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R
HoBasa undppoBas
peHTreHorpadunyeckasa cucteMa
Philips DigitalDiagnost C90 tenepb B Poccum!

Byanyuiee peHTreHorpadum yx<e 3aecb n cenyac

Cuctema Philips DigitalDiagnost C90 - 310 onTumasnsHoe
pelleHne Ana peHTreHonormyeckoro otaeneHnsa. B cucreme
BOMMOLLEeHbl nocnegHue paspaboTtku Philips, koTopbie
CMOCOBCTBYIOT MONYYEHUIO CHUMKOB BbICOKOIO KayecTBa

C HU3KOW 00301 0bnyyeHusa, onTuMmnsaumm paboyero
npouecca v co3gaHnio kKompopTa Kak ana naumeHTa, Tak u
ONna MeauuUMHCKOro nepcoHana.

YcoBepLUeHCTBOBaHHbIV B/IOK peHTreH Tpy6Ku Ha
NOTOJIOYHOM NMOoABEce C CEHCOPHbIM 3KPaHOM, OCHAaLLLeHHbIN
nosnHbiM pyHKUMOHANOM pabouel cTaHUUK NabopaHTa,

a TaKkXKe BCTPOEHHOW KaMepow, obecrneumnsaloT NoHbIn
KOHTPOJ/1b B CAMOM KabuHeTe 1 crocobHbl MOBbICUTb
CKOPOCTb Y TOYHOCTb UccnegosaHui. lNMonHoe yrnpasneHme reoMeTpuen cucTeMbl 1 3aaHmne napamMmeTpos
nccnenoBaHUs Tenepb MOXKET OCYLLECTBAATLCA Ha BIOKe peHTreH TPYBKN, He OTXOoA4A OT NaumueHTa.

BcTpoeHHasi Kamepa npegocrasngeT TOYHYIO KOJUTMMauUuio 1 Nno3BoOJideT O6HaDYH(VITb OBu>xxeHune
naLueHTa, HaxoaaCh PAAOM C HUM elLlle 00 NPoBeAeHUA SKCMO3ULIUN, YTO CHMXKAeT HeobxoauMOCTb B
NMOBTOPHbIX CHUMKax.

MoTonouHbin Nnogsec pr6KVI No3BONAET AeNnaTb nccnegoBaHuMs B 060N ToUKe KabuHeTa 3a cyeT oxBara
MOTONOYHbIMU penbcamMn Bcen nnoulaan KabnHeta n obecneymBaeT AOCTYI K nauneHTty C 4X CTOpPOH cToNa.

Onuua aBTOMaTUHECKOM CLUMBKM Ha CToNe U Y BEPTUKANIbHON CTOVKW ABMAETCA ONTUMA/IbHbIM pelleHnem
ong oprtornegnn U tpaBMartosiormn.

VcoBepLUeHCTBOBaHHbIN anroputm nocrtobpaborkm UNIQUE 2 ynyuliaeT Bu3yanmsaumio easa 3aMeTHbIX
nertanen, obecneymBaa oMarHOCTUYECKYO AOCTOBEPHOCTb.

Kpome Toro, B cucteme C90 npeaycMOTpeHb! pa3Hblie BApUaHTbl KOMIUJIEKTaLMKM Ha Bbi6op, 4UTO no3sonder
co3gaBaTb CUCTEMY, ONTUMASIbHO OTBEYAIOLLLY IO MMEHHO BaLUWM KIIMHUYECKUM 3aJadvaM M 0COBeHHOCTaM
peHTreH-KabuHeTa.

Bcerna ectb cnoco6 M3aMeHUTb XXU3Hb K nquuemy!

PY Ne P3H 2020/11552 - CucTtema peHTreHoBCKas AnarHoctuyeckas umoposasn DigitalDiagnost C90 ¢ npuHaanexHocTamm
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DELAYED CT SCAN OFHE LUNGS IN PATIENTWITH COVID-19 PNEUMONIA

Gaman S.A. 1, Ternovoy S.K.12, Pogosova N.V. 1,
Veselova T.N. 1, Belkind M.A. 1

urpose. Assessment the state of the lungs using CT in the dynamic follow -up of pa- 1 . National medical
tients who have suffered from viral COVID -19 pneumonia in the delayed period af- research center of
ter 6 -10 months, and to identify the relationship of residual lung changes with the cardiology.
clinical con dition and results of external respiratory function (ERF). 2 &1.M. Sechenov First
Materials and methods. We examined 78 patients who had suffered from bilateral Medical State University
polysegmental viral COVID -19 pneumonia in April  -May 2020, using multi  -spiral computed  (sechenov University).
tomography (CT) of the lungs. Al | patients had a medical history, performed CT scans of the Moscow, Russia.

lungs in the acute and delayed (6 -10 months after hospitalization) phases, and a study of
FVD in the delayed phase. The analysis of a series of tomograms of the lungs in dynamics
was carried out. We developed an severity score of the lung condition (LungSS), expressed in
the total score, which was calculated based on the score of typical patterns characteristic of
viral Covid19 -pneumonia, as well as residual changes and areas of fibrosis. LungSS wa s
calculated for each patient in the acute and delayed follow -up periods.

Results . The present study shows the dynamics of lung changes in the delayed peri-
od 6-10 months after the viral Covid19  -pneumonia. Residual lung changes were detected in
66 people (8 4,6%). Of these, 35,9% of patients have areas of fibrosis, but most of the residu-
al changes are linear and small  -nodular seals (76,9%). The frequency of detection of residual
reticular changes and consolidation was low (15,3%, 1,3%, respectively). Attentio n is drawn
to the relatively frequent detection of areas of "Ground -glass opacity "(10,8%). In patients
with severe and critical course of viral Covid19 -pneumonia (CT3 and CT4), LungSS in the
delayed follow -up period did not significantly differ from that in patients with mild and mod-
erate course (CT1 and CT2) of the disease (4,5 [0,22], 2,5 [0,16], accordingly, p=0,61). There
was no significant correlation between the detected residual lung changes in the delayed
period and ERF.

Conclusion. In a significan t part of patients (84,6%) who have suffered from COVID -
19 viral pneumonia, residual changes in the lung parenchyma persist, mainly in the form of
linear seals and to a lesser extent fibrosis. These changes did not have a reliable relation-
ship with the res ults of the FVD. LungSS proposed in this study reflects the dynamic picture
of lung changes in the acute and delayed period, and can be a good indicator for monitoring
patients who have suffered from COVID -19 viral pneumonia.

Keywords: COVID -19, Coronav irus infection, Viral pneumonia, Ground -Glass Opaci-
ty, Consolidation, Reticular Pattern, Fibrosis, CT of the lungs.
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Fig. 1. Chest CT of the patient with COVID -19 pneumonia, the critical lung damage (CT -4).
Axial view: a -b - CT in the acute phase of the disease, d -e - delayed CT after 6 months.

In the initial study (a -b) of all parts of the right and left lung, the ¢cGrowhdss Opacitye, occupy
the lung volume, determines extensive zones of interstitial infiltration. When repeated examination after 6 months (d -

e), the complete resolution of interstitial lung changes is determined.
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Fig. 2. Chest CT of the patient with COVID -19 pneumonia, the severe lung damage (CT  -3).

Axial view: a -b - CT in the acute phase of the disease,d -e - delayed CT after 6 months.

In the initial study (@ -b) of al |l parts of the ri-@Ghtsan®ph epyingy76% of thelong h
volume, determines extensive zones of interstitial infiltration. When repeated examination after 6 months (d -e), resid-

ual changes in the lower parts of the lungs in the form of linear seals and interstitial fibrosis are determined.
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SEVERITY DETERMINAN OF LUNG PATHOLOGCAL CHANGES CAUSED ¥
COVID-19 USING ULTRAOUND

Kirillova M.S. 1, Stepanova Yu.A. 2, Kurochkina A.l. 2

urpose. To assess the possibilities of ultrasound examination of the lungs in the 1 - V.P. Demikhova City
diagnosis of COVID -19 pat hological changes. Clinical Hospital ~ (City
Materials and methods. 65 patients (50 women and 15 men) with suspected novel Clinical Hospital No. 68
coronavirus infection (COVID -19), underwent ultrasound and MSCT of the lungs with an in Moscow).
interval of no more than 24 hours, were included at the study. 2 - AV. Vishnevsky
The patient s were divided into two groups: the 1st group included 48 patients at the National Medical Re-
stage of the onset and progression of pneumonia, the 2nd group - 17 patients with signs of search Center of Surgery.
recovery - normalization of oxygen saturation on spontaneous breathing, decrease in body Moscow, Russia.

temper ature (below 37.5 At).

Results. Changes in the lungs detected by ultrasound and MSCT were compared,
and the correlation of these changes with lung function, assessed by blood saturation, the
need for oxygen insufflation, non  -invasive and mechanical ven tilation, was studied.

In patients without signs of recovery, ultrasound severity corresponded to the severi-
ty of MSCT. In patients with signs of recovery, the US -severity is less than the MSCT severi-
ty by at least 25% in most cases.

When comparing patient s with signs of recovery and those at the onset of the dis-
ease, significant differences in ultrasound severity were revealed (1.17 versus 2.1, respec-
tively, p = 0.01). It is important that the differences in MSCT severity in these groups are not
significan t.

A correlation was found between the degree of respiratory failure and ultrasound se-
verity both in the general group of patients and in subgroups. The higher the degree of res-
piratory failure, the greater the US -severity, P = 0.00001.

Conclusion.  Ultras ound of the lungs allows one to suspect COVID -19 pneumonia,
which is especially important during a pandemic. In patients at the onset and peak of
pneumonia, the ultrasound severity of the disease, assessed by the area of the lesion, corre-
sponds to the seve rity of MSCT. In patients with signs of recovery, ultrasound severity is
significantly less than the severity of MSCT and is more strongly correlated with impaired
lung function.

Keywords: novel coronavirus infection, COVID  -19, ultrasound, multispiral ¢ omputed
tomography, primary diagnosis, consolidation, interstitial lung changes, respiratory failure.
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Fig. 1. Scheme of a 20 -zone lung ultrasound protocol

R & anterior and anterolateral zones; b 0 posterior and posterolateral zones.
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Fig. 2. Ultrasound. B -lines or comet talil artifacts

a 0 echogram; b 9 schematic representation. 1 8 anterior chest wall; 2 0 pleural line; 3 & A-line; 4 d pronounced
interstitial changes "white lung"; 5 0 normal lung.
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Fig. 3. Ultrasound image of non -thickened low -intensity B -lines (red arrows).
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Fig. 4. Ultrasound image of thickened intense B -lines (indicated by red arrows).
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Reduction of pathological foci with MSCT in dynamics.
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X-RAY MANIFESTATIONSF OSTEOMYELITISAWS

Arzhantsev A.P.

mong purulent -necrotic processes in the jaws, odontogenic osteomyelitis occurs in National Medical
most cases in comparison with posttraumatic and hematogenic osteomyelitis. A Research Center
separate group of jaw lesions consists of radiation, bisphosphonate and phosphor- Central Research Insti-
ic necrosis, which at the stage of joining the inflammation have x -ray manifestations of the tute of Dentistry and
osteomyelitic process. Oral Surgery. Moscow,
X-ray semiotics of osteomye litis of the jaws is diverse. X  -ray features of osteomyelitis Russia.
depend on the etiology, stage of course and form of the bone inflammatory process. X -ray

diagnosis of osteomyelitis should be carried out taking into account the history of the dis-
ease and ident ifying factors that contribute to their development.

Since orthopantomography does not provide comprehensive information about the
state of the dental system, this technique can be considered as a method of primary detec-
tion of osteomyelitis of the jaws. At the next stage of diagnosis, it is advisable to use a CT
scan, especially for lesions of the upper jaw with spread to other facial bones.

Keywords: osteomyelitis, stages of course, necrosis, jaws, facial bones, orthopanto-
mography, CT.

[www.rejr.ru | REJR 2021; 11(1):2842  DOI:10.21569/222274152021-11-1-28-42 vilstcOd2f y O


http://www.rejr.ru/

RUSSIAN ELEC TRONIC JOURNAL OF RADIOLOGY

Corresponding a uthor: Arzhantsev A.P., e -mail: andrey -p-a@mail.ru

For citation: Arzhantsev A.P. X-ray manifestations of osteomyelitis jaws . REJR 202 1;
11(1):28-42. DOI: 10.21569/2222 -7415-2021-11-1-28-42.

Received : 21.01.21 Accepted : 11.03.21

3802902 0doag fpreaywa dn a3 6 RYdttiesd a 9, y9oe6oRt 20dodi 83 RGO
15-2% a8 ofyayos YO3dR VRy & DBWIRYARS, 6 af 3RbaYRa0a ayRya
by freoeyadiszgeoae 3023686090hH 0o @seds)dviRasyogsadayodoyaszrdas Ra
yosg 9tydog dqRaas. tochot @ odyeassgdeoace @ dRo02 yadIi3easc )
€e3oat Ydaoot L oy o 29 9 decedbaons@ana0WY & @ R aRdoyoa Ya3ze R
yoaeaea(d3agoyasdoeys (Jo3rBoayawB88p@deu¥aRyoswae3aG6033R d0afge
YayeR fhHYR1e 802ego2yoafoo, y 6V FvbmbRamd1 03 @96o-Y 923908 -863R
Frasoaaszaet oo sayasutro d@d @de Re3Bff®-303) 9ad 295008 3Rbdoyafa
L 829 edt evoRyo9a360d0 2 ocxnamgdoadmrizeeRdedam®a3 ha say] @
dayaoaot eRaoafa 3006y aoadaoyzproddafpo bR3scdwesad-ay 0y aszd) I b e
YRoot ¥ fodi¥vyooe3eYa 3d] yRaYyodouzr®d sax®RaydReRIe e€ea @68adyod
baRyaaosa. 92 3R3eadenasosafha dezxeahfha R
AK3saaso0adogh yadIi 3gae ceguagRBeadirheaRbaoh YaszeodRdi af
9R orvroogayaoofa O o0orvaosaoaymwoddlaRdxw3IBREBPREI oaRfdI eRasi 31
yaszdoa, y a0 9 Re ®’ymo ayhoaz)d,a Yweabagdadeahe 323} 9ed. 6adaa 268y Ol
9R deaoa djya¥Yoeye, f 03doa3daodRe3vey o 3 oFJdaryBdERaas 31t ] e R o
9aya> €a3RDODOG. Zo 368Reot s damy agote axiifcd 20y Re-oee3 a368daY @83
18 a&363H0He, ceaevoa3B83fQe O g3 o os0sydd 39doossa e 3YeHasaRaDI1-9 .
adoag, &f 38309900 g3a90ya3doyot3mrand emrmdroRi.doeoya3dog ¢
Oheadt aasat Rdpna -g3ea3ayoagddr3ceasc -8YO%W 53d) yRa¥Y drodbwaadRaya
a380a902adoag. ZCo3sRpoudadme o odm®>- a38aa902adoahf, tYdtiyoas
380 sanpaae ¥F hai ay3Rooyaoofpxy @y RN o p3eoRdOBadit aay o ¢
3R3>e3a383Roaoohs (vodd)y boaaa)aszoaa¥Yhg b)j+rohg 6dRatg (eas3od
?PR3Rdeas3afhso e Regas a3 dadapdy a 3ddioazasof , e RzaarvaaegRdi afha
€e30boaRJR99 a38aa920do2eR tY¥dYaesssRdeswl] FyWRgeda |JeRdaosasay
daY¥ doeazxgscoaya sabyR, B3 a9f abd ®» 3Y ®>3EVR (Ba adoste YedhiboRBG 22 Hhygo e

¢o3. Fidl ( ¢os. 2 (Fig. 2)

¢03. A3caeRoecga9ay3R99R (d3|¢go3. A3caeRacgaosay3R99R (ds3

Odi Yaadoe dj ado &83)6368Y)IyayAyRyaYhs &a3c6aea9502adoe o0D00S6
. dj ado 2683} 68368Y)Iyaysa by ¢ R
Fig. 1. Orthopantomogram (fragment). deseals 66765885

Alveolitis of the hole of the missing tooth 4.7. Fig. 2. Orthopantomogram (fragment).

Focal osteomyelitis of the lower jaw in the area of the
hole of the missin g tooth 4.6 with the formation of
bone sequesters.
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Diffuse osteomyelitis of the lower jaw on the left.
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Chronic destructive osteomyel itis of the lower jaw.

R 0 Bone sequester of the alveolar process of the lower jaw on the right, b o multiple sequesters of the lower jaw on
the right.
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Fig. 5. Orthopantomogram

Chronic productive osteomyelitis of the lower jaw on both sides. Periosteal layers on the lower edge of the lower
jaw on the right.

|www.rejr.ru | REJR 2021; 11(1):2842  DOI:10.21569/22274152021-11-1-28-42 4 lstcOdd? yO


http://www.rejr.ru/

RUSSIAN ELEC TRONIC JOURNAL OF RADIOLOGY

¢o3. Hg R6(R) ¢ 03§ (F&. 6Db) ¢o3XY(6ig. 6 3

¢93. Ght t T .0yM3 adaa3e3) dqcot oboafr3RpDO8Ot ORIYJecoRGafesd
B3Ra3da3shRdi afhe 33ab ©20pnosaes yadiazed 3e3RYR.

?3a00yaados e ascasayedaeloehaYeafpes csasde 6. OadessRecot sopsas yadr
Fig.6. MS C T 0 3DRmodel, facial bones, b 8 axial view, c 0 transversal view the lower jaw on the right.

Chronic destructive -productive osteomyelitis. Deformity of the lower jaw on the right.
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Fig. 7. Orthopantomograms (fragments).

Osteomyelitis of the lower jaw on the left. a 0 activ e course of the process, b 0 stage of remission.
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Fig. 8. Orthopantomograms.

a 0 Primary -chronic osteomyelitis of the lower jaw on the right and anterior part in the stage of chronic course, b &
with an exacerbation of the inflammatory process.
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Fig 9. Orthopanto mogram (fragment). Fig 10. Orthopa ntomogram.

Posttraumatic osteomyelitis of the lower jaw Osteomyelitis of the lower jaw on the left with the formation of

on the right. bone sequesters in the area of mini  -plates that fix bone fragments

at a fracture.
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Fig 12. Orthopantomogram.
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Fig 11. Orthopantomogram (fragment). Hematogenic osteomyelitis of the lower jaw on the right.

Osteomyelitis of the lower jaw on the right in
the area of fixation of the endoprosthesis.
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Fig 13. Orthopantomogram.

Radiation osteomyelitis of the lower jaw with the formation of bone sequesters.
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Fig.14. MSCToffac i al b odB8B-model/» of r ont al 0 axialeiew the sower jaw.

Radiation osteomyelitis of the lower jaw on the left with the formation of bone sequesters. Enlargement of the left
contour of the soft tissues of the face on the left as a result of inflammatory edema.
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9 Fig. 16. MSCT. 3D model, upper and lower
Fig. 15. Orthopantomogram. jaws.

Bisphosphonartic necrosis of the lower jaw on the right and Bisphosphonate necrosis of the jaws. Destruc-
upper jaw on the left in the active stage of the course with tion of the internal cortical plates of the upper
spread to the lower parts of the maxillary sinus on the left. and lower jaws on the left.

Reduced transparency of the left maxillary sinus.
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Bisphosp honate necrosis of the lower jaw in remission. Pronounced osteosclerosis, periosteal bone layers formed
around the jaw.
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Fig 18. Orthopantomogram.

Osteomyelitis of the lower jaw on the left and anterior part, upper jaw on the right, which occurred after radiation
therapy and chemotherapy. Pathological fracture of the lower jaw on the left. Postoperative defect of the lower jaw
on the right. Maxillary sinusitis on the right.
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Fig. 19. MSCT. oRBD-model , facial bones, b ¢ axial view, lower jaw, & axial view, middle zone of the
facial bones .

Phosphoric necrosis of the lower and upper jaws, zygomatic bone on the right. The transparency of the maxillary
sinuses is reduced. Periosteal layers on the outer and inner contour of the lower jaw on the right. Inflammatory
edema of the soft tissues of the face on the right.

3ha YHtYdt1Iagast 9R daoaa Y RyPwyRdadd)@mo eohbsaRioaoes Y doa36o o
yadi 389. t3ado da3903aYRoOte 3(poyecenfggd 3advYaszraraoaa3zgt 92

383aY | eRRshoage @ & Y } Yaodoy o Rea®ezady &Y 30 3) adR, R ¢ a30d30 | ¢
33RY20000 3 dqdR3302y03dos o3RadFoeddxsess.d|®d-0 63} 8368Y) I
3adesh 909DdBASG yadIi 3829 ofr oRIBRIYRWO®xFt adkosoyafha 2368029
besaa afrY038hg ©0d3a602ya3dogewYRRy aoXow] ceeagRBlpBdio&®RBa €3 ot Y

6aY deoe3eodRdi afhg edR3eo2a ( 3®»e3x).gaRdla)Y.Hgg3 oY e@adR-Yyo3da, 9.0 G
Da8®9292 Yasd3goaae yadiszed cot YdIRmMwadoeobhoaadmesoet yadizeace. ?3
Y Yas3goayadiessjoyjogg doaodeadaosa3zra¥¥fgdaa¥Yohe a380a90adode 9saa
9)J]3Rg Y ¥Yorva @&3@3aya 0 (gl3odayupaadxgada YozrzzxlRaRdo 6 Rdba €
20t . O cReadayoyasdos €3 oG ad3ese Remamy d 0 YdooYsddue-3 o &9 | 23608
dR1 631t 3 >f 3RbaYRa020a9 30 devuwmsdpiva B a & ecdspodeq oY 9 § ¢ , €3 ae
y Reosasza¥Yhg eRb}) g, ¥l y3h Yaasa o fe oy acdens3z¥Bodypoyea o6 368089

29ayeR d3hdeaesaraha o683 a3a6(doy god3roze8Yuosa 60 90ueE388 23 &€ 368 Ya 3 340
t Rd €3RYode, dR3 RoweRBy ceRdqoIwomaddi -Jof 3abaase a>36802v023edRbD
afhg Yoby Rdobo3s) aaegszt d3Recoas hga|3Redme YoQomea apqe sy ¥a Rt d

eadi @920 323683t ad2a bjfa¥Y O oRrazeFadd»@do®R Rs L dasasaeR9D?
¥ 0 2L >0 682y 00006 20dadecoo. o380y ioom@de ooResa9 0 oRRE o Areo 3
ceadapnoesadi aaya 3ab) di eReR edpy dtioyen o >3 caBadgs abh, R 8 R

bRY2309hg foadioahg 3 3oec) 683edadyxalm ¥ RseReoyns-edor s aifd @@caa

|www.rejrru | REJR 2021; 11(1):2842  DOI:10.21569/2227415202111-1-28-42 4lstcOdag y O


http://www.rejr.ru/

RUSSIAN ELEC TRONIC JOURNAL OF RADIOLOGY

¢ o0 3. Fig.ao) (

¢03. RIPVeoeRacgasay3 Ros9R.
AK3gaas2a0do8 2 ega3adas o9o2paas yadis3ed 3e3RYR } oR3dabRYO3D

Fig. 20. Orthopantomogram.

Osteomyelitis and fracture of the lower jaw on the right in a drug -dependent patient.
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he detailed review on dental implantation is presented including preoperative Medical University
planning, intraoperative control and postoperative follow -up. Since successful Ejse_Cher_';;’
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outcome depends on the precise preparation for the surgical intervention, the

range of radiological methods is described in the review as well as new methods
and techniques of dental implantation. Advantages and limitations of different methods are
presented with the summary of possible complications and their radiological appearance.
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ntroduction.

Implant placement or dental implantation is

a very challenging procedure which requires

different types of imaging to reach a suc-

cessful procedure as it helps develop an ap-

propriate and precise treatment plan for implanta-
tion [1 -5]. Successful implant placement requires
extensive planning. Evaluation of medical and in-
tra -oral conditions to determine eligibility, com-
bined with a thorough periodontal and dental as-
sessment and radiographic evaluation will provide
valuable information in planning and completing
effective implant cases. Anatomic considerations
of the area for implant placement should guide
the appropriate radiological modalities as well as
dimensional accura cy [1-5].

Radiology in dental implantation is done
through the following phases:

APre-operative phase,

Alntraoperative phase,

APost-operative phase.

Each step of these stages has different ap-
proach to minimizing the failure rate of oper ation
and complications that can happen after the sur-
gery [1-5].

The dental implants are replacement of
tooth roots to restore the missing tooth (Fig.1). It
provides a strong foundation for fixed prosthesis
(permanent) or removable prosthesis replacement
teeth that made to match the natural teeth [2, 3,
4]. They are metal biocompatible anchors surgical-
ly positioned in the jaw bone underneath the gum
tissue to support an artificial crown where natural
dentition is missing [4]. It provides effective, pred-
icab le, and reliable means for tooth replacements.
Additionally, dental implants provide partially
edentulous and completely edentulous patients
the aesthetics and function they had with natural

OF RADIOLOGY

dentition [1 -5].
The dental implants are inserted into the

bone, where bone integration process begins o}
0Oosseointegrationo, whi ch me:
plant surface with the bone around it [1 -5].

Back in time it was firstly admitted by Leon-
ad Linkow in 1950, he s knq
pant ol ogy Godf at hefirsbone whe was

inserted titanium into bone in voluntary patient
[4].

There are several conditions for dental im-
plantation [1 -5]:

Amissing one tooth or more,

Awhen adequate bone present to secure the
implants or bone graft could be done,

Awhen oral tissu e is healthy,

Aif patient is unwilling or unable to wear
dentures,

Ai mprovement of
thetics

Aabsence of systemic local disease that will
affect bone healing .

Advantages of dental implantology are [1 -5]:

Along lasting solution an  d cost effects,

Asignificant benefits in impairing quality of
patientds | ife,

Ajawbone support,

Adurable,

Aprovide better oral hygiene,

Aeasy function and mastication,

Aimproved speech since edentations and
mobile dentures can restrict pronunciation.

Types of dental implants.

1. Endosteal implants.

Endosteal dental implants are the most
common type of dental implant, it is placed into
oneds jawbone by the path of
dental implants have different shape of screws,

patientds

8 ENDOSSEOQUS IMPLANTS
[ Dental implant bonded ‘
/| with the jawbone.
4 : m
| A '
4
'Y Y Y)
i : __g i )
/ t wor < “
/ ‘. wi \\\> N
Abutment placed on , C‘\ ; - \._.\
the dental implant \“k(usmm—maz!c crown '
Fig. 1 (go3. 1) Fig.2( ¢ 02 .
Fig. 1. Scheme. Fig. 2. Scheme.
Dental implantation [2]. Endosteal implants [4].
¢o3l. tgasR. ¢o32 tgasR.
OoeceRdi aRt osesdRasRcot [2]. { oea3e6Rdi e o9sedRaeRe [ 4] .
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cylinders, or plates. 0 Ro-bbr m
far the most used implants in dentistry recently
(Fig. 2). Osseo integrated root
made up of a fixture and an abutment. The fixture
is the part of the implant that embedded surgical-
ly in the bone of the jaw. It
that promotes osteo
come in various sizes, ranging from (3,25 to 3,75
mm) in diameter and (7 to 10 mm) in length. The

size of the implant and length depends on the
the larg-

amount of available bone. Dentists prefer
est possible implant as it increases the surface

area and provides stronger anchorage and better
-1,5 mm

bone integration. It is preferred to have 1
of bone on either side of the implant fixture and 1
2 mm of bone between the implant surface and
th e adjacent vital structures like mandibular ca-
nal, maxillary sinus, nasal fossa. The abutment
which increases the height of the fixture level
above the gingival surface is attached to the fix-
ture with an abutment screw. The top of the
abutment screw has a
dental prosthesis to be attached by a screw that
runs through the prosthesis and into the abut-
ment screw [2 -5].

2. Subperiosteal implants.

It is a less common form of dental implants;
they are placed
jawbone instead of inserting it into the jawbone
like endosteal implants. Blade implants are rec-
tangular, like a razor blade. From the long side of

the rectangle, one or more posts extend into the
on of the prosthesis (Fig.

oral cavity to allow fixati
3). Subperiosteal implants are used when the pa-
tient has insufficient jawbone density and place-

ment of oneds dent al i

-form implants are

is made of a material
-integration (titanium). They

small hole which allows the

under the gumline but above the

OF RADIOLOGY

i mpl ant s gawbane s nobrgcommended [1  -5].

3. Trans -osseous implants.

Trans -osseous implant s still used for highly

resorbed mandibles, they are placed in the anteri-

or region between the 2 mental foramina. The
trans -osseous dental implant is a very stable im-

plant that acts like 4 standard root form implants.
It is placed from the bottom of the ja
trudes through the upper part (Fig. 4). There is a
bar that can be secured to it and a denture sup-
ported by the structure. This implantation is not
performed by many dentists as it is very difficult
and need special skills as well as it needs to b
done in the hospital in most cases [1 -5].

The size of dental implants varies with mini,
narrow or shorter dental implants available for
those with

insufficient gum and bone tissue which

cannot withstand traditional dental implant sizes
[1-5].
4. Zygomat ic implants.

Zygomatic implants have been used for re-

habilitation of the edentulous atrophic maxilla as

an alternative to bone grafting for almost two dec-
ades resulting in satisfactory clinical outcomes.
However, the patients with edentulous atrophic
maxi lla treated using this technique may present
serious complications that could put the prosthet-

ic restoration at risk [5, 6, 9].

Excessive bone resorption combined with

poor bone quality and increased maxillary sinus
pneumatization often making it impossibl

place conventional dental implants in the posteri-
or maxilla. Various bone augmentation tech-
niques, such as sinus floor elevation and onlay

mp | abonegraftidg, maeedbeeh described tn orderttcire

w and pro-

e

to

SUBPERIOSTEAL IMPLANT

Lower
jawbone
(mandibie)

Gum tissue covers
implant framework

Fig.3( ¢ 0% .

Posts run through
the jawbone

Jawbone
Metal plate to hold
the implants together

Fig. 4 (¢o93. 4)

Fig. 3. Scheme.
Subperiosteal

¢0933 tgasR.

implants [4].
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[ 4
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Fig. 4. Scheme.

Trans -osseous implant s [4].
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crease the volume of load -bearing bone. Neverthe-
less, efforts have been made to pursue alterna-
tives to grafting procedures and one of these, es-
pecially in the atrophic maxilla, is the use of zy-
gomatic implants. This implant which was initially
introduced for the prosthetic rehabilitation of pa-
tients with extensive de fects of the maxilla caused
by tumor resections, trauma or congenital defects
was also used in patients with edentulous
atrophic maxilla, enabling rehabilitation with suf-
ficient function and improved esthetics. However,
the placement of zygomatic implant i s not de-
prived of risks, since it may involve delicate ana-
tomical structures such as the orbit, and therefore
surgical experience is required [5, 6, 9]. Addition-
ally, many complications have been reported in
the literature, with sinusitis being the most co m-
mon (Fig. 5).

Imaging plays a very important part in den-
tal implant procedures. The imaging modalities
vary from standard projections that is available in

Fig.5(¢ 2 &. 5)

Fig. 5. Scheme.
Zygomatic implants [9].
¢o23. tgasR.
tdy deYas

29edRaBgRe (bhboyasR)

the dental office to more complex radiographic
techniques typically available only in radiology
centers. Implant imaging provides reliable and ac-
curate diagnostic information of the patient's
anatomy at the proposed site of implant [5 -8, 10].
X-ray examination include intra  -oral (periapical,
occlusal) and extra -oral (panoramic, lateral cepha-
lometric) rad iographs. More complex imaging
techniques include computed tomography (CT),
and cone -beam computed tomography (CBCT).

The goals of imaging are [5 -8, 10]:

Ameasuring bone height and width (bone
dimensions),

Ato assess bone quality and structure,

Ato det ermine alveolar bone long axis,

Ato identify internal anatomy and localize it,

Ato detect jaw boundaries,
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Ato detect if any underlying pathology pre-
sent.

Preoperative assessment.

A comprehensive evaluation of the oral cavi-
ty begins with a detailed medi  cal and dental histo-
ry, and a dental hard and soft tissue clinical ex-
amination. This is followed by panoramic radiog-
raphy and cross -sectional imaging using mul-
tislice computed tomography or cone  -beam com-
puted tomography [1, 4, 5, 6, 11].

Imaging in this p hase determines the quan-
tity, quality, and angulation of bone, relationship
of critical structures to prospective implant sites;
and the presence or absence of disease at the pro-
posed surgical sites [5, 8, 14].

Important landmarks are:

Aln the maxilla: nasal floor, naso  -palatine
canal, anterior superior alveolar canal, maxillary
sinus and related structures, posterior superior
alveolar canal, maxillary tuberosity, pterygoid
plates,

Aln the mandible: lingual foramen, incisive
canal, genial tubercles, inferior alveolar nerve ca-
nal, mental foramina, retromolar foramen, sublin-
gual fossa (lingual undercut), mylohyoid under-
cut, lingula of as cending ramus,

Aln the zygomatic region: orbital floor, infra-
orbital foramen, zygomatic bone [5, 6, 12] (Fig. 6).

The selection for radiographic imaging de-
pends on the amount of residual alveolar ridge
atrophy: this includes the bone quality, bone
quant ity, remaining bone height, bone width, and
available bone volume. The residual alveolar ridge
topography needs to be understood and addressed
rather carefully, as the positioning of an implant
is crucial for prosthetic treatment planning [16,
17]. The ide ntification of vital anatomic landmarks
and their relation or vicinity to the future implant
site/s is a crucial factor. Potential implant sites
need to be safely identified.

The main methods that are used in preoper-
ative planning of DI [5 -8, 10, 11, 14 -16]:

APanoramic radiography,

AMSCT,

ACBCT.

1. Panoramic radiography.

These are narrow beam rotational tomo-
graphs, which use two or more centers of rotation
with a predefined focal trough, to produce a radio-
graphic image of both the upper and lower jaws.
Optimal patient setting is crucial in this procedure
because jaw positioning errors in the sagittal
plane can occur easily, particularly in the edentu-
lous patient. It provides an approximation of bone
height, vital structures, and any pathological con-
ditions if present [5, 6, 14 -17].

The advantages of panoramic radiography
are:

Aproviding information on opposing land-
marks, vertical height of the bone,
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Fig. 7. Panoramic radiography.
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Aassessing crestal alveolar bone and cortical
boundaries,

Aevaluating gross anatomy of th
related pathologic conditions,

Arelatively short exposure time, and comfort
and simplicity of examination [5, 6, 14 -17].

Panoramic radiography in implant proce-
dure could be used in pre -surgical phase as it is

e jaws and
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the most used diagnostic modality.
ceptor may be oOa
phosphor plate or a digital charge coupled device
receptoro6. Complete
obtained in one film [5, 14  -17] (Fig. 7).
Limited -angle linear tomography (zonogra-
phy) is used as a means for patient positioning for
making a cross-sectiona |image of the jaws
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Fig. 8
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Fig. 8.

Secondary (post -traumatic) edentulous teeth 1.1 and 2.1. Plann

teeth [5].
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Multispiral computed tomography, multiplanar reconstructions.

ing of dental implantation in the area of missing

Iea3aRt gasay3RdJot, o9} di e

Reasaegot bHy+ra¥ 1.1 o 2. 1. a

modify the panoramic X
graphic layer is approximately 5 mm thick, wh
helps to determine the distance between the criti-
cal structures and the implant site, as well as the
bone quantity at the site of implant placement [5,
14-17].

A good panoramic radiograph will outline
the bony anatomy clearly and is generally used for
diagnosis of gross pathoses within the jaws as well
as the relation of anatomic structures such as si-
nuses, canals, fossae and foraminae to the im-
plant site. Although some panoramic machines
have uniform magnification (19%), in general,
most machines have varied and unreliable magni-
fications (25% to 30%) especially in the vertical
dimension [5, 6, 15 -17]. Magnification is more
pronounced in posterior than in anterior areas.
This may give a false sense that more bone exists
between the crest of the alveolar  process and the
inferior alveolar canal, nasal fossae, or maxillary
sinuses. Improper patient positioning may further
contribute to image distortion. Even properly posi-
tioned and exposed panoramic radiographs can-

-ray machine. The tomo-
ich
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not be used for direct bony measurements un less
the magnification factor for the target area is pre-
determined.

A technique for evaluating the panoramic
radiograph for mandibular posterior implants, as
well as for a comparison with the clinical evalua-
tion during surgery was developed by identifying
the mental foramen and the posterior extent of the
inferior alveolar canal [5, 16, 17]. However, stud-
ies have demonstrated that the mandibular fora-
men cannot be identified <50% of the time on the
radiograph film and, when visible, it may not be
identified correctly.

The disadvantages of this modality are [5,
14-17]:

Adistortion of the  visualized structures,

Alow level of reproducibility,

Atimes magnification of the structures,

Adifficulty in assessing hard tissue mor-
phology and density of the bone,

Alittle information about the buccolingual
cross -sectional dimension,

Ainadequate id entification of critical struc
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Fig. 9 R
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Fig. 9. MSCT, sagittal (a) and coronal (b) reconstruction.

Incomplete secondary adentia of the upper jaw. In the area of missing teeth 2.6 and 2.7, a focus of bone compact
tissue of a roun ded shape with size of 14x10x12 mm and density of 1500 HU, with homogeneous structure, occu-
pying the entire thickness of the alveolar process and extending to the walls of the nasal cavity and maxillary si-

nus is determined. This formation corresponds to th e intraosseous osteoma of the alveolar process of the upper
jaw [5].
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tures,

Ano data of spatial relationships between
the structures,

Apatient positioning errors, however with
knowledge, most errors in patient positioning can
be corrected,

Athe patient must leave the surgical room
and stand still for imaging purposes,

Athe resolution o f the image is less com-
pared to periapical images,

Azonography fails to identify disease at the
implant site or to access the differences in bone
densities.

2. Multispiral computed tomography.

CT was invented by Godfrey Hounsfield and
Allan Cormack in 197 2. This modality gives rise to
high -density resolution images and allows soft tis-
sues to be visualized. The reformatted CT image
generates axial, panoramic, and cross -sectional
images that allow rapid correlation of the different
views. CT scan provides ta ngential and cross
sectional tomographic images of the implant site
the density of structures produced in the image is
absolute and quantitative, and can be used to dif-
ferentiate tissues in the region and characterize
bone quality [5, 6, 14, 16].

Disadvant ages include limited availability of
CT scanners, high cost of machines, image arti-
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facts caused by metal and the need for special
training in image interpretation.

CT images are indicated if the patient is be-
ing evaluated for total jaw reconstruction or fo
multiple implants within the mandible or maxilla.
They are also recommended if ridge augmentation
is required, if the sinuses may be breached during
the procedure or if there are variations in the
anatomy, atrophic changes, or pathology. The
thickness of the image layer must be adequate to
achieve proper coverage; generally, a 0,5 -1 mm
layer is indicated (Fig. 8 -9) [5, 6, 14 -17].

3. Cone-beam computed tomography.

CBCT scanners are designed specifically for
diagnosis and treatment planning in implant
thera py. Multiple pictures of the region of interest
are generated in a single scan. This enables the
dentist to have precise diagnostic information and
therefore perform minimally invasive surgery with
reduced surgery time, postoperative pain and
swelling, and faster recovery time [4, 5, 6, 11, 13,
14-17].

CBCT is valuable for the evaluation of the
mandible, maxilla and facial bones. CBCT scans
of the mandible can help clinicians determine the
size of the lingual concavity in the symphyseal re-
gions. Occasional ly, the mandible may have an
unexpected lingual concavity in the posterior re -
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Fig. 10. CBCT, condition before DI.
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gion of the mandible. In the inferior alveolar canal

(IAC), CBCT scans can show whether the canal is
single or divided and how it is placed buccolin-

gually (Fig. 10 -11).

CBCT-aided implant surgery can be divided
into the following: passiv e, semi-active, and active.

1. Passive CBCT -aided implant surgery re-
fers to the use of CBCT information such as linear
measurements, relative bone quality, 3D evalua-
tion of ridge topography, and proximity to vital
anatomical structures to help in the impla nt
treatment planning process. Passive CBCT  -aided
implant surgery can be accomplished with or
without third -party interactive treatment planning
software [5, 6, 11, 13, 14  -17].

2. Semi -active CBCT -aided implant surgery
includes the use of CBCT data importe d into
third -party interactive treatment planning soft
ware where virtual implants are simulated as a
precursor to the fabrication of surgical guides that
will be used at the time of implant placement. De-
pending on the software
relate implant position to the underlying bone and
restorative needs of the patient, a scanning tem-
plate may need to be fabricated before the scan
acquisition. The scanning template can be made
with a radiopaque material (barium sulfate), con-
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tain gutta -perch a markers, or other specific fidu-
ciary markers that aid in the fabrication of the
surgical guide. The scanning template is posi-
tioned intraorally, and the CBCT scan is acquired
[5, 6,11, 13,14 -17].

3. Active CBCT -aided implant surgery refers
to the use CBCT data and surgical navigation sys-
tems to perform fully computer -guided implant
placement. One of the main concerns of postim-
plant evaluation with CBCT is the presence of
beam hardening and partial volume artifacts
around implants which in some cases pr event the
visualization of the bone -implant interface. How-
ever, scattering artifacts caused by metal are sig-
nificantly less with CBCT as compared with medi-
cal CT. Naitoh et al in 2010 evaluated the rate of
bone to implant contact in a clinical study and
reported that the bone configuration surrounding
anterior dental implants with and without bone
grafting can be adequately assessed using CBCT.
With the help of Digital Imaging and Communica-

a p fgidbns cira tMiedicimeéd §DIQOM)o tdadag ocompuiteo

generated surgical guides ( stereolithographic
models) can be fabricated from the CBCT data.
The guide helps the surgeon place implants in
their optimal and exact position [4, 5, 6, 11, 13,
14-17].
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Advantages of CBCT are that it generates a
3D dataset (digitally reconstructed image with 670
projections), has the potential for generating all
2D images (e.g. orthopantomogram, lateral cepha-
logram), and allows vertical scanning with the pa-

tient in a seated position CBCT generates high -

resolution images of anatomical structures, bone
tra beculae, periodontal ligament (PDL), and root
formation. The other advantages include rapid
scanning procedure, lower radiation dose, reduced
disturbance from metal artifacts, lower cost, easy
accessibility, easy handling, and DICOM compati-
bility [4, 5,6, 11, 13, 14 -17] (Fig. 12 -13).

CBCT has some disadvantages. It has a low
contrast range, restricted field of view (FOV), re-
duced scanned volume caused by limited detector
size gives little information about the inner soft
tissue, and increased noise from scatter radiation
and artifacts [4, 5, 6, 11, 13,14  -17].

According to U. Lekholm and G. Zarb (1985)
classification, there are 4 types of quality of bone
tissue. C. Misch in 1999 developed the 4 types of
bone tissue quality (D1 -D4) according to Houns-
field unites (Table 1) [4, 5, 14].

Intraoperative implant imaging.

During surgical implant placement, in-
traoperative imaging is limited to quick, in -office
modalities, including digital  -based periapical and
panoramic radiography. These radiographs con-
firm appropriate pilot drill position and allow early
errors to be identified so that appropriate modifi-
cations to the remaining osteotomy steps can be
made. Occasionally, surgical accidents may re-
quire advanced radiologic imaging in the in-
traoperative phase, for example, when an implant
is displaced into the maxillary sinus or placed
through the inferior alveolar canal. In such situa-
tions, CBCT imaging will accurately locate the im-
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plant or assess the extent of nerve canal en-
croachment [5, 6, 17 -19].

Along with  studying the optimal position
and orientation of the implant, intraoperative im-
plant imaging helps evaluate the healing and inte-
gration of surgery sites. The correct position of the
abutment and prosthesis fabrication are ensured
in this phase [5, 6, 17].

The goals of imaging are [5, 6, 17  -19]:

Ato assess the quality of implanting screws
during the procedure,

Ato clarify implant screw placing,

Adetermining the long axis of alveolar bone,

Aidentifying and localizing the internal posi-
tion of the implant,

Ato establish the boundaries of the jaw,

Ato detect if any underlying pathology pre-
sent (Fig. 14 -17).

Post -prosthetic implant imaging.

This phase commences just start the after
placement of the prosthesis and continues as long
as the implant remains  in the jaw [5, 6, 19 -21].

Postoperative imaging and monitoring im-
mediately following implant placement, a periap-
ical image should be acquired to serve as a base-
line image for future comparisons. If multiple im-
plants have been placed, a panoramic image may
be appropriate. During the prosthetic phase of
treatment, periapical or bite  -wing images may be
made to ensure complete seating of the implant
abutment and restoration. When such images are
made, it is important to position the central beam
as perpendicula r to the longitudinal axis of the
implant fixture as possible.

Small angular deviations may result in over-
lapping of the implant threads and allow small
gaps between the fixture and prosthesis to become

unnoticed [5, 6, 19 -21]. Postoperative imaging  for
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Fig. 12 (¢o3. 12)

Fig. 12. CBCT with an additional specialized program Simplant made it possible to reliably assess the
parameters of the alveolar ridge, as well as to select the implants that are optimal in shape and size and

virtually position them [5, 6].
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Fig. 13. Manufacturing of an individual surgical template, preparation of the implantation bed after fixa-
tion of the extra -bone surgical template with guides [6].
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Fable t 1. Assessment of density and architectonics

Correspondence of bone tissue type to
Hounsfield unites according to C. Misch
(1999)

The type of bone tissue according to U.

The type of bone tissue Lekholm and G. Zarb (1985)

D1
Homogeneous cortical bone tissue More than 1250 HU

Spongiform bone, surrounded by com
D2 ) ) 850-1250 HU
pacted cortical bone tissue

Spongiform bom, surrounded by thin
D3 350850 HU
cortical bone tissue

D4 Homogeneous spongiform bone tissu 150-350 HU

Fig. 14 (¢oa. 14)

Fig. 14. Photos.

Intraoperative radiography makes it possible to obtain diagnostic images during implantation directly in the oper-
ating room (on a PC screen), to assess possible intraoperative risks and to eliminate them timely [5, 6].
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Fg. 15 R (¢o3. 15 H Fig.15b ( ¢23. 15 ¥)

Fig. 15. Digital microfocus radiographs, performed during the DI in areas 2.5 and 2.7 at the stage of
formation of the implantation bed 2.7 (a) and after implantation (b).

Perforation of the maxillary sinus lower wall is determined at the stage of bed formation o the apical part of the
depth gauge is located 3 mm above the maxillary sinus wall (a). During the operation, the implant 2.7 was placed
with a smaller depth, its apical part i s located 1 mm above the sinus wall in the submucosal layer (b) [5, 6].

¢0315. 29090ds3aYha o909d3adad)] 3aha 3aasgyasay3Roassh, Yheadaqg
RG22 ¥ &afrdR3802 2.5 o9 2.7 R 18Rea da39%0203aYRa2t 0909c¢
9aYdo 99¢dR3y.eReaY (

AKesaeadtaegs3t ea3dea3RGIt ©9opoas 3603:0I3R YR goaRadI de3 opRe B
dgRdi aRt yR3e6i ydjfosa9a3R 3R3z3egadepnasaR aR 3 99 Yhya evat Ya
29edRaeRe 2.7 +hd } 38ReaaYdaa 3 9as8i ¥yo9 bRydjyrdasoas, ay o
380909 3ocogpe3sRIoYD 0 368 8495, 6 daa (

ol

Fg. 16 R (¢o3. 16 H Fig.16b( ¢o3. 16 )

Fig. 16. Intraoperative digital microfocus X  -ray (a), performed before the formation of the implantation
bed. A photograph taken dur ing the operation at the stage of removing the filling material (purple ar-
row) (b) [5, 6].

3 foreign bodies corresponding to the filling material (blue arrows) and a bone fragment in the projection of soft
tissues (red arrow) are identified, which locat ed at a sufficient distance from the lower wall of the maxillary sinus
(green arrow),

¢0316. |93 Raeca3Rcgoa99Rt cod3a¥YRt s9o09dsaded) 3aRt 3aaasya
9503aYRa0t 0s5edRagRc Y ReBYwF 3 RIFD R, YheadoaasaRt Y gae
JeRdaaot edesfros3saYayosoaya 9Ra3IRIR (F.303a8a¥YRt 3683add

KAe3aeadt 1 eastae3afogs eeadR, 3228Ya838Y)1yosoa edasfro3aYayoaaos) 9
d3Rysa088 Y €320dG6o22 95tydog edRsaae (d3aR3aRt 3e83addR), 9 Rg 9
3380902 Yasgoeayadiszeoeaeaya 33298} 3R (badasaRt 3@3addR) ;
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Fg. 17 R (¢go3. 17 H Fig.17b( ¢o3. 17 ¥)
Fig. 17. Intraoperative digital microfocus X  -ray, performed before the formation of the implantation bed
after complete removal of the filling materia (a). Photo, taken during the operatio  n at the stage of bone
fragment removing located in the soft tissues in the area of the planned implantation [5, 6] (b).

X-ray control made it possible to assess the quality of its removal and subsequent extraction of the bone fragment
(arrow) .

¢03l7.f ®3Raeca3Rcgo2a90Rt Gcod3sa¥YRt s9so09ds3adad) 3aRt 3as6yac
9503aYRoa0t 279e dRaBRcoOa>090aya> danR eca3da cadoaya | eRH
zaB8ay3RdJot, YheadoasoaRt ¥ gorad 2e6d3RG22 R L1686Rea | el
Iyay#&3Y 91tydog edRatg Y basa edRaso@Bfnloae 29edRaBReO

faacyasadaoayoyaszsdos dao9e63adi ceabYadod oacaaoagi dRyasgeYe aya3
d3aRyosa8aeR (J dRbRoeaa 383addes)

Fig. 18 R (¢oa. 18 R Fig.18b ( ¢ 0 8. )

Fig. 18. Orthopantomograms (fragments).

a 0 before the installation of the orthopedic structure (3 months after dental implantation in the area of tooth 3.6,
radiological signs of satisfactory osseointegration are determined, favorable conditions for further treatment and
the formation of the load on the implant),

b 6 1 year after orthopedic treatment (there is a moderate resorption of bone tissue in the cervical region, not ex-
ceeding 1,5 mm, there are no bone  -destructive changes in the peri  -impla nar region) [5, 6].

¢ 0318 K3esoecRoasgoasay3Ro99f (d3sRysasasf) .
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Yot edt s yayea dayasot o0 da390203aYRoao0t oaRy3)3 bdo aR o0s9edRaag
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tYdtaeszt) [5, 6].
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Fig. 19 (¢o3. 19)

Fig. 19. Orthopantomogram, performed immediately after implantation in the area of 1.5 -1.6.

There is a violation of the integrity of the right maxillary sinus lower wall. In the lower parts of the sinus, an im-
plant is detected placed in the area 1.6 (arrow) [5, 6].

¢90319. K3 8aeRaga9say3R99R, YheadoaoaoaoaRt oa0ea33ae368YUd29ao-
1.6.
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3029} 3R YAt Ydtaegst o0s9edRasdgRa, J 38RaRYdOoOYRasfhe Y oaf dR3gi 1.

Fig. 20 (¢o23. 20)

Fig. 20. Orthopantomogram performed immediately after implantation in the area of tooth 2.5 with a
one -stage close d sinus-lifting.

Radiological signs of damage to the lower wall of the left maxillary sinus are revealed. It is difficult to determine the
correctness of the implant position in relation to the injected CPM based on the results of this study. This condi-
tion is an indication for additional CT [5, 6].
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Fig 21 (¢os3. 21)

Fig. 21. CBCT. Condition af ter dental implantation surgery in areas 1.4  -1.6 and 4.3 -4.7.

Damage to the lower wall of the nasal cavity by implants is determined. The 1.5 implant is located apically in the
submucosal layer of the nasal cavity (red arrow), the 1.4 implant completely pe rforates the wall and is positioned 3
mm in the nasal cavity (blue arrow). The revealed changes were not diagnosed by preliminary X -ray examination
and are poorly visualized on panoramic reconstructions (highlighted by an oval) [5, 6].

¢0321. £ ) £t T. tea3eatooa e€a3da o2ed3RGO0O2 ®©vaoaoaagRdi ade 60 9&7d
Aesaeadtaegs3t eoY3apeaasada ©9Ipaas 3609dd eadoa3red 9a3R 0s5¢edf
3Rz3eadRyRag3t Y eoa2e3dobozeas 3daa daRpYopnsosecdRas®Re (d4dRzafH
a8 38aa8d}) o9 3R3egadRyRag3t 8aR 3 99 ¥ egada3gd 8a3R (yoad) s Rt
YRdO 3# €30 ¢€3a0aeYR3026a0di aas 3a0asyaaadayoyasdeas o933daeaYRa
3adaa 363} dieeoatdga 8(8¥ &« YRdas) [5, 6].

Fig. 22 (¢os3. 22)

Fig. 22. CBCT. Condition after dental implantation surgery on the upper jaw (1.5 years after implanta-
tion) followed by orthopedic treatment.

There is damage to the anterior and lower walls of the left max illary sinus, radiological signs of chronic hyper-
trophic maxillary sinusitis [5, 6].
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Fig 23 R (¢923. 23 R) Fig.23b(¢go3. 23 ¥)

Fig. 23. CBCT, panoramic (a) and multiplanar (b) reconstruction.

Condition after dental implantation in the area of tooth 3.6 (3 weeks after surgery). There are radiological signs of
class IV peri -implantitis with pronounced destruction of the vestibular cortic al plate, up to 7.5 mm of vertical re-
sorption (indicated by the arrow) [5, 6].
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Fig. 24 (¢o3. 24)

Fig. 24. MSCT, panoramic reconstruction.

Condition after simultaneous installation of 10 implants in the lower jaw. Multipl e injuries of the mandibular ca-
nal and nerve, perforation of the vestibular and lingual cortical plates of the lower jaw alveolar part are determined
[5, 6].

¢o3R4 bttt ¥, eRoaa3Ro9aRt 3adea3e3y)deot.
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Fable t 2. Radiographic modalities for various tre atment stages [5].
Time limits for X-ray control The purpose of the study
On the day of the DI Assessment of the implants correct placement
1-1,5 months after DI Assessment of the bone structure state at the "implzorie” border, deter-
mination of he osseointegration degree, detection of bone resorption in
Right before the orthopedic treatment cervical parts of the implants
phase

Control of the heightof thealveolarridgein the perrimplantareabefore

(3-6 months after DI) loadingtheimplant

1-1,5 months after Assessment of the bone structure state at the "implzorie” border
the installation of orthopedic elements

Determination of the rate of bone resorption in the cervical regions of i

1-1,5 years after plants in comparison with the control syud

the orthopedic treatment

Fig 25 R (¢o23. 25 R Fig.25b (¢go3. 25 ¥)

Fig. 25. MSCT, coronary reconstruction. Condition after dental implantation in the upper jaw and or-
thopedic treatment.

a 0 10 months after implantation and 2 weeks after the installation of suprastructures (perforation of the lower

wall of the right maxillary sinus, bone -destructive changes around the body of the implant, radiological signs of

right -sided maxillary sinusitis are noted),

b 0 2 months later (1 year after implantation and 2.5 months after the orthopedic stage of treatment), complete
destruction of the alveolar process in the area of the installed implant, lysis of the lower wall of the maxillary si-

nus, pronounced manifestations of right -sided maxillary sinusitis are revealed [5 , 6].
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implant placement allows better confirmation and
accurate implant placement. Imaging after 3 to 5
years and beyond can be used to assess the bone -
implant interface and marginal peri -implant bone
height. Conventional panoramic radiographs for
postoperative assessment of implants are recom-
mended.

Imaging m odalities used in postoperative
evaluation of the dental implant patient include
panoramic radiography, direct axial CT, and
reformatted panoramic, cross -sectional, and 3D
imaging. Panoramic radiography is undoubtedly
the most widely used imaging modality in postop-
erative evaluation of the dental implant patient;
panoramic radiographs are used routinely to as-
sess bone healing around the fixture [5, 6, 19 -21]
(Fig. 18 -20).

CBCT for postoperative care is only recom-
mended if the patient is symptomatic [5, 6, 19 -
21]. This can include evaluation of post -implant
complications, such as neurosensory impairment,
osteomyelitis, implant mobility, acute rhinosinusi-
tis altered, sensation, and/or pain, and discomfort
(Fig. 21 -23).

Imaging of DI complications.

Axial CT and reformatted panoramic, cross -
sectional and 3D images can be of great value
when one is concerned about possible complica-
tions associated with placement of an intra -
osseous fixture. These include failure to under -go
adequate osseous integration, im  plant loss, incor-
rect placement of the implant, and violation of ad-
jacent structures [5, 6, 14, 16, 22]. Although the
fixture is composed of a metal, usually titanium or
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a titanium alloy, there are no major problems in
performing CT on dental implants. Axi al CT sec-
tions are useful in evaluating osseointegration by
demonstrating the presence or absence of bone -
to-metal contact as well as complications associ-
ated with implant failure. Cross -sectional refor-
matted images are useful in assessing osseointe-
gration , while 3D and reformatted panoramic and
cross -sectional images are useful in assessing
proper placement of a fixture (Fig. 24  -25).

The time limits used in different phases of
treatment planning at various time intervals and
the purpose of the study are g iven in Table 2 [5].

Conclusion.

In dental implantation it is very important to
have a proper diagnosis before taking a step on
doing any implant placement, as the success rate
of these procedures depends on the quality of in-
vestigation methods. Nowada ys conventional radi-
ography is of little importance in implant imaging.
Regardless, panoramic radiography remains the
technique of choice due to its cost effect. With the
advent of CT, quantitative and qualitative anal-
yses of bone can be conducted for impl  ant place-
ment, it rapidly covers an extended anatomic area
with reduced patient motion. With the advent of
software used in CT, a 3D model can be obtained
and the construction of a surgical template is pos-
sible. Imaging in dental implantation is required
during all the stages of implant placement, as in
preoperative planning, intraoperative control and
postoperative follow -up.
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THE ROLE OF DIFFEREMETHODS OF RADIOLQGY IN PATIENTS WITACQUIRED
MAXILLOFACIAL DEFECS$

Kudasova E.O. 1, Kochurova E.V. 1, Nikolenko V.N. 12

urpose. To compare radiological methods in clinical dental practice of the patients 1 - LM. Sechenov First
with acquired defects of the maxillofacial region after tumor treatment manipula- Moscow State Medical
tions. University (Sechenov
The search of literature has been done in the date bases SCOPU S, Web of Science,  universiy).
Pubmed, Russian Science Citation Index. 2 - M.V. Lomonosov
The usage of different radiology methods combined with IT -technology makes it pos- Moscow State University.
sible to improve prosthetic dental treatment of the patients with acquired defects of the Moscow, Russia.

maxillofacial region, espe cially of large anatomical size.

However, difficult clinical condition and complicated anatomical relations of the ac-
quired defect do not always allow to choose the specific method or technology. This fact ef-
fects on quality of the future dental prostheti ¢ denture. Conclusion . According to the ob-
tained data, both visual analysis and semi -quantitative assessment of 18F -
fluorodeoxyglucose PET/CT images showed a good diagnostic performance in the detection
of PV IE. The optimal parameter for the diagnosis of IE PV is the SUVratio using aorta with
threshold of 1.95 (AUC=0.961).

Keywords: review, methods of radiology, IT -technology, acquired defect, maxillofacial
region, tumor.
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Fig. 1. Manufacturing of a complete re  movable obturator prosthesis

a 0 section in the area of resection obtained using an intraoral scanner; b & type of finished obturator prosthesis [9].
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Fig. 4. 3D-scanning of the resection cavity [24].
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Fig. 5. Usage of CBCT.

a o0 photo; b & CT of the facial skeleton; ¢ 0 obturating part on the model, d 0 and in the oral cavity [9].
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Fig. 6. Screenshot of the T -Scan Multi -Bite with 2D,
3D, graphs and magnified window display [34].
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MRI AND CARDIAC PACEMAKERS: CURRENSTATUS

Vasyukov S.S.1, Kuzmenkov D.V. 1, Ustyuzhanin D.V. 2, Shariya M.A. 1.2

urpose. Until recently, an implanted pacemaker was an absolute contraindication 1 - M. Sechenov First
to MRI, regardless of the field of study. \étshev@idasS
MRI and ge t the diagnostic information. In recent years, new types of implantable University (Sechenov
devices that are compatible with MRI have been developed and introduced into clinical prac- University).
tice. This allowed MRI examinations for such patients, including cardiac studies. The review 2 - National Medical
focused on the safety of MRI in patients with implanted MR -compatible pacemakers. The Research Center of
features of procedure, differences from the routine study are considered. The images quality Cardiology.
and interpretability both in the implantation zone and in the area of the elec trodes are dis-  woscow, Russia.
cussed.

Keywords: MRI, magnetic resonance imaging, CT, computed tomography, MRI -
compatible artificial cardiostimulation system, MR -conditional pacing system, artificial car-
diostimulator, artificial cardiac pacemaker, artificial cardiostimul ation device, artificial
pacemaker, endocardial electrode.
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Fig. 1. MRI-conditional cardiac pacema ker Advisa | Fig. 2. MRI-conditional cardiac pacemaker Accent
DR MRI (from Medtronic) with electrodes. DR MRI (from St.Jude Medical/Abbot) with elec-

(Available at: https:/www.medtronic.com). trodes.

(Available at: https://www.cardiovascular.abbott).
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Fig. 3. Radiopaque marke rs on the pacemaker
and electrodes (see the ovals outlined with a
green line) confirm that the pacing system is MRI -
compatible.

(Available at: https://www.slideshare.net).
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Fig. 4. Portable MRI mode activator for cardiac
pacemakers from St. Jude Medical/Abbot.
(Available at: https://www.cardiovascular.abbott)
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Fig. 5. Cardiac MR, frontal projection, T1 -weighted | Fig. 6. Cardiac MRI, axial projection. Gradient
spin-echo sequence. TrueFISP sequence.

Artifact in the projection of the implanted cardiac Artifact from the electrode in the superior vena cava
pacemaker (arrow). (arrow).
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DIFFERENTIAL BIGNOSIS OF BRAIN GLOMAS: THE POSSIBILUES OF DYNAMIC
PETCT WITH 18FFLUCRODEOXYGLUCOSE

Postnov A.A. 123 Konakova T.A. 1, Kalaeva D.B. 12, Batalov A.l. 1,
Vikhrova N.B. 1, Pronin |.N.1

urpose. The aim of this prospective study, which included the an alysis of data from
52 patients with primary brain gliomas, was to look for additional PET -CT bi-
omarkers determined on the basis of the analysis of the first minute of dynamic
PET scanning in order to increase the specificity and sensitivity of differentia | diagnosis of
gliomas. 18F -FDG was administered simultaneously with the data collection began.

Materials and methods. The study group included data of 52 patients, 27 men, 25
women, age 18 -80 years, median 48 years + 12. Histologically, these were gliobla stomas (n=
19), anaplastic astrocytomas (n=9), anaplastic oligodendrogliomas (n= 6), benign oligoden-
drogliomas (n= 6), and diffuse astrocytomas (n=9). Each patient underwent a standard brain
MR- study (T2, T2 -FLAIR, T1, 3D T1 with contrast enhancement). Th e selected patients then
underwent PET -CT examination (Siemens Truepoint scanner, Siemens Medical Solutions,

USA) with radiopharmaceutical 18F  -FDG according to the dynamic protocol developed in the
our department. Data collection started simultaneously wit h intravenous administration of
radiotracer for the next 40 minutes. 34 frames of 6X10 sec, 6x20 sec, 6x30 sec, 4x60 sec

and 12x150 sec were reconstructed.

Results. Among the proposed new PET parameters, T/N60s (accumulation index av-
eraged over the first 6 0 seconds after the administration of 18 F -FDG) turned out to be the
most successful, which made it possible to statistically reliably separate glioblastomas from

1 - N.N. Burdenko
National Medical Re-
search Center of
Neurosurgery.

2 - National Research
Nuclear University
MEPhI.

3 - Lebedev Physical
Institute of the Russian
Academy of Sciences.
Moscow, Russia.

al | other histological subtypes of gl i omas. Thus, for g
for anaplastic oligodendrogli omas, it was 1.1 KN 0. , p <
sible to reliably differentiate not only Gr. Il from gliomas Gr.lll + Gr.1V, but also to differenti-

ate glioblastomas from anaplastic astrocytomas (p<0.01) and glioblas tomas from anaplastic

and benign oligodendrogliomas (p<0.05 and p<0.01, respectively). All types of gliomas had
an T/N60s>1.0, while its final accumulation could be lower than in intact tissue. A possible
reason for this phenomenon may be tumor neoangiogen esis, which develops even in the
case of low -grade gliomas.

Conclusion. The use of the proposed technique for studying patients with brain gli-
omas and analyzing the data obtained with the new PET biomarkers significantly improves
the quality of differentia | diagnosis of gliomas using 18F -FDG. It also allows reducing the
study time for one patient without losing the specificity and sensitivity of diagnosis.

Keywords: 18F-FDG, dynamic PET -CT, glioma, pharmacokinetics

Corresponding author: Postnov A.A., e-mail:postnov.email@gmail.com

For citation: Postnov A.A., Konakova T.A., Kalaeva D.B., Batalov A.l.1 Vikhrova N.B.,
Pronin ILN. Differential diagnosis of brain gliomas: the possibilities of dynamic PET-CT with
18 F-fluorodeoxyglucose . REJR 2021; 11(1):78-87. DOI: 10.21569/2222 -7415-2021-11-1-78-
87.

Received : 10.12.20 Accepted : 04.02.21

ddasaacoRdi oaRt ©voRyoodmmRb yad,0 a0y aaafe

yaodaYoaaya 9abyR 906 ar 2e93 accalh3oRees a9 aagRDHHYRaas

18F. ZasyY

L 923303209026 Ga9ay3RdJowydagmedba, exydR3ea vA9 29363023 1

¥} I 0362301 0 c£3ofopoasRtroddodd (Lddade OR3f ) 3yR

eaY ?? YadR [ 1]Rorfemdaoelfgoaw o ooafr 3RbaYRa01t g, R ®©¥R
3R3e3a383Roa0oafhoo 3ReoadR31oce s@aeRGNRERPd s9s90eRf adoyaszdog
(¢z€2) tyYdtieszt deaseabadzoydatdeBRoaobayd83IRt CaYhraoasoaaa

3Reoaobasgaeas 18F, 2 ddiyoavYadRadaef o sedesssaf)z:ocadi o &

50680289989, sayaoahe obosgacassdR&ELyges o2 3dguBdisaaxmw o3Yt bhYRei 3

www.rejr.ru | REJR 2021; 1. (1):7887  DOI:10.21569/22274152021-11-1-78-87 d4lstcOdz y O

beas

€ 268 3Yafr 9 ¢

[ 2

€

€ !


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

sa9f 3Ra, e3adodas3sReOYofo 3&3xcxdRHB I 0ocGRIWB oY - aadoyarrvaoeampy do
9hos evadasoas ydoasoafhg ddaoaesagRbaYRoa0t 90, 33RY202YRdO 31 3a
Lb)jyaaeaoa e3ayoe3eoyaszdoceRId®»d»VPeBdacl 8F0ae 300, sReas3oR
200 27 -4dd€o2as92aR Y eoddasapfhdBRAdiYbamh Y 903686Rg 9RJ329 R
eoRyoa3eoda ydoRdi ofhg ooaYood 3iRD=EI o s -dda@dadavoaR Y oac) god
soyoe 9obyR o@e¥hb¥RyYyaoyo dobgasiRBRe@ c3aYarvasosoayos o33dae
doesa3Re) 30 9apnpod> o9ReBI ec3a63¥adeyd Yheom YHM-) yRaaeda e Reod
Yaeh a289a3060di 8o d29de39o9ReYArroREBIc YA a-9a3a60 yo2€ca3saarf
22e03Roaohg 3ReoadR39¢e30eR3RemxINGI aPRPBRKIi maedbR3 ] npodo adoy
al . [ 4] 3yoeRas, yea 950690 ad N0t YGirtaadgezt | Id)),y ¥Ro ¥ 3d}] y Rt ¢
eoRyoaa3B0ya3dos sR3das a9, YRdeoee d¥ 2 0 gBOORA do cady yash d
Singhal et alsaRf[bEa Ye3zoWodoog ¢ hYRE¥KRe dR3>8o0ya3dees ydoash.
] & @699, yYyea Y 3d) yRa oRdec datadbate jduoes gascRezaBB0a8yia; Y 8 & Y ¥
e30deR3ReR o8aR g7, 03 e7500i bap¥RgRE261,8Fe aaYt yaoapo1ecLIF/ t+ 7
cadi I eoddasaacoRdi aas e o Ry8F &30,  oORYB &3 &9 033daeaYRoos o
sabyR fradaa ac3RYeRoa. O c)cesdBRERda)p BRr Beursys aste 0 e o Yo ha
al.[6] 18F -7 O6 e3arva9se036323aYRIdPRhusavagduaosda, 23ecadi by t €3
38Yea Y vogdydRdiomosc vORyooaszegIedjRBewHrwm3z addosoyaszxdoa o9asaefl o
dRyas3z>eYaaoahg ) bdedRyas3eYa&pifgt ¥ deRas fhgassaRdoa, dRd 38R
fraooaa Y 6ag 3djyRtg, yea coydadYaabaooRd&c Faoaaly 2068dYp, aRyg
gadtg 33RY202YRae3t 3 ¢oaydaydimaooats (Y, pladadRe ragR3osec3ae R3Ra
yasgYa. Manabe et al . [ 7] oosefpm 9 YRR 6 o 3doRey Yooz gRYeee 3 2 30 9 RG 9 ¢
eoRyoaa3802d92 a R 39 aYa 23cddbbo&YRIEL Y i 82@890pn)68da Y3asa
eY) g ¢7¢€ edoRde R¥¥ew 9 &0 . 03a6i o & )0+ dooodes; YeRRe9-0 3dRa23aYRoa0t € a3
aha eResafa, pevadae&yHoosza003 VBFeooays YYarvaosot. O o26aya 3
adRbRda31 2729da39ReoYoafsos Y ew3gdava¥RoRHi + Ydt d a3y 0 3edys RoR-
9 a6 eoRyaa3802da ydoor dR3gaRos063ed3 YORaBMg easzobj1yaa do:
dosdeas 2@t [ 8]. L eeasaz>ahs,YazoeagdoRbaadowdoa ¢7€ Y baoc
33RYoaoa0t J0do39Re-z2D60x311E8F2adi I 9R3eatyays o933daea¥l
50820229929 R, seRaE6IYReb3dr b, Rb) yasoa saeRragddbsrR ylddRsa o
es3ae3eRYdasaoahe Kat sanos et cRHGodHD]agdoRdoa39sbWoR o R o33V
ReaRdobRo21333daeaYRaoe 3 (g omraheodpoydayas dRafdatalyRao R}t aR
doboaec 80 1%533doea¥YRe26 3 RoomogdagsdaeRo¥Yaoarasdt ¢z7€ o2 Y ¢
OYs a3 f af basR | dRbAhHYRI G R yzgoudo) yom®ge¥R 3 Yheadasoas
Rsooeaadosadash Y Y1 ¥Y3eYocgadi ¥Rgec o R{9RFedwdloeoyas3dog e R3 |
11506020020 R Ye B BN 4 ObJF eoRymdadrofg, e o8RvYasy 990901, ¥ e
382d09o, 92 908t ¥Yae 3e0G6o2dOoy BRIFREBi ¢ o RmxBRWVWgao-aRdqaedasaot ¢ Z
901 3 -7ABF (55% €32609Y 89% semdFouscas¥aRdi o} 1 ®vOoRyosa382d}y
aa) . Yoor 3/beeo 6 yadaYooaya 9abyR.
pas3x>sae3t oaR 3RboaoeG) 9 Rf d1 e Rimrdehogs odRaddd)R-0 s ag ae f .
fraodoyas3dog €3aG6033aY, deoeasha OfwmRed o a¥Readar hdo YddIya
aRdacsdaaot 3Rbdoyahg ¢z722Z, 1998 RYsaszsfRoaoahsos d¢gT yoda’
] dRbhAYRI @ oR o3Rdoodytocao agdad f g eYebeReob-3 a2 0 a 9R €a3¥Yoyoaa 3] € ¢
993Ytbags o9ape) ceaydayasdas oyrdaiRipeebR 820 a9 ayeddo-Rdi sy a 3t eR.
a29229aR [10, 11] Y @&2e¢)Jgodo, cvaYRa8ab, +r FdacWodydogaafg eRoaoaha
sagoa9928 R, caYhraoooa -pB¢o2da®m®agmyd8F 25 pnasayosrd) Fed3Rs
aRfrdreRag 3t €3009) ya3eYao o ae OWRadRBR eddoRs3 g+oly20.- 009038 adayoyas
3des oec)jgada¥Yeas (descovaaeca peAPYR ydoas yadoaYoayos o9abyR
O doeuasRe)3a0 Y3esayRamtztecRydddme Y 1.
yea o23ecoadi baYRdO 3i a2frR ¢7¢C Y dRerad9RGI I Redltasasy Yhe adao
Jjdyyrasaot goayesa380 eORyosoa3zcayaddyedadVRo 0w bhyyaddaYoaya 9abyR
2 Yh3zades 380cad902 bdadqRyass¥esaeaded) [FILIRA,.R, T2T1, 3P I R3 &-
Od+ ceaoYhraoaot dRYu368YR o889 Ryzadaxdaamdmo) . Kgafr 3Roaafha ¢
ydoas s9abyR ¢€3a0aeeg3008095R1683¢3ogmehddo CpFF,Ft ¥ (3dRsaa3 Sie
ceodi baYRoaot 90 6adi do 3RDofpg efhe@s dMedie®Raba Sol utions, US
€395098089a0a 3Rbdoyahag Rdya3oesa¥Y RuRigymanbB RES> 3 Rb3 Rf a2c6Roo o
o2 e©dt ¥Yhfa3R of dR380 09 a aesaad3ard 2(0V Od 9 8 Readoty aezed-a-9 | €3a6a(d

daej1yaya RaRddobR [14], Y :efiegs yyRW@odaR d3s to 3eeweada ¥ 3 0 sauefpse 3
baYRoaoas5s ®odde daobesesssse ¢ b¢ 7 YYOFHPoas ¢z€ Y eayaaosa ega3d
[15] . O 3Rfa6a Yamaguchi etoJadd.h dzloed]a,e 38R | © Bé-H &RD ® 9eR3 &

|www.rejrru | REJR 2021; 1(1):78687  DOI:10.21569/2227415202111-1-7887 & Is tc O d&) 4 O


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

TRf dogR (flb.eh ydoRdi afhg oe)jgadag 9 dadoyaszsg¥Ya &g R(

r d O6 dzts L Grade stsdzd yJ mMise ts
| dzd sB dzOMis 5 BO \% 19
¢ 20 dzOMiIsd yd M< Ow @ I 9
¢ zOflsizodni ME OW  sdzd ¢t Il 6
(odr)
r qv Wk dzow 0Ofmlstetsn Il 9
{&Zd G t5H j dzH tets5 G dzd ¢ I 9

&

¢o23. Flg R1(R) ¢ 03 (Fig.1Db)

¢23. Ohras oa+rhasR o33dodgdBRaft (VOB 3)caVWhxdipwpRy s oR
18Fz 006 .

RoCZi ¥/ + ¥ 3FD®@BF bRosadgaR baoaR y¥ocas3sacgdbbfgFdybdBRrYaaygadapyR Y
B3R3B88ahs J30dasosas, JyR3ead eReadayoyaszdaya (2983 R3823aYR
Yozxoyoes evodo.

Fig. 1. VOI delineation (black outline ) in case of high 18FFDG uptake .

a 0 18F-FDG uptake, a hypermetabolic zone of tumor is visible, b 0 MRI of the brain in T1 mode with contrast en-
hancement & an area of pathological contrasting. Patient with glioblastoma of the right temporal lobe.
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Fig. 2. Graphs of dependence SUV on time.

R @ the time activity curve and T/N of 18F -FDG in the tumor and intact tissue (diffuse astrocytoma), b 0 the first
minute of the passage of 18F -FDG (solid line) through t he tumor and intact brain tissue (dashed line), number 1
denotes the place of calculation of the first pass peak (FPP). The arrow indicates the measurement range of the

T/N60s accumulation index averaged over the first minute of the study.
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Fig. 3. Glioblastoma in the medial parts of the left temporal lobe.
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COMPREHENSIVE RADIODGY DIAGNOSTICS IN PATIENTS WITH
TEMPOROMANDIBULAR JINT (TMJ) DYSFUNCTI®

Polshina V.1.1, Reshetov I.V. 1, Serova N.S.1, Babkova A.A. 1,
Lisavin A.A.1, Semyonov P.Ya. 1, Roshchina A.V. 2

urpose. tonducting a comprehensive analysis of clinical and radiological data in 1 - M. Sechenov First
patients with temporomandibular joint (TMJ) dysfunction at the stages before and Moscow State Medical
after conservative and dental types of treatment using multislice computed tomog- University (Sechenov
raphy (MSCT) and magnetic resonance imaging (MRI). University).
Materials and methods . The present study included the results of clinical and ra- Moscow, Russia.
diological examinations at the stages before and after conservative and dental types of 2 _ Tver State Medical
treatm ent of 36 patients (31 women and 5 men) in the age range of 18 -52 years. University.
All patients were divided into four groups depending on the clinical manifestations of tem- Tver, Russia.
poromandibular joint dysfunction. Group | (n = 11; 30.3%) - patients with pain syndrome
with TMJ dysfunction; Group Il (n = 14; 39.2%) - patients with manifestation of acoustic ef-
fects in TMJ dysfunction and group Ill (n = 5; 13.7%) - patients with degenerative changes
in bone tissue. Group IV (n = 6; 16.8%) - was a control group & volunteers with out clinical

manifestations of TMJ dysfunction.
Patients of all groups underwent radiological diagnostic methods at various stages of treat-
ment: MSCT examination at treatment and 12 months after the initial examination; MRI - at
treatment, at 6 and 12 mont  hs.

Results. According to the study, it was revealed that the asymmetric arrangement of
the heads of the condylar processes of the lower jaw (n = 14; 42.4%) was noted in view of the
violation of the biomechanics of the act of chewing. The presence of prono unced dystrophic
processes on the part of the lesion in groups I, Il, lll was regarded by us as changes as a re-
sult of functional overload, which was indirectly confirmed by the regression of the process
after the complex treatment. The posterior position of the head of the condylar process of
the lower jaw was found much more often than any other localization, especially in the de-
structive process of the cartilaginous component in 20 patients (60.6%). According to MSCT
data, the size of the joint space bef ore and after the treatment was modernized: in the ante-

rior section from 1.76 °1.8 to 3.08.51.5 mm; in the middle section from 1.18 °1.7 to
1.86 °2.5mm after treatment and in the back section from 0.80 °2.5 to 3.42 °1.3mm after
treatment

In the absence of viola tions of the integrity of the dentition and trauma in the anam-
nesis in 25 patients (75.7%), a predominance of the active function of the masticatory mus-
cles on the leading side was noted. According to MRI data, the volumetric characteristics of
the lateral pterygoid muscles before and after treatment ranged from 17.8 °1.9to 15.1 °25
mm; medial pterygoid muscles from 13.35 °1.5t0 11.21 °1.5 mm and the masticatory mus-
cles proper from 18.53 °1.5t014.22 °1.6 mm.

A statistically significant increase in the volume tric parameters (thickness) of the
masticatory muscles in 25 patients (75.7%) indicates a functional overload of the masticato-
ry apparatus, since the volumetric characteristics of the studied muscles became compara-
ble with the data of the control group (n =6; 16,8%) after the treatment. Changes in the pa-
rameters of the articular disc, MRI studies revealed the following changes before and after
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the treatment: in the anterior region from 2.3 ©2.6 to 2.7 °2.7 mm, in the central region from
0.5°2,9t01.9 °1.7 mm, in the posterior section from 3.2  °2.7t0 4.3 °2.1 mm.
Bone density indicators of patients (n = 31; 100.0%) varied from +234.5 °5.8 HU (in group

Ill) to +565.5 °5.9 HU (in group ) during the primary study, which made it possible to differ-
entiate the severity  of osteoporotic changes in bone tissue to correct the treatment.

Conclusion.  The use of highly informative methods of radiological diagnostics
(MSCT, MRI) in patients with TMJ dysfunction is an integral part both at the stage of initial
consultation and a fter treatment.

Keywords: multispiral computed tomography, temporomandibular joint dysfunction,
magnetic resonance imaging, radiation diagnostics, TMJ, MRI, MSCT.
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Fig. 1. MSCT.

Sagittal ( Rb) and frontal reconstructions (  c) in the position of physiological occlusion (arrows). The a symmetric
arrangement of the articular heads and narrowing of the joint space on the left side (arrows).

¢ o ®R Fig.2R) ¢ o ®s (Fig. 2 b)
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Fig. 2. MRI.

Sagittal planes with physiological occlusion (@) and with the mouth as open as possible ( b). The condyle in the
right temporomandibular joint is markedly located (arrow in Fig. a). The area of degeneration of the articular disc

in the left temporomandibular joint (arrow in Fig. b) is determined.
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Fig. 3. MRI of the midface area. Frontal (A, B) and axial (C) planes.

Arrows indicate: A - bilateral measurement of the masseter muscles; B - bilateral measurement of the medial
pterygoid muscles, C - bilateral measurement of the lateral pterygoid muscles.
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Fig. 5. MSCT.

Sagittal right ( R) and left ( b) in the position of physiological occlusion. There is a narrowing of the joint space in
three sections i n the left temporomandibular joint (arrows).
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Fig. 6. MRI of the right temporomandibular joint.

Sagittal plane in the position of physiological occlusion ( R) and with the maximum open mouth ( b). Anterior articu-
lar disc dislocation is noted (arrows).

TRrdoe® (¢gRbsash voazdR Opbts ayY edRdoay 3y eeh (eayaad
908909t do3eaaes B8dRo9O2 €39 ©vo3dyJadecoos OmBtEt) ea vRoaaho
tkzMlsOo dzts?2 HIME Jtezff O §Oyd] dzlstse
4 64 dzj tOIsdode | Ltezff O ¢
dzs? IsCOded ftod HC (IVetelzf tf (
Mtz § O) (n=6)
s dzj ud 1 smdzj dz
(n=5) (n=5)
wlsjfjd¢ HBMiste j e@ds)mlsd
ljtejHdzd?2 tslsHj MY ted 2,64° 296 2,72°2,7 2,81°2,1
fndzd 2,8°2,5 2,61°2,5 2,56 2,1
KjdestcOdz' dz" 2 sl My g 15229 1,75°2,4 1,81°2,5
fndzd 1,722,9 1,88 2,6 2,0r24
1 OHdgdsH j dz ( d3d] MY te G 3,21°2,7 3,43°2,9 3,422,4
ndzd 3,82°2,6 3,%4°2,6 3,652,2

|www.rejrru | REJR 2021; 11(1):88102  DOI:10.21569/222274152021-:11-1-88-102 s tc O dag0oy O


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

eRcoaaegaY (60, 6%). Zo ©e©vRoofvhRabed ¥t BRHw® s hY3z asasesee 0odO
3} 38RYesae yados 8aR L1 8RegRg eoae 03 dowesdend scRBceoYooce.a s€@aa>da deaose d
9aya dayaoadot YR3i03aYRAdOI O YerchomauxfpmogRaRG&@ws 236892dD2 233d
68 1°17® ©a°l3508,; ¥ass3eedadumse Rdo 3oea3B8RYO9 A 3 eRoaoafhoo
26 1°1189 ©a°21 586 ea3xda daoyoysgzeeh (MV ys3jpeeR).
bReoas odewadi286 va°l3 342 coaszdalfRdbDa f hde 28950y 023 @&, Yy G @
dayaoaot. edagoa380 (doa3xxeoops 68 R®I axd a:
L bosasasaot yoadoe¥Ydo o902Dodee dyYdRPII0e oY Re33i00 3 & YRUD, 8asHU+ 2(3V4
agadg dadRco2 Y bReoas ¢ adanbnaaoydso crefpdo eveh br¥SREEbY 5( YV | ¥3) eea)

eo3daa3evi20RGOASE eo3dR O 3280838 Yoooedsy YR PpB®AHRAY-Y aR3>8at yas
92 yodaYdoyYoayasad gawvevYasereodxmb¥esdesdo evoddasaacos3aYRaGH G 1
danooea} 1 yoecaagaby . L boaoaaoodaaoRy30R3eduey advb s3qs-0 0026 (Jda3G6o a6
38RYoaya vo3dR €30 T o33xdaerprF¥rRvavRIAHtFaddaY coRdidoymwma
adaej1yoa obsaosaaot 9R 1 86ReRgIR¢gas csoradRdB®B®, €3029500092d0
e3aYarvaoeoaays dayaaot: 6 ady 2B MR3 aeedeadRd a3 s9eRm30dv®-f g , Yhazodaa
2909 a2c6eada 3238RY® dRN a2, os3oearayY o933daeaYRaot, eRdog
Gaoe63Rdi om®d& oees €02, ,59 e©dl 17, 99 sg ab¥Yoadt as 9a @g8adide YAHtYoei
Y bReoas dame @Y @7 e d2,41, 33 5. dyadeoeaRdi afha 3Rz33z38336368YR
30 9863}, 6368Y00 ©oR3)]Y020£03U4UBBBBD36F 3RYyaa+t edRoGmo a o
byjroaya 31teR 2 G63RYs Y RoRgs®IN®epPGeRP5 e9RKRS@yu3xdaa o233da
e6aY (75,7%) +hde oa6oayasa &d300¥edrNdOR elReGRER Y] j€o2g=da dasedad 3
G092 DAaOYReadi eofg osh¥ve oR Yaegapas syessgddadedrYeaszso.
Rdeo¥Yoa3g268RRGco2a09 L 3sayaod dooaRa®323aYRoa0t 0
Z32 ReRdoba eoadjyasshg evROOHQEIFY.c3ae-
386RYdaosoas o3z3daeaYRo00 Yht YdadYes &3ylg @ Re®P®dEa-36Ret+ 0 &aee)
Yaszooa boaRyosaa JYadoyaaoa o3%6hYadelo H§O yRayRyBawe €£d>eveeas3ndd o
30360d (e8adyossaf) bpaYReadi s hyddudfpydes 86 0B 3 3 &KX, > daea3hg
GoaagayY (75, 7 %) 3Yoevasadi 38HMOB't & dJdJ) oadcoo-
9Rdi o2 €03ay3)bda paYReadi eaaaya ReegeR3R@R, ygao

teoszadeas3Raey) 3H
1. 8ydhyayYR 6. 0. tdosoyasdRt dR3c )y Bero seoorRiyoad g Kel DgbRe 9313f ¢ - 106 -107.
yaaosa b R¥f @dapBR s d ap o a asefagRd ) o d 6 o0 + 8.9D.Cortis, E.Exss, C.Marholz et al. Association b  etween disk
paYReadi @ffgc db: | beReadi zebvaotRJ a 3,Re position and degenerative bone changes of the temporomandibu-

2012. 115 3 lar joints: an imagingstudy in subjects with TMD /. // Cranio. -

2. J023RYoo O.Hras @3@ipRAzadoaR O. 2011 Avoh2o. - P RY7-126.

90G69aUDbaroaReTO G G a9 oy 3-8y D 3 a yYoodtesysosd) @ . dRaRdaYR q. ] ., Oasymshichwo Ra €o Rt
3} 38RYaY oR yaodeo YREIR 201UR42):97d-d01. gasay3RJot -FopagpedIizzspHgRYaY 0 Ro¥
3. 81dhyayYR, 6.0. Ode) Rdi eha Yo 3 alRfp orsddsa s R @M @)87 - 45.
sddoeoyaFaawoco/ad0.6) dhy a® Oacaoalle 11.todosa O.0., tososecoeaR T.d., tasad
tr gabo3XXVIl aR) y®®aRdeoyxddadadaszasacodaazxed s9a3dadeydsd dReas3Rdiafhg d3shdey
t@g ., 2028. 3. GoOoagaY 3 93f)yeucyRIe® @3 Jqd ®08Y 0 3 >y -

4. by aRay O0.0., so0fRszeos | .O., Kr oxcoyemdicsec¥y fpps FOY gevRp ¥ Rtegalfi | 03606 p® o -
t.t. [ YReaY t.(d., €as3z3098 | .t. | 3¢ adRichavHio20t5 2676460 ¥YhHg

Rdya3289aY edt RYecoao9ReobosaYRoooac1l2RsPHgRR®BIR cfa.ddRe b axRFanxuRte 6 a9 oy 3 R
desag3oya3do@dReawadd3aaasyaaay33Ro9RgIReamdirdo dw bRfr ada¥YRo06 2 - @83R
rodoaYos e 3 o REJR 0 02018; 8(4):16 -22. DOI: 9o0paayadI 3gaayd 3] 38 RYR: RYgcoafdad.
10.21569/2222 -7415 -2018 -8-4-16-22. da3d¥YR, 24000 53 .

5. Jaeger B. Myofascial trigger point pain. Alpha Omegan. 2013. 13. TRazea¥Y . O. do9300doRe336e03REDi 39gfja- D,e 0 8 0 C
Spring -Summer; 106(1 -2): 14 -22. €3t Ydowmndtacoddyao@t bade a3 Re) EfH) e -

6.0a3y00@8YLhzodt €nal di o0@O.oesdRyso6- ohae Re o a92014, T.12, Noll. -t.36-41.
a9 abasaRaza Rt gasay3Rdot Yo 3oyo oo dnolae aywReiaudrowdy.ed R20., E¥ 3+ 00 3 Dav] ad G0 -

36 RYRh. : 0} -#HEGPR, 27020 3. 9Rdi opaeaeyo Ry o azdrodasReadaydd: ]y
7. Bae S., Park M., Han J. Correlation between pain and degen- sagaelyaO3daa e @v3-.0f oOWprb et y O dbs 29. L
erative bony changes on cone -beam computered tomography baysodea¥YR, 2017. t. 7.

images of temporomandibular joints. Maxilofac. Plast. Recon. 15. Butts R, Dunning J, Perreault T. Patologoanatomical charac-

Surg. 2017; 39. (1): 19 a25. teristics of temporomandibular dysfunction: Where do we stand?

8. a3 3009 .t, BR3 &Y .o t 6 5 Re ad.ay o0J Bodyw. Mov. Ther. 2017; 21 (3): 534  340.

pms 36 a9 Re adawdl o disjpowayadp@eaaash 16. De Melo D.P., Sousa Melo S.L., de Andrade  Freitas Oliveira

|www.rejrru | REJR 2021; 11(1):88102  DOI:10.21569/222274152021-:11-1-88-102  w Is tc O dagh) O


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

L.S., Ramos-Perez F.M., Campos P.S. Evaluation of temporo-
mandibular joint disk displacement and its cor - relation with
pain and osseous abnormalities in symptomatic young patients

References :
1. Bulycheva E.A. Clinical presentation, diagnosis and treatment
of TMJ diseases complicated by parafunctions of the masticato-
ry muscles. M.: Publishing house "Media  -Sphere", 2012. 115 p.
2. Lisavin A.A., Ustyuzhanin D.V., Osokina A.P. Experience in
magnetic resonance imaging of the temporomandibular joints on
the head coil. REJR. 2014; 4 (2): 97 -101.
3. Bulycheva, E.A. Topical issues of experimental and clinical
medicine / E.A. Bulycheva, N.A. D  otsenko // Sat. theses of the
LXXVII scientific and practical conference. - SPb., 2016. -- 123 p.
4. Muraev AA., Kibardin LA., Oborotistov N.Yu., Ivanov S.S.
lvanov S.Yu., Persin L.S. Using neural network algorithms for
automated placement of cephalometri ¢ points on teleradiographs
of the head in lateral projection. REJR 2018; 8 (4): 16 -22. DOL:
10.21569 / 2222  -7415 -2018 -8-4-16-22.
5. Jaeger B. Myofascial trigger point pain. Alpha Omegan. 2013.
Spring -Summer; 106(1 -2): 14 -22.
6.Dergilev A. P., Sysolyatin  P. G., llyin A. A., etc. Magnetic reso-
nance imaging of the temporomandibular joint. - Moscow: GE-
OTAR-Media, 2005. - 72 p.
7. Bae S., Park M., Han J. Correlation between pain and degen-
erative bony changes on cone -beam computered tomography
images of temporo mandibular joints. Maxilofac. Plast. Recon.
Surg. 2017; 39. (1): 19 a25.
8. Persin L.S., Sharov M.N. Dentistry. Neurostomatology. Dys-
functions of the dentoalveolar system: study guide / M.: GE-
OTAR-Media, 2013. S. 106 -107.
9. D.Cortis, E.Exss, C.Marholz et al. Association between disk
position and degenerative bone changes of the temporomandibu-

lar joints: an imagingstudy in subjects with TMD /. // Cranio. -

[ www.rejr.ru | REJR 2021; 11(1):88102

DOI:10.21569/222274152021-11-1-88-102

with magnetic resonance imaging. A Oral Surg Oral Med Oral
Pathol Oral Radiol. f 2015; 119 (1): 107 # 12.

2011. - Vol. 29. - P. 117-126.

10. Manakova Ya.L., Dergilev A.P. Magnetic resonance imaging
of the temporomandibular joints in the outpatient practice of
REJR. 2012; 2 (4): 37 -45.

11. Silin A.V., Sinitsina T.M., Semeleva E.I. and other Features

of the morphology of the lateral pterygoid muscles in patients
with musculo -articular dysfunction of the tempo romandibular
joints according to MRI. - Institute of Dentistry. - 2015; 2 (67):
44-54,

12. Bulanova T. V. Magnetic resonance imaging in the diagnosis

of diseases and injuries of the temporomandibular joint: autor.
doc. dis. fi Moscow, 2005. - 40 p.

13. Tardov M.V. Myofascial syndrome: origin, manifestations,
principles of treatment (literature review). Difficult patient. -
2014, T. 12, Noll. -S.36-41.

14. Fadeev R.A., Voyatskaya I.V., Ovsyannikov K.A. Functional
diagnostic methods in dentistry: a teachin g aid. SPb .: Publish-
ing house of the North -Western State Medical University named
after I.I. Mechnikova, 2017, p. 7.

15.Butts R, Dunning J, Perreault T. Patologoanatomical charac-
teristics of temporomandibular dysfunction: Where do we stand?

J. Bodyw. Mov. Ther. 2017; 21 (3): 534 0840.

16. De Melo D.P., Sousa Melo S.L., de Andrade Freitas Oliveira
L.S., Ramos-Perez F.M., Campos P.S. Evaluation of temporo-
mandibular joint disk displacement and its cor - relation with
pain and osseous abnormalities in symptomati ¢ young patients
with magnetic resonance imaging. A Oral Surg Oral Med Oral
Pathol Oral Radiol. A 2015; 119 (1): 107 f 12.

g Is tc O ddf2y O


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

K¢l ol b 3 pbq t710T3q ‘

$]37¢0yOst KOKn ts ¢l ol po ¢0x0 dJAJAqulAmOSXffééjéy
bOdbdbAo ¢ Oz ) BO 1-_1;_1, Z) KT pKn, Z0¢ 6 @?) o : ‘*’K ;ij‘:e
L ADZIAT o ¢ KoK Opl) | 7O wOdbdAog Obd ( AQPA3 LR f@

CgAECOL T, OpAG ¢ OPOAdL YL gAOOPPAS I’]Lq)LBQi}:FBLFAREBa»YiRd’—Q

aR] ¢®»3300

ZR3hoadad OF)0grFf RG;3ddoyee~1bola) L. y.ne¥dRad R
todyavtOs@rydse | . O il

¢cf¢aze)rdodRoe 3z

adi o933daoae&¥R¥oadet 3abjdieRef J di 83RDY) doTadodoyodydddd
sadayasaas pDadabf (dY) 3 cadi1 =3ds3282a¥R 3 R&LR ¢ @ ¥ray e

cdacooas (MACRR3asgosa v, fab eaeab3oeadi PRGjcdwdHHE I &
92y3RJ¥0o bRY0209823680 268 J3cadi ba¥YRa0ot €30 ¢H¥]|:onBabid ¢
desei1ea3aseayd> RaRdOIBR osReseay3sRess (CAD). v.nov d R¥d R
bReas3oRdfh o2 dDdeaglhgsaa 2078 eRcoaseav W awab sdRpessas H4a0
rf;do 3Roaevasobho3aYRafh evdt sy] dY (y3)eeR sy]l) O@qlgd%ﬂ;ﬁgqiiﬂqb{?
Y @3o02cadiohs RaRdoIbas e3a29R3do23aYRaafg CAD Dbagsd %R LeftiRoon
¢ab)ydi eBQeHh3) ececa syl ofoR3)JDOBS T,]lBs;zf,@?RbéR@eo&a;Ra@mqmeoq]g
RGo08-2499),Yy3) eEAD+sy | 7122¢ DY (00roRq 953 RDIRBIIRGCPP doRF AOCK
5-24 99). 3 0 b16 (18,75%) Yy 3, egwloll ob 22 (HW0Y30)0eWAD+ SV | cgossommdRicos
(3<0,05) ¢ dbYf h kol zag dYr h &Nt Ydeassx 356 adidossessd ae o YWhH®DPAA 6 3 RJReasataa-
dqoCAD ) 50blle Rcoage&¥dar 3RbaoYRPDAL>9BR3>6 k@R 3adRY W36 T a&RbEJoas
>f 3RbaVR®B@af >YRVWXPO3> 36 RYOI AR 0D 1039V 37y SBEYEY sRdi soya orf 3R

68 o b1039 (6,54% ) 7Yy 3} e €GAD+ sy (3>0,05). hoobe3sRYR ¢a3
¢3o-d3ue_aae aRfrdreasd202 Y ¥y¥3jeea syl fhde YhhYdRyeei 0 Uk
CAD+ sy |92 ¢ dY (p<0,05). 41260 0KQZ A R-

Af 3) peaaBiRmseaeR cR3aagdehy ACGRI F@e3da oD 100 kRks:HyR 9Rdb-
y3RdJos 3a36RYOER3 a®d 26 b48-44 d 0,87,10% 745-49 d 0,d3,22% 750- sqo9daeasRdi ahf
54 d 0,d2,07% 755-59 d 0,8,41% 7060 d 0.6 | 20 Ya3 sdhB@B-e

OfhYorelgso cdoecoas cR308go295a dY e3026adi 980 Skl s sk RITR
YRoafhg CAD, a2fazreeyYa¥Raea evarX¥hHhyryaoaoa Yf]+Yd+asa~3~G§)aR¢¢d§%3:ﬁngf
32Y, eea3xeaYu3oaa 33032bpRt yR3egae) ¢hYdoadhdyataReod By FPrEBa6R 3
9a ecgaYhyRt yR3ea6) o900} pnpofg foae3zd6. 53 06 K@A¢ RbRo

3dowea3) eR3368Y

t d1 yahdievbRRossay 3 Rdot, edasgoRt eR3a0da8gosR, 30 30%08 8 pgdxs
yo9a380do2,bYjddeswaRa o33daea¥YRoaoa, 3Rd sadoysas DALdEEEDeBRERD

_ . ¢o3300.
t 296 Rdce o hs ZREEa do Ye-mail: passynkov@mail.ru; y. tRBRai, ¢a

Odt Gcososa®RahéddoyY O. 0, TFTygfrReyddos . 0., Oyavros | .C
tdi¥dooa.gddiOe3sRbY) daYas 3d30200ay 3RJRoRmbypRyo ymedobhh &30
cedeasgoas e€¢R3a0a8go29a0: dvadi 18030609 Hh RoRAdODR 9Ro9say3R99 (aeaa
Yaaez azxeadeo¥Yaaa 3RoevasgsobhosszaYRasaa d d o REIR 028212 a 233daea’
11(1):103-113. DOI: 10.21569/2222 -7415-2021-11-1-103-113.

teRee &d) yaos R4.03.21 teRaet 800 t:6R01.04.21

|www.rejrru | REJR 2021; 11 (1):103113  DOIL:10.21569/22274152021-11-1-103113 & Is tc © daf)3y O


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

ULTRASOUND BREAST GICER SCREENING IN DESE PARENCHYMA: THFFALUE
OF COMPUTER AIDED DEECTION SYSTEM FORAMMOGRAPHY
(SINGLECENTER, PROEECTIVE, RANDOMIZELITLINICAL TRIAL)

Pasynkov D.V. 12, Tukhbatullin M.G. 3, Egoshin L.A.1,
Kol ¢ he ¥, Klbuckhkin V.5

urpose. To compare the results of screening ultrasound (US) in women with dense 1 - Mari State
(ACR C-D) breast parenchyma, with no suspicious changes at mammography, with University.
and without considering the CAD results during the examinati on. Yoshkar -Ola, Russia.
Materials and methods. We randomized 2078 women aged 40 -72 years old for 2 - Oncology
breast US (US group) or CAD + breast US with targeted analysis of the areas marked by Dispensary of Mari El
CAD on the mammograms (CAD + US group). Republic.
Results. In the US group we found 16 breast carcinom as (BC) (median: 15 mm,  Yoshkar-Ola, Russia.
range: 8 -24 mm), in the CAD + US group d 22 BCs (median: 10 mm, range: 5 -24 mm). 3 of 3 - KazanStae
the 16 BCs (18.75%) in the US group and 11 of 22 (50.00%) BCs in the CAD + US group Medical Academy.
(3<0.05) were |l ess than 1 c¢m. B Cestargetedr seanning of tha | &@anRegss| vy  d u
CAD marking area in 5 of 11 women, and all t héeskean®gs we
sions required biopsy was 76 of 1039 (7.31%) d in the US group and 68 of 1039 (6.54%) din region) Federal
the CAD + US group (3>0.05). University.
During the 3 -year foll ow up we found 9 more BCs in the US group and 2 more BCs Kazan Russia.
in the CAD + US group (p<0,05). 5 - Kazan Medical
Discussion. The probability of ACR C -D parenchyma in another sample of 10000 University.

mammography sets was: 51.61% & in women of 40 -44 years old, 37.10% & in women of 45 - KazanRussia .
49 years old, 13.22% & in women of 50 -54 years old, 12.07% & in women of 55 -59 years old,
8.41% 6060 years ol d.
Conclusion. In the mammographically dense breast parenchyma the targeted ultra-
sound of the areas marked by CAD as suspicious significantly increase d the small BCs de-
tectability and significantly decreased the rate of BCs revealed during the 3 -year follow up
with no raise of unnecessary biopsy rate.

Keywords: mammography, dense breast, computer -aided detection system, ultra-
sound, breast carcinoma,  screening.
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Fig. 2. The example of isolated true positive marking corresponded to the breast cancer (arrow).

A 0 source mammography image; B & CAD output; C & ultrasound image in the area of the CAD marking defined
by the arrow. Hi stol ogy report: invasive ductal <carci noma
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Fig. 3. The example of nested true positive marking on the left craniocaudal view corresponded to the
breast cancer (arrow).

The segmented dense areas of both breasts are marked with yellow: A, B 0 source mammography imag es; C, D o
CAD outputs for the images on fig. 3A and B, respectively; E 0 ultrasound image in the area of the CAD marking
on fig. 3D defined by the arrow. Hi st ol ogy report: i nvasi

daa ¥YhzradqRt (18,287 R 1000caRzzaodeaedRI yRIgE¥eaBooanoa3a1
¢dbY ¥ doeyasea o033daeaYRoot acVo fgdsYRYoammwo¥hBWdaosoafhg obaRyf
3300038330263 d09 cadRbReada®y[(,4,d3ldby R 1BO0O csRasgawvwadl3 R
aRaadasot [2]). esaeveadaah Y y3)e¢g)} CAD + sV
AK3a+ e 2960303 €30e3B8RY¥Bau®t Yjorevewood 3Rbsasay¥Y ¢ dY ¢

|www.rejrru | REJR 2021; 11 (1):103113  DOIL:10.21569/22274152021-11-1-103113 & Is tc O di)9y O


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

¢o23. Hg R4 (R) ¢o3x (Fg.4h)

¢03.¢€30903 B8o2cgo2yoadre denosaecadanodsadi aae 50a68do, 3aodBHFQ

9906 e€R3asagosh.

2302 syl eeoeoabs3osadi afhg obsasasdes Y eRoooaes basa YHt Ydasa o
6Rdona fhHdo ae63f¢ceBegfilioBaeabsosadi afg obsasaasade Y eRoasas b

eoa3dae) 1ayRuFydet e agaRdinraf) dae 3 0 c Re a.di a f
Fig. 4. The example of typical false positive marking due to the dense area segmentation.

Ultrasound revealed no suspicious findings in this area. Follow -up was also negative.
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THE RELATIONSHIP GFTRUCTURAL CHANGESOTHE MYOCARDIUM INPATIENTS
WITH ACUTE MYOCARDIAL INFARQION WITH ST SEGMENGLEVATION
ACCORDING TO CONTRAST MRI DATA WITH THEEATURES OF CORONARY
LESION AND THE TIMBF REPERFUSION THERA

Terenicheva M.A. 1, Shakhnovich R.M. 1, Stukalova O.V. 1, Butorova E.A. 1,
Ternovoy S.K.12

urpos e. To study the relationship between the characteristics of acute myocardial 1 & National Medical
infarction and ST -segment elevation (infarction size, microvascular obstruction) ac- Research Center of
cording to contrast cardiac MRI data with the features of coronary lesion and the Cardiology.
time of percut aneous coronary intervention. 2 81.M. Sechenov First
Methods. The study included 52 patients with acute ST -segment elevation myocar- Moscow State Medical
dial infarction (MI) who were admitted to the hospital in the first 48 hours after the onset of University (Sechenov
the disease and underwent primary percutaneous coron ary intervention (pPCI). On Days 3 -7 universiy).
contrast -enhanced cardiac MRI was done. Tissue analysis of scans was performed evaluat- Moscow, Russia.
ing infarct size, presence and size of microvascular obstruction (MVO).
Results. Patients were divided into 2 groups separated by the median time to reper-

fusion treatment (3 hours). There were no significant differences between groups in MRI -
measured ejection fraction (EF) (in the group with later pPCI >3 hours of symptom onset EF
was 49.0 N 11.0%, and indthe7 O6bmpoar 3s 0 mm2apuren WiR |
farct size was significantly higher in the group where pPCl was done >3 hours of symptom

onset: 18.1 N 1.7% of the 1| eft ventricul ar maéss, compar
10.9 N 1.9% (3=0.009) . MViOgmagni hudbewhat at spP@I group (.

vs 0.03 N 0.3% in the comparator group), (3<0,027).
liable relationship between infarct size and time to reperfusion (R 0.381, p=0.006). LAD le-
sions were associated with high  er infarct size values (p=0.02) and higher risk of MVO (odds
ratio2.9,Cl083 -10. 0, 3=0.03) .
Complete occlusion of infarct -related artery (IRA) was associated with higher infarct
e (16,97K3.3 vs 12.05K1.4, 3=0.02) .etwéehl®h  pa- was no
ntcy and MVO magnitude (3=0.7).
Conclusions. In this study timing primary percutaneous coronary intervention, in
groups of below and more than 3 hours after symptom onset, had no significant impact on
ejection fraction, as determined by MRI . However, primary percutaneous coronary interven-
tion timing exceeding 3 hours significantly influenced infarct size, the occurrence and mag-
nitude of microvascular obstruction. LAD being the infarct -related artery was associated
with larger infarct size, h  igher risks of microvascular obstruction development. The absence
of complete occlusion of the infarct  -related artery was associated with a smaller myocardial
infarction size according to MRI data.
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MR, infarct size, microvascular obstruction.
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Fig. 1. MRI with contrast enhancement.
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Fig. 2. Patient K., 56 y ears old.

Thrombotic occlusion of the LAD in the proximal segment, pPCl 145 minutes after the onset of the disease. A -

initial angiogram of patient K. The arrow indicates thrombotic occlusion of the LAD. B - MRI, LV short axis, de-
layed contrast enhanceme nt. The arrows indicate the AMI and MVO zones. C - diagram showing the transmural
spread of myocardial necrosis according to the degree of accumulation of gadolinium (0 -100%).
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¢o3. GReoasaedR O., 80 dase.
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Fig. 3. Patient A., 80 years old.

Critical stenosis of the LAD in the medium segment, pPCI 80 minutes after the onset of the disease. A - initial an-
giogram of patient K. The arrow indicates critical stenosis of the LAD. B - MRI, LV short axis, delayed contrast en-
hancement. The arrow s indicate the AMI zone. C - diagram showing the transmural spread of myocardial necrosis
according to the degree of accumulation of gadolinium (O -100%).
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