusions.  The creation of radiation and epidemiological checklist can allow the
analysis of radiogenic risk, to monitor padiogesicnt s exposu
risk.
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The organization of CT -procedures by localization pe r- Az DI Egr 8 i 2.

formed on CT Max & 640 during 2007 0 2011. The organization of MSCT -proced ures by localization
performed on Bright Speed Elite during 2011 8 2016
(excluding MSCTA).

TR docR. €a8aYab3sR3eaha gR3Rdeas3236862dd2 o2 330eatt eabi
eae3>daya Yab3aR36R.

I sH RINMMdzj Hs [ Eyydd r jdz" dd stcjHd 0-14 dtcj Hdgww
oLt dzjls, 0-14 dzjls,
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2015 2682 49,5 50,5 57 4,2 1,3 (0,41 4,0)
2016 2104 49,3 50,7 56 5,2 1,8 (0,41 3,8)
RISt 17532 48,5 51,5 56 4,3 1,0 (0,31 5,5)
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AUTOMATIC METHODS OFCONTOURS AND VOLUMEDETERMINATION OF
ZONES OF INTEREST MRI IMAGES

Kiryakova T.N., Marusina M.Ya. , Fedchenkov P.V.

urpose. To develop methods for isolating contours and calculating the volumes of St. Petersburg National
zones of interest on tomographic images of the brain. Research University of
Materials and methods. The study included 24 patients. MRI images were o b-  Information
tained on the open electronic resource The Lung Image Database Consortium image colle c- Technologies, Mechanics
tion (LIDC -IDRI). Statistical processing of the data was car ried out, the reliability of the ca |- and Opics.
culating the volumes results of the brain zones was estimated, a visual evaluation of the o b- SaintPetersburg,
tained numerical values  was provided 0 a linear graph, a concentration diagram, a scatte r- Russia
ing diagram, and a Voronoy diagram.
Results. A program for automatic determination of brain volume and volume of p a-
thology has been developed and tested. It is established with the probability of an error -free
forecast of 95% that the average level of distribution in the population for a bra in volume

factor with a pathology of 86 O VwpatO156, and for the
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For segmenting zones of the brain, a threshold segmentation program was written in the
Matlab package. The developed programs allowed obtaining reliable da ta when processing
MRI images of the brain of 24 patients.

Conclusion. The developed methods for determining contours and calculating vo I-
umes allows an automatic quantitative assessment of the volumes ratio of different ident i-
fied areas of interestin  pro cessing of MRI images.

Keywords: segmentation, contour, MRI, processing of MRI images .
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9Red23RaR Y e€3ay3R999a9 e¢Rdasa Matl ab.

Fig. 1. MRI, brain. Examples of images segmentation.
a - Images segmented in MRIcro.
b - Images segmented in the OsiriX program.

¢ - Images that passed automatic segmentation using the managed watersh ed, which was written in the Matlab
software package.

d - Images passed automatic segmentation by the threshold segmentation method, which was written in the Matlab.
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Fig. 3. The concentration diagram.
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THE EFFICIENCY OF RMATION DIAGNOSTIC STUDIES FR PANCREATIC TUMORS
(ACCORDING TO THE ANALYSIS OF FREE FUBUBLICATIONS IN THECIENTIFIC
ELECTRONIC LIBRARYLBBRARY.RU)

Karmazanovsky G.G. 12 Pletneva V.Yu. 1, Kashtanova N. Yu. 1

urpose. To determine the feasibility of meta  -anal ysis about pancreatic tumors in 1-AV. Vishnevsky Inst

Russian scientific literature. tute of Surgery.

Materials and methods.  We searched the scientific electronic library eLIBRARY.RU 2 - 1 M. Sechenov First
on query "diagnostic imaging of pancreatic neoplasms". Out of 2444 publications, 1202 were Moscow State Medical
in open access. In to tal, 34 articles were selected with consequent analysis of sections "M a- Unwersiy.

terials and Methods" and "Results and Discussion". Moscow, Russia.

Results. Out of 34 analyzed articles, only 13 (38%) had sufficient sample size (more

than 100 patients). Demographic characteristics w ere reflected as follows: gender was ind  i-
cated in 22 (64.7%) articles, age - in 24 (70.5%) publications. The most frequent pancreatic
lesions described were ductal adenocarcinoma and neuroendocrinal  neoplasms ( NEN) (11

articles - 29.7% each), followed by s erous cystadenoma, intraductal papillary mucinous n e-
oplasm (IPMN) (7 articles - 18.9% each), m ucin ous cystadenoma and SPPN/ SPP-carcinomas
(6 articles - 16.2% each). The most common methods for pancreatic tumor imaging were
MSCT with intravenous contrast en hancement (88.0%) and transabdominal ultrasound
(79.0%) with MRI (61.8%) and endoscopic ultr asound (56.0%) used less frequently. The most
frequent diagnostic combination was tran sabdominal ultrasound and MSCT, in some cases
supplemented with MRI.

Conclusio n. Data of Russian publications is comparable to the world literature. With
the goal of meta -analysis in mind, it is advisable to increase the observation period (include
larger number of patients), clearly define patient gender and their age in the "Mater ials and
Methods" section (for subsequent comparison of data), use generally accepted statistical p a-
rameters and analyze causes of false -positive and false -negative results via pathomorpholo  g-
ical studies.
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* 3aIpoc «IyYeBas THATHOCTHEA 00 Paz0BaHHi
HveeT 2444 nyCIHKALME | 11o1:xeTy109HOM KeTe3EI» B HAYTHOMH
2427272 HHELX .
H3 24272720 BO3MO 371eKTp OHHOIH 6HOTHOTeke eLIBRARY.RU

e 1222 cTaThH HCEIHYEHE] H3 JAaHHOTO
1202 cTaTbHB aHaTH3a. T.K. He IIpeICTaBIeHEl B
OTKPEITOM JOCTYIIE oTKpeITOM JocTyle Ha eLIBRARY.RU

%

¢ 1156 cTAaThH HCKITHOYEHE] H3 JAHHOTO aHAIH24,
T.K. COIepKAaT TOIEKO a8 CTpakT B OTKPEITOM
mocrvie Ha eLIBRARY RU

46 OTKPBITBIX
OpPHIHHAIBHBIX

crateH
e 12 crareli HCKIIOYEHEl H3 JAHHOIO
aHaTH3a, T.K. coep:xaTl HHOOPMALHIO IO
34 cTaThH 014 aHATTHzAa AJHAarHOCTHEE OCTpOro H XPOHHYECKOTO
MMaHKpeaTHTa H IMaHKpPeOHeKpo3a, a He 00
00 pazoBaHHAX MoK TYVIOTHOH HKeTe3hl

¢ o 3 (Fig. 1).

¢o3l. tgasR.
Zoef a3 3B8Reae ©dt Ydqdiyaaoat ¥ eResaa o9233daeaYRaoa.
Fig. 1. Scheme .

The collection of articles for inclusion in the study.
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yocarditis is an inflammatory lesion of

the heart muscle, which can be
caused by infections, including viral nature, as
well as autoimmune processes and the effect of
cardiotoxic agents [1]. The diagnosis of myocard i-
tis is one of the most difficult problems in cardio -
ogy. This is due to the objective and su bjective
difficulties in verifying the d  iagnosis in these di s-
eases [2, 3]. The clinical symptomatology of my o-
carditis is very similar to other forms of non -
coronary heart disease, and the currently accep t-
ed laboratory -instrumental criteria for its diagn o-
sis are low -specific [1, 2, 3]. It is cons idered that
finally the diagnosis of myocarditis can be co n-
firmed only by endomyocardial biopsy [1, 2, 3, 4].
However, these data are depend on the site of the

puncture, and therefore only the positive r esults
of the EMB are really true. Taking into a ccoun't
the invasiveness of the procedure, endom  yocardial

biopsy is usually performed only in cases of unf a-
vorable course of the disease or inefficiency of the
therapy [5,6]. In connection with this, the risk of

untimely recognition of myocarditis and the a p-
poin tment of ineffective treatment is great, which
can lead to a chronic process with the likely d e-

velopment of cardiosclerosis, persistent of rhythm
disturbances and chronic heart failure.

Nowadays, timely and high -quality diagn o-
sis of inflammatory heart dise ases is impossible
without the use of radiological methods that are
highly informative, allowing to assess the anato m-
ical and pathophysiological changes in the affec t-
ed organs and tissues. Among the commonly used
methods of cardiac visualization are ultras ound
scanning and magnetic resonance imaging (MRI).

Echocardiography (EchoCG) is reco m-
mended for all patients with suspicion of myoca r-
ditis and is directed, first of all, to the exclusion of
other mo rphological and functional changes in the
heart and its v alves. There are no specific ech o-
cardi ographic signs for myocarditis.

It is known that when performing echoca r-
diography in patients with myocarditis, a picture
of dilated cardiomyopathy may be observed [7].
But most often in patients with a low -symptom or
asymptomatic course of myocarditis, changes may
be absent or it is possible to determine a slight
increase in the end -systolic and end -diastolic vo I-
umes of the left ventricle.

The MRI allows visualizing the edema of
the interstitial space, which is proper for the i n-
flammatory process, as well as the zones of local
compaction, thinning and hypokinesis of the my o-
cardium which are proper for fibrosis [8, 9, 10].
Experts from the Group on CMR Diagnosis of M y-
ocarditis in 2009 developed criteria for MR dia g-
nosis of myocarditis ("Lake Louise" criteria), the
accuracy of which is 80% for the detection of
acute inflamm ation of the myocardium (Friedrich
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MG et al, 2009;) [ 9]. Unfortunately, when MRI is
performed later than 2 weeks from the onset of

the disease, the sen sitivity of the study is signif  i-
cantly reduced [9].

In recent years, the methods of gamma
scintigr aphy, which can show the physiological
and biochemical processes occurring in the o r-
gans, have been proposed for the diagnosis of m y-
ocardial i nflammation [11, 12]. This is achieved
through the use of radiopharmaceuticals (RPH)
which are tro pic to certain molecular structures,
and also are able to be metabolized in certain o r
gan [11].

The methodology of radionuclide diagno  s-
tics of heart inflammation is differin g from that
used for inflammatory diseases of other organs.

This is due to physiological, anatomical
features of the heart, as well as pathophysiological
diffe rences of cardiac inflammation [1, 13].

For heart inflammation it is impossible to
use "tradition al" non -specific RPH (except 67Ga),
which accumulate in the pathological focus due to
increased vascular permeability and increased
blood flow [14], since the blood filling of the da m-
aged tissue is significantly lower than blood vo -
ume of the heart ventric les.

As it is known, all stages and forms of m y-
ocarditis are characterized by the presence of
lymphocytic infiltration and foci of necrosis in the
myocardium, as well as the granulation and fibr o-
sis in chronic course of the disease [1].

In this regard, in nuclear cardiology are
used RPH that fix in the area of cardiomyocytes
damage mainly due to the release of their intr a-
cellular e lements into the interstitial space. Such
RPH include:

1. 67Ga -citrate;

2. Radiopharmaceuticals for evaluation of
my ocardial pe rfusion ( ©*mTc-MIBI, 9mTc-
tetrofosmin, 201TI);

3. Radiopharmaceuticals for diagnosis of

myocardial damage (labeled with 111In antimy o-
sin ant ibodies, 9mTc-pyrophosphate).
Lymphocytic myocardial infiltration in m y-

ocarditis can be visualized with "tradition al" sp e-
cific RPH, which accumulate in the inflammatory

foci due to exudation and emigration of immun o-
competent cells. The specific group of RPH i n-
cludes:

1. Leucocytes labeled with 111In  -oxine or
99mTc -HMPAGO;

2. Fragments of monoclonal antibodies to
gran ulocytes labeled with 99mTc.

In recent years, positron emission tomo -
raphy with 18 fluorodeoxyglucose (FDG) combined
with computed tomography (PET/ tT) has been
increasingly used to diagnose myocardial infla m-
mation. This RPH accumulates in the inflammat o-

ry le sion due to increased glucose metabolism of
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activated macrophages present in the inflammat o-
ry [15, 16].

Next the capabilities of the above RPH in
clinical practice and the methodology of radion u-

clide d iagnostics of the heart inflammation will be
considered .

The first radiopharmaceutical proposed for
the diagnosis of inflammation in the myocardium
was 67Ga -citrate [17, 18]. The possibility of using
this indicator in cardiology was shown by Reeves
W.C. With et al. [19] in 1981 on the model of my o-
carditis in r abbits.

The accumulation of 67Ga in the inflamed
my ocardium is explained by chemical properties
of the gallium, which are similar to ferric iron (Fe3
+). The 67Ga uptake occurs as a result of its pa s-
sive transmembrane diffusion and the formation
of 67Ga co mplex with proteins that have an affin i-
ty for iron [17, 18].

To date 67Ga in cardiology is rarely used,
because it slowly accumulates in the inflammat o-
ry focus, has a non -optimal radiological characte  r-
istics, a relatively long half  -life, and its sensitivi ty
is infer ior to modern radiopharmaceuticals [19,
20].

Over the past 10 years, only a few man u-
scripts concerning the visualization of myocardial
inflammation with 67Ga have been published. In
particular, Hung M.Y., Hung M.J., Cheng C.W. in
2007 showed the possibility of differential diagn  o-
sis of acute myocarditis and acute myocardial i n-
farction with the use of this RPH [21]. In 2009
Momose M et al demonstrated the possibility of
cardiac  sarcoidosis using imaging  using

SPECT/CT with 67Ga. The authors showed a

higher efficiency of hybrid images comparing with
isolated use of the SPECT (sensitivity 77% vs 69%,
specificity 79% vs 54%, accuracy 76% vs 62%)
[22]. It should be noted that the presented studies
were performed on a small group of patients (less
than 15 people).

Radiopharmaceuticals for myocardial pe r-
fusion imaging are not specific for inflammation
and can be used to obtain additional information,
in pa rticular, on the severity of damage or fibrosis
in myocarditis.

For this purpose, 9°mTc-MIBI and 201T |
are used. The intensity of their accumulation in
the myocardium depends on the state of coronary
blood flow, of the integrity of membranes and the
metabolism of cardiomyocytes [11]. Since infla m-
mation and microbial invasion lead to local necr o-
sis in the myocardium, changing of cellular hom e-
ostasis and energy metabolism, the myocarditis,
as a rule, is accompanied by perfusion defects [23,

24, 25, 26].

Unfortunately, the results of SPECT o  b-
tained u sing 9mTc-MIBlI and 201Tl are non -
specific and do not allow  to differentiate coronary
artery di sease (CAD) with myocarditis [11]. The
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only feature of myocarditis is the less pronounced
pathological changes on scintigraphic images [24,
25, 26].

However, according to Sun Y. et al. [27] the
value of perfusion defects is closely correlated
with the clinical and laboratory -instrumental
manifest ations of inflammatory processes in the
myocard ium. Similar data were obtained by De
Winter et al in 2005 [28]. This indicates the pr o-
spects for u sing perfusion scintigraphy to pre dict
the course of this pathology.

Radionuclide markers for myocardium
damage imaging were initially created for the d i-
agnosis of acute myocardial infarction. They are

fixed in the area of damage, mainly due to intera c-
tion with chemical compounds that are formed
and accumulate in the cardiac muscle during n e-

crosis of cardiomyocytes [29]. These same pr  o-
cesses accompany the alterative stage of myoca  r-
dial inflammation [30]. The most widely used
among them are 99mTc -pyrophosphate and a n-
timyosin antibodies, labe led with 111In [31, 32,
33,34].

The possibility of using °mTc-
pyrophosphate for myocardial inflammation ima g-
ing was shown in 1978 by Riba A.L. et al. on the
model of infective endocarditis of the aortic valve
[35]. A little later Matsumori A et al. (1980 ) per-
formed similar research on the model of viral per i-
omyocarditis [36].

The mechanism of 9mTc-pyrophosphate
uptake by damaged myocardium has not been fu -
ly stu died. It is assumed that the accumulation of

the tracer in the heart is the result of the fo r-
mation of granules of crystalline hydroxyapatite
(calcium phosphate compound) in the mitocho n-

dria of irr eversibly damaged cardiomyocytes [29].

Another possible mechanism of 99mTc -
pyrophosphate uptake in the cardiac muscle is
the non -specific sorption of 99 mTc compounds by
denatured macromolecules or enzymes, for exa m-
ple, phosphatases [29]. All these processes a c-
company other non -coronary heart diseases, for
example, cardiomyopathy, and this reduces the
specificity of the method in the diagnosis of i n-
flammat ion [37, 38].

To date, °“mTc-pyrophosphate is most fr e-
quently used for cardiac amyloidosis visualiz ation
[34, 39, 40, 41]. In particular, according to the
multicenter study performed by Castano A. et al

in 2016, the efficiency of the SPECT with 9mTc
pyrop hosphate in the diagnosis of this p  athology
was: sensitivity - 91%, specificity - 92%. It was

found that the value of the heart/contralateral
side coefficient of more than 1.6 is a predictor of
poor pro gnosis of survival in patients with cardiac
amylo idosis [40].

In modern clinical practice 99mTc -
pyrophosphate for the diagnose of myocardial i n-
flammation is used rarely and in the literature of
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the last decade there are only a few publications
devoted to this problem. This is probably due to

the fact that the results of scintigraphy cannot
affect the choice of myocarditis treatment, in
which the leading role is assigned to the morph o-
logical and molecular -genetic studies of endomy o-
cardial samples [1, 2, 3].

At the same time, according to our data,
the se nsitivi ty, specificity and diagnostic accuracy
of the SPECT with 99mTc-pyrophosphate co m-
bined with myocardial perfusion scintigraphy are
rather high (80%, 83%, 82%, respectively) in dia g-
nostics of latent chronic myocarditis [40]. In this
regard, for our opinion, scintigraphy with  99mTc-
pyrophosphate can be used as an additional
method for selecting patients with suspected my o-
carditis for endomyocardial biopsy.

The background for the creation of 111n -
labeled antimyosin antibodies (  1In-AMM) were
the low ability o f the latter to cross -link with a
similar skeletal muscle protein, and the fact that
"cardiac" myosin enters the interstitial space and
becomes available for the "antigen  -antibody" rea c-
tion only in damaged cardiomyocytes [29, 43].

Scintigraphic diagnosis o f myocarditis with
1111n-AMM ("Myoscint"), has high sensitivity va lues
(83%), but low specificity (53%) [29, 43]. This sit u-
ation is due to the ability of this RPH to accum u-
late in the cardiac muscle in other noncoronoge n-
ic myocardial diseases accompanied by an alter a-
tion, for example, in the case of cardiomyop athy
[31, 44].

Intensity of myocardial accumulation of
1111n-AMM has, according to Martin R. et al. [44],
the inverse correlation dependence with the dur a-
tion of myocarditis. This is explained by the fact
that in the acute stage of the disease the damage
of cardiomyocytes is expressed to the greatest e X-
tent. Further, the level of alteration decreases,
causing a decrease in accumulation of the indic a-
tor [44].

Nowadays, despite the high diagnostic eff  i-
cacy the 111In-AMM practically are not used, since
111In has a non -optimal radiological characteri  s-
tics, a relatively long half  -life, and inferior to mo  d-
ern r adiopharmaceuticals sensitivity [11].

The possibility of using labeled leukocytes for the
diagnosis of myocardial inflammation was first
shown by Weiss E.S. in 1977 [45] on the example
of the accumulation of  111In-leukocytes in the area
of myocardial infarction.

Later Riba A.L. et al. in 1978 [46] in this
way tried to visualize the experimental infective
endocarditis of the aortic valve, but get negative
results.

Single clinical studies of 111]n -leukocytes
were performed in the late 80's and early 90's. So,
Oates E in 1988 [47] and Cerqueira M.D. in 1989
[48] diagnosed abscesses of the aortic valve in p a-
tients with infective endocarditis. Barst U. et al. in
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1993 [49] get a positive correlation between the
activity of the disease and the intensity of acc u-
mulation of s labeled with 9mTc or 11|n leuk o-
cytes.

In clinical practice, for leukocytes labelling
the 99mTc preparations are preferable, since they
have optimal radiation characteristics. The met h-
od of "labeled leukocytes" is widely used to detect
inflammatory foci of any localization, except the
pathology of the spleen [50, 51].

In nuclear cardiology, le ukocytes labeled
with 99mTc-HMPAO are used primarily for visual i-
zation of infective endocarditis [52] and infectious -
inflammatory complications after implantation of
pacemakers [53]. Publications on the diagnosis of
myocarditis using this method are single

Thus, M.V. Deryugin and S.A. Boytsov [54]
in 2005 compared the results of complex radiois o-
tope diagnosis of myocarditis, including scintigr a-
phy with leucocytes labeled with 9mTc-HMPAO,
and evaluation of myocardial perfusion at rest
with data from instru  mental and clinical studies.
They showed high specificity and sensitivity of the
radionuclide method. At the same time, the a u-
thors noted "some discrepancy” between the r e-
sults of scintigraphy and endomyocardial biopsy
[54, 55].

We also studied the efficac y of SPECT with
9mTc-HMPAO -leukocytes in the diagnosis of
chronic myocarditis and compared scintigraphy
with histological examination of the myocardium.
Based on the results of this work, the sensitivity,
specificity and diagnostic accuracy of the method
were 62%, 92%, 85%, respectively [12, 56, 57, 58,

59].

Despite the rather high diagnostic value,
the method of "labeled leukocytes" has a number
of significant drawbacks, coupled with technical
difficulties in its implementation. In this regard,
since the introduction of scintigraphy with "I a-
beled leukocytes" into clinical practice, the r e-
searchers began developing RPH for the labeling of
leukocytes in vivo. Advances in the development of
modern biochemical and radiopharmaceutical
technologies have made it  possible to solve this
problem, and radionuclide indicators which are
able to bind specifically with the receptors of i m-
munocompetent cells migrating to the inflamm a-
tory region, have been synthesized. Thus, at pr e-
sent, the production of diagnostic kits "Le uko S-
canE" for t he99mn gendraioest whichm
are fragments of antibodies to granulocytes (Fab "),
has been established. The mechanism of accum u-
lation of 99mTc -Fab' in the pathological focus is
mainly due to their interaction with surface rece p-
tors of granulocytes and non -specific diffusion i n-
to the lesion due to increased vascular permeabi I-
ity [60].

This indicator is widely used for imaging
the i nflammation of soft tissues [61, 62, 63, 64].
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In n uclear cardiology, an attempt was previously
madetouse LeukoScanE for thae-
docard itis [65, 66]. So, the scintigraphic studies
performed by Grats M.D. et al. in 2000 [65],
showed a high diagnostic accuracy of the method

for visualization of inflammation in the endoca r-
dium. However, in the literatu re of the last de c-
ade, works devoted to this problem are presented
only by si ngle descriptions of clinical cases [67].

There are also separate publications in which the
possibility of using immunoscintigraphy for the
diagnosis of myocarditis has been prese  nted [68,
69]. These studies were performed on a small

group of patients, and scintigrams were not co m-
bined with the anatomical contours of the heart.
Particular attention in the framework d e-

serves the positron emission computed tomogr a-
phy (PET) with 18F -fluorodeoxyglucose (18FDG),

which is one of the most sensitive methods of vi s-
ualization of inflammatory foci [70, 71]. This

method has several advantages over SPECT i n-
cluding reducing the duration of the study a hig h-

er spatial resol ution, the possibility of  performing
quantitative analysis and providing information on

the state of the organs and tissues [70, 71]. The
method is based on visualization of the accumul a-
tion of the 18FDG in glycolytically active cells, i n-
cluding ne utrophils, monocytes and macropha  ges.
In addition, microvascular damage, damage to
cardiomyocytes, and changes in fatty acid m e-
tab olism are the causes of increased glucose m e-
tabolism in the inflamed myocardium [72, 73].

To date, this method has been successfully
used to diagnose sarcoidos is, amyloidosis, and
cardiovascular implantable electronic device infe C-
tion [72, 73, 74].

Publications concerning the possibility of
myoca rditis imaging using PET with 18FDG are
limited.

So, a clinical example, when an acute i n-
flammat ory myocarditis was de tected using hybrid
18FDG/MRI in Epstein Barr virus infection, was
presented. In patient with LV systolic dysfunction,
pericardial effusion according to ECHO -CG data,
and heterogeneously increased accumulation of
18FDG in LV myocardium were found. The pre s-
ence of active myocarditis was confirmed by hist o-
logical examination of fragments of endomyoca r-
dium [75].

Tung R et al, when using PET with 18FDG,
visua lized foci of increased accumulation of RPH
in 50 out of 103 examined patients with idiopathic
cardiomyo pathy and ventricular arrhythmias.
Among them, endomyocardial biopsy was pe r-
formed in 10 patients, according to which my o-
carditis was ver ified in 9 (90%) patients [76].

In 2016, Nensa F et al compared MRI data
and 18FDG -PET studies in 65 patients with su S-
pected myocarditis [77]. The authors found good
consistency between the results of these methods.
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The sensitivity, specificity and diagnostic accuracy
ofPEThi relatien tooMRI veere 74% and 97%, r e-
spectively.

In the Ozawa K et al 2013 study, the co n-
sistency of 18FDG -PET and endomyocardial bio p-
sy results was demonstrated in terms of detection
of the a ctive inflammatory process of the posterior
wall of the left ventricle in patients with clinical
signs of active acute myocarditis [78]. The authors
also found t hat the method is most informative
within 14 days from the onset of the manifestation
of the disease.

Discussing the use of 18FDG -PET for the
diagn osis of myocardial inflammation, it should be
noted that the heart normally has a high glucose
metabolism and for a qualitative visualization of
the cardiac inflammation, a preliminary prepar a-
tion of the patient is required, aimed at reducing
the physiological accumulation of 18FDG in the
my ocardium. This can be achieved by switching
cardiomyocytes to the metabol ism of free fatty a c-
ids (using fasting, a high  -lipid diet), or by blocking
the transport of glucose to cardiomyocytes (use of
calcium channel blockers). Given this feature, the
diagnosis of inflammation requires the use of sp e-
cial protocols and patient com  pliance with a sp e-
cial low -carbohydrate diet [73, 78].

Despite the fact that PET with 18FDG has
high sensitivity in the diagnosis of inflammation, a
number of authors have noted a rather low spec i-
ficity of the method [79, 80, 81]. In a study of
Rouzet F. et al. a comparison of PET -CT with
18FDG and SPECT -CT with  9mTc-HMPAO -
labeled autoleukocytes for diagnoses of endocard i-
tis was performed, and it was shown that the
scintigraphy study had a significantly higher d i-
agnostic efficiency compared to PET [82 ].

To solve this problem, the use of in vitro
labeled 18FDG autologous leukocytes was su g-
gested. This technique is successfully used to vi S-
ualize the i nflammation of various localizations
and has high specificity - from 85% to 96% a c-
cording to diffe rent author s [82, 83, 84]. At the
same time, labe ling of leukocytes in vitro, as was
mentioned above, involves certain difficulties [50,

51].

To date, the search and synthesis of new
radiopharmaceuticals for the diagnosis of myoca r-
ditis are continued, but publication S concerning
this subject are limited.

The research group of Lee S.P. et al su g-
gested that a new 6Ga-NOTA-MSA PET tracer
which has the affinity with macrophage and orig i-
nally designed for visualization of the lymph
nodes, could be used to detect inflammat ory infi I-
trates in the my ocardium [85]. In this study the
authors used a model of myocarditis in mice,
while the presence of inflammation was verified at
the end of the PET scan by histological, immun o-
histochemical and immunofluorocene methods.
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Images of t he mice hearts with and without my o-
carditis were compared, and the reliability of di f-
ferences in the i ntensity of accumulation of 68Ga -
NOTA-MSA in the myocardium was found to be
0.32 (0.31 ~ 0.33 SUV) vs 1.02 (0.86 ~ 1.06 SUV)

p = 0.010. These results demo nstrated the pr o-
spects of using this PET -tracer for the visualiz a-
tion of inflammatory infiltrates in the myocard i-
um.

Benali K et al in 2014 used a new radi o-
pharm aceutical 9mTc-annexin A5 -128, which is a
derivative of human annexin and has an affinity
for the apoptosis marker - phosphatidylserine, to
detect experimental autoimmune myocarditis [86].

The results showed high diagnostic sensitivity of
new RPH.

Researchers Taki J et al [87] suggested
that a PET with 11C -methionine, which is su c-
cessfully used in  oncology [88], can be usedto d i-
agnose cardiac inflammation and, in addition, can
accumulate in areas of the infarcted myocardium
[89]. The likely mechanism for the accumulation
of this radi opharmaceutical in necrotic areas of
the myocard ium is the affinit y to the initial stages
of reparation and angiogenesis [87], which also
occurs with i nflammatory damage.

Later Maya Y et al [90] sequentially intr a-
venously injected 11C -methionine and 18 FDG to
rats with an autoimmune myocarditis model and
compared the res ulting images. It was shown that
the arears of increased f 11C -methionine and
18FDG uptake in the heart coincide. The authors
concluded that 11C -methionine is a promising
marker of myoca rdial inflammation.

Thus, the methods of scintigraphic dia g-
nostics of myocarditis presented in this review
have variable diagnostic efficiency, which makes
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IMAGING EVALUATION OF NECK MASSES

Professor Sarita Magu

hich methods are applicable in neck masses diagnostics? What are the an a-  Sharma Postgraduate
tomical and radiology features of different neck masses? What are the a d- Institute of Medical
vantages and disa dvantages of X -rays and MSCT ? What are the a dvantages of  Sciences.

US and MR diagnostics? Current master class gives the a nswer to these and Rohtak (Haryana),

other questions. India.

Keywords: X-rays, US, MSCT, MRI, neck masses .
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