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MPT OCHOBHbIE NMOC/IEAOBATE/IBHOCTW

.« MOP®OJIOMNSA (T1- T2- TSE / KUHO SSFP)

« BbIABIIEHVE OTEKA, TMMNEPEMWN OLIEHK M3MEHEHWUI
MOP®OJ10I M MMOKAPLA (T1- T2- TSE U STIR-SE)

« OUEHKA ®YHKLINN:
« CUCTONMYECKOW (KNHO SSFP / TAGGING)
« OUWACTONMYECKOW: ®A30BO-KOHTPACTHBbIE
N3OBPAXKEHUA

» OL|EHKA MEP®Y3WU (T1-FLASH —SSFP, EPI)

« XAPAKTEPUCTUKA MUOKAPOA
« OTCPOYEHHOE KOHTPACTUPOBAHWE (IR-GRE)
« OLUEHKA COOEPXXAHUA XEJIE3A (T2*-GRASE)

« [ATOJIOI'MA KIAMNMAHOB (KUHO-TFISP, PA30BO-
KOHTPACTHBIE N3OBPAXEHWNA)




Table 7 Possible applications of various imaging techniques in the diagnosis of HF

W

| | Echo [cMR | cath [sPECT [MDCT PET
Remodelling/dysfunction
Lv: EDV ++ ++4+ ++ ++ ++ ++
ESV i 4 i ++ 2 it
EF ++ +HH+ ++ ++ ++ ++
Mass ++ ++4 - R ++ .
RV: EDV ++ +++ + - ++ =
ESV ++ +++ + R ++ .
EF ++ ++4 + - ++
Mass ++ 4+ - . ++
LV diastolic dysfunction ++ + +++ - -
Dyssynchrony ++ + + = -
Aetiology
CAD: lschaemia ++42 +++ +++b +++ - +++
Hibernation 4 +H4 - +++ - 4+
Scar i 4 - ++ - it
Coronary anatomy +H . +H+ f
Valvular: Stenosis 4+ + +H+ c +4¢ E
Regurgitation +44 ++ ++ - = c
Myocarditis + +++ +++4 - - -
Sarcoldosis + +H+ ++4 c - ++
Hypertrophic CMP: HCM +H4+ -t + - - -
Amyloidosis ++ +++ +++4 - - -
Dilated CMP: Myocarditis + +++ +4 = = -
Eosinophilic syndromes | + +4+ +444 - - -
Iron: haemochromatosis | + +++ - - = -
Iron: thalassaemia + +H+ - - -
ARVC ++ +++ +444 - + -
Restrictive CMP: Pericarditis +* ++1 ++8 c +4E .
Amyloldosis ++ +++ 44 R - .
Endomyocardial fibrosis | + ++ ++4 - = -
Anderson-Fabry s + - - - =
Unclassified CMP Takotsubo-CMP ++ ++ +++ - - B
Main advantages
Wide avallabllity | Good quality Good Good Reasonable Limited
Portability images availability | availability | availability availability
E’Iga?:!?yu& cost No radiation High quality images | Good :quallty
images
Main disadvantages
Echo window Limited availability | Radiation Radiation | Radiation Radiation
needed Contraindications® | Invasive Image quality limited | Limited
N Functional analysis if arrhythmia availability
/ Image quality
limited if arrhythmia
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MOKA3AHMA K MPT CEPALIA

ESC Guidelines for the diagnosis and treatment
of acute and chronic heart failure 2012



MOKA3AHUA K MPT CEPALA

* NMPU NOITPAHNYHBLIX TN HEOOHO3HAYHbLIX PE3YZIbTATAX APYIUX METO0OB
NCCJZIEOOBAHUA (Y3, 3KI)

* HEBO3SMOMXHOCTN KAHECTBEHHOIO Y3 CEPALA

e OUDDOEPEHLUMPOBKE ®U3NOMNOTMYECKUX U MATONOTUYECKUX USMEHEHUM MUOKAPLA
KENYIOYKOB

o «30/10TOV CTAHZAPT» 151 OLEHKM MACChl MMOKAPOA NIEBOTO KENYAOYKA,
[MOBAIbHOM CUCTO/IMYECKOM dYHKLMM NIEBOTO U MPABOIO MKENYA0YKOB

o OLIEHKA «MAJIbIX» JTIOKAZIbHBIX HAPYLLEHUA COKPATUMOCTW ENYA0YKOB
o OLIEHKA OUCCUHXPOHMM COKPALLEHUI ¥ENYOOYKOB

* BbIAB/IEHWE HEKOMMAKTHOIO MUOKAPIA

* MPY TOYEHHOW MPALALMM TEYEHMA 3ABO/IEBAHWUSA (TOYHAS OLEHKA ®B)

‘4 "%.,l

A 2/
a\\"ﬂ'ﬁ.”_‘fmg 9’5/7



OLIEHKA CUCTO/TMYECKOW ®YHKLMM NEBOIO ENYAOYKA

3D- _Bgcqnstrucnon L Tenqhbolz Model e Si ipsoi Tl L Biplane Ellipsoid Model
"W‘Q{ . — ' i %@ | ’

Hemlsphere Cylinder Model @
S

0~

Am + 2 xAm/3) x L/i2




OLUEHKA TMOBA/IbHOW CUCTOTMYECKOM ®YHKLIMK NEBOTO KENYAOYKA

Cardiac Radiology

Matthias C. Dulce, MD ¢ Gerhard H. Mostbeck, MD < Kerstin K. Friese, BS - 3-dimensional reconstruction:
Gary R. Caputo, MD ¢ Charles B. Higgins, MD LV =S51+52+ S3+...
L ] A- .
Quantification of the Left Ventricular moditied Simpson's Rule
. ule:
Volumes and Function with Cine MR LW < Ams LG+ (hm s ADV2x L3+ 185 93 L2
Imaging: Comparison of Geometric Models ——
1 A
with Three-dimensional Data "
- biplane ellipsoid:
LW a=w6x Lx (4/xx AM/D) x (4/x x AlL) ‘
Table 2 A,
Correlation of Global LV Volumes and Function in Both Groups
EF
EDV(mL)  ESV(mL) SV (mL) « hemisphere cylinder: Yg'
Student LWaAmx L2+ 23 xAmx /2= 58 x Amx L ‘
Group and Method r SEE r SEE r SEE f test ‘A‘
Healthy volunteers (n = 10)
3D vs SR 99739 8¢ 5197 €2 NS
3D vs BP K QR S e U SIS SR 2 NS
3D vs HC 97 90° 8 90° 95 58° . « single-plane ellipsoid:
3D vs SP 95 106 83 6.6 78 151 NS LVWWa (8xAlxAl)/(3xxL)=085x(AlxA)/L
3D vs TF 86 M6 82 12 73 13 NS A,
Patients with LV hypertrophy (n = 10)
3D vs SR ;RS T A7 G T G Sy ) | NS
3D vs BP 9 59 76 ‘31 BI85 NS
3D vs HC 96 62t .95 29% .94 7.2* NS « mod. Teichholz formula:
3D vs SP 51 78 B AA* 26 132 :
3D vs TF 78 150° 35 72¢ 84 127 . LWe[7/@4+0)1x0x Dx D

Note.—Values were obtained with geometric models versus a three-dimensional data set of cine MR
images. NS = not significant, r = linear regression coefficient, SEE = standard error of the estimate. See
Table 1 for other abbreviations.

* Significant differences compared with a three-dimensional data set were P < .05.




OueHKa rnobanbHON CUCTONNYECKON PYHKLMM NEBOro XKenyao4kKa

BapuaHTbl GOpMbl NONOCTU NEBOTO
eNyao4Kka




OUEHKA I'I'IOEAI'II:HOI/I CI/ICTOI'II/I‘-IECKOI/I GYHKUNA ]'IEBOI'O

Model of the mitral valve plane

—mmmmmmmm-=a-- Anatom ical position of the mitral valve plane

OugeHKa ¢ y4yeTom NpPoAo/ibHOro
YMeHbLUEHUA pa3mepa NnosiocTu



HOPMAJIbHbIE 3HAYEHWA IMOBATbHON CUCTONTIMYECKOW dYHKLIMN
JNEBOTO XKENYOOYKA

EDV (ml)

ESV (ml)
SV (ml)
EF (%)

Mass (g)

Indexed to BSA
EDV/BSA (ml/m?2)
ESV/BSA (ml/m2)
SV/BSA (ml/m?2)
Mass/BSA (g/m?2)

EDV (ml)

ESV (ml)
SV (ml)
EF (%)

Mass (g)

Indexed to BSA
EDV/BSA (ml/m?)
ESV/BSA (ml/m?)
SV/BSA (ml/m?)
Mass/BSA (g/m2) 63 (48, 78)

‘@\"‘“ A4

o
@ £
o s
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20-29 (years)
139 (99, 179)
48 (29, 66)
91 (63, 119)
66 (56, 75)
110 (74, 146)

82 (65, 99)
28 (19, 37)
54 (42, 66)
62 (47, 77)

50-59 (years)
126 (86, 166)
41 (22, 59)
85 (57, 113)
68 (59, 77)
108 (72, 144)

73 (56, 90)
24 (14, 33)
50 (37, 62)

KEeHLWMUNHDbI

30-39 (years)
135 (94, 175)
45 (27, 64)
89 (61, 117)
66 (57, 75)
106 (70, 142)

79 (62, 96)
27 (17, 36)
53 (40, 65)
62 (47, 77)

60-69 (years)
122 (82, 162)
39 (20, 57)
83 (56, 111)
69 (60, 78)
109 (73, 145)

70 (53, 87)
22 (13, 31)
48 (36, 60)
63 (48, 78)

40-49 (years)
130 (90, 171)
43 (25, 62)
87 (59, 115)
67 (58, 76)
107 (71, 143)

76 (59, 93)
25 (16, 34)
51 (39, 63)
63 (48, 77)

70-79 (years)
118 (77, 158)
36 (18, 55)
81 (54, 109)
69 (60, 78)
110 (74, 146)

67 (50, 84)
21 (12, 30)
47 (34, 59)
63 (49, 78)

W

EUROPEAN ASSOCIATION OF
CARDIOVASCULAR
IMAGING
A egistered Seanctt of the ESC

EUROPEAN
SOCIETY OF
CARDIOLOGY®

EDV (ml)

ESV (ml)

SV (ml)

EF (%)

Mass (g)

Indexed to BSA
EDV/BSA (ml/m?2)
ESV/BSA (ml/m?)
SV/BSA (ml/m?)
Mass/BSA (g/m?)

EDV (ml)

ESV (ml)

SV (ml)

EF (%)

Mass (g)

Indexed to BSA
EDV/BSA (ml/m?)
ESV/BSA (ml/m?2)
SV/BSA (ml/m?2)
Mass/BSA (g/m?)

Cardiovascular Magnetic Resonance

Pocket Guide

20-29 (years)

167 (126, 208)

58 (35, 80)
109 (81, 137)
65 (57, 74)

148 (109, 186)

86 (68, 103)
30 (19, 41)
56 (44, 68)
76 (59, 93)

50-59 (years)

154 (113, 196)

51 (29, 74)
103 (75, 131)
67 (58, 76)

146 (107, 184)

79 (62, 97)
26 (15, 37)
53 (41, 65)
74 (57,91)

30-39 (years)

163 (121, 204)

56 (33, 78)
107 (79, 135)
66 (57, 75)

147 (109, 185)

83 (66, 101)
29 (18, 39)
55 (43, 67)
75 (59, 92)

60-69 (years)

150 (109, 191)

49 (27, 72)
101 (73, 129)
67 (58, 76)

145 (107, 183)

77 (60, 95)
25 (14, 36)
52 (40, 64)
73 (57, 90)

MYHYUHDI

40-49 (years)
159 (117, 200)
54 (31, 76)
105 (77, 133)
66 (58, 75)
146 (108, 185)

81 (64, 99)
27 (17, 38)
54 (42, 66)
75 (58, 91)

70-79 (years)
146 (105, 187)
47 (25, 70)
99 (71, 127)
68 (59, 77)
144 (106, 183)

75 (58, 93)
24 (13, 35)
51 (39, 63)
73 (56, 89)



OLIEHKA CUCTO/IMYECKOWU ®YHKLMN NEBOIO ENYOOUYKA

Clinical Echocardiography MRI Reduction in
change SD N SD N  sample size(%)
EDV,40ml i 23.8 121 74 12 90

ESV, 10 ml 15.8 53 6.5 10 81

EF, 3% (abs) 6.6 102 2.9 15 85

mass, 10 g 364 " 273 6.4 9 97

EDV, end-diastolic volume; EF, ejection fraction; ESV, end-
systolic volume; LV, left ventricle

Papillary muscles Papillary Trabeculae
and trabeculae muscles excluded
included excluded
EDV (ml) 130.8 £ 33.4 120815 Sk T 0784
ESV (ml) 312 £15.5 42.4 + 14.3 3246041101
EF (%) 60.9:+ 3.7 652 44 68.2 + 4.8*
Mass (g) 110.6:%£.2.3.1 1S 7ak 2510 122957 = D5

*(p<0.001)
IBRAHIM et al. 1999




MOKA3AHUA K MPT CEPALA
(MPABbIE KAMEPbI)

* UCKNHOYEHUE APUTMOTEHHOW ANCNTA3UN MPABOTO ENYAOYKA
« OLEHKA MPABbIX KAMEP MPW NETOYHOM TMNEPTEH3UN

* OUEHKA TMPABbIX KAMEP NPU HEKOTOPbIX MOPOKAX C #OPMNPOBAHUEM
LUWYHTUPYHOLLIMX TOKOB KPOBW.




OLIEHKA TJIOBAJIbBHOU CUCTOJIMYECKOIN ®YHKIIUU [TPABOTO
KEJIVIIOUK

b 4 %




OneHka r100aIbHOM CUCTOJIMYECKOM (DYHKIIMM IIPABOI0 XKEIyI04Ka

BopoHKoOb6pa3Has
rpyaHasa KaeTka




OUEHKA TNMOBAZTbHOU CUCTOTUHECKOWN dYHKLU WK TMTPABOTO
KEJTYOO4YKA

EEEN

The International Journal of Cardiovascular Imaging (2019) 35:2001-2008
https://doi.org/10.1007/510554-019-01653-2

Fig.1 Evaluation of right ventricular function: RV end-diastolic strain of the free lateral wall of the right ventricle (¢, RVF reduced

for calculation of right ventricular fractional area change (a, RVF if>—20%), and S’ (d. RVF reduced if <0.095 m/s) (1)

reduced if < 35%), TAPSE (b, RVF reduced if <17 mm). longitudinal ORIGINAL PAPER q
Check for
updates

Visual assessment of right ventricular function by echocardiography:
how good are we?

Matthias Schneider' @ - Hong Ran? - Stefan Aschauer' - Christina Binder' - Julia Mascherbauer’ - Irene Lang' -
Christian Hengstenberg' - Georg Goliasch' - Thomas Binder’

Received: 30 April 2019 / Accepted: 17 June 2019/ Published online: 24 June 2019
© The Author(s) 2019



OLEHKA MOBA/TbHOW CUCTO/TMYECKOW dYHKLUMM MPABOIO
KENYOOYKA

eyebaliing | perts |
as —
intermediate [
seginners |
s o 10 20 30 4 50 s 7 8 9 100
® concordant 1 grade different 2 grades different
aese [
0 10 20 30 40 50 60 7O 8BO 90 100 Fig.5 Concordance with cardiac magnet resonance imaging derived
. right ventricular ejection fraction of the different levels of expertise
® correct incorrect .
Conclusion
Fig.3 Correct identification of reduced right ventricular function
(RVF, defined as cardiac magnetic resonance imaging derived right To our knowledge, the present study 1s the first interna-
ventricular ejection fraction <50%) of the different methods of RVF tional investigation to demonstrate that “eyeba]]ing” alone
gradation. GLS global longitudinal strain, FAC fractional area change, differentiates between normal and abnormal RVFE with

S’ tissue Doppler imaging basal free lateral wall of the right ventricle,
TAPSE tricuspid annular plane systolic excursion

excellent sensitivity but poor specificitv, and that accurate
classification of the degree of RV systolic dysfunction via

“eyeballing” alone is imprecise, even among expert echo-
cardiographers. Better concordance with the gold stand-
ard was found for the three advanced groups as compared
with beginners. However, overall assessment quality was
unsatisfactory. In accordance with current guidelines, the
present data suggest that “eyeballing”™ should be combined
with measurement of other parameters of RVF.




NONTYKO/IMYECTBEHHAA OLEEHKA COKPATUTE/IbHON ®YHKLNU
[MPABOIO MEJIYOOYKRA

Eur Radiol (2011) 21:2111-2120
DOI 10.1007/s00330-011-2152-0

12
CADIE / -/ TAPSE = L1 -2

Diagnostic accuracy and variability of three semi-quantitative
methods for assessing right ventricular systolic function
from cardiac MRI in patients with acquired heart disease H

RVES = (L]L;ILZ)- x 100

Jérome Caudron « Jeannette Fares «
Pierre-Hugues Vivier - Valentin Lefebvre -
Caroline Petitjean - Jean-Nicolas Dacher

END DIASTOLE END SYSTOLE ‘

Conclusion (A1 - A2)
RVFAC = ——x 100

Despite 1ts important prognostic value, RV function often
remains disregarded mn patients referred for cardiac MRI
examination. We demonstrated that rnght ventncular fractional

area change was a feasible, fast, accurate and reproducible
semi-quantitative method for evaluating RVEF mn daily
practice, even 1 non-experienced observers. Thus, the time-
consuming quantitative method could be reserved for patients
;wiTh abnommal right ventricular fractional area change.




OCHOBHbIE NMPOABNEHNA

MPOAB/TAOWNECA YTONWEHNEM CTEHKW MUOKAPOA

NMPOABNAIOLLMECA AUNATALMEN O4HOIO WU ABYX
KEJTYQOYKOB

BHEWHE HEMSMEHEHHBIMW RENTYOOYKAMHA

MPEMMYLLECTBEHHbBIM NMOPAXKEHWUEM MPABOTIO REJIYOOYKA




MOKA3AHMA K MPT CEPZLA
(XAPAKTEPUCTUKA MWUOKAPLZA)

BbIAB/IEHUE N OLIEHKA KOJIMYECTBA ®UBPO3HbIX M PYBLIOBbIX MK3MEHEHWA B MUOKAPAE

BbIABTEHWE KWU3HECINTOCOBHOIO MMOKAPLOA

ONATHOCTUKA BOCNAJIUTE/IbHBIX U3BMEHEHUW MWUOKAPOA (MUOKAPAOUT)

BbIABJIEHUE CMNELUNUPUYECKOTO NMOPAXKEHNA MNOKAPLOA MNPU HEKOTOPbIX
KAPONOMUONATUAX (TEMOXPOMATO3, AMUNTONA03, BOJIE3Hb PAEPU, TAKOTCYBO)

o JNDODEPEHLUMANBHAA ANATHOCTUKA OBPA3OBAHMIN OBNACTU CEPALA

e OLUEHKA NMEP®Y3UU (HATPY3KA, MOKON)
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YTOJILLEHWUE CTEHOK YKE/TYI04KOB

* TUMNEPTPO®UA

* ®OU3NONOIMMYECKAA (PUSNYHECKUMM
HATPY3KA)

* MEPETPY3KA JAB/IEHUEM
(APTEPVMAJIbHASA TUMEPTOHWSA, AOPTA/IbHBI
CTEHO3)

* TMMNEPTPO®UYECKAA KAPOMOMUOINATHUA

« BTOPWYHbIE KAPAVMOMUOMATUN
- AMW/IOMIO3
« CAPKOMZIO3

* HEROTOPbIE OMYXOJZIN N METACTA3bI

TonwmHa CTeHKN NeBOro Kenyno4vka
oT 13 po 17 mm TpebyeT yTouHAKLWEN
ONarHOCTUKN

Y 60MbLUNHCTBA CMOPTCMEHOB AnacTonnyeckas
TONUWMHA CTEHKN NIEBOrO Xenyaodka <12 mm. Y
HEeKOTOpPbIX MOXET HabntgaTbCsa yTorLWeHMe 40
16-17 MM, KOTOpOE BCerga ConpoBOXaaeTcA
aumnarauymen nonocty Ao 55— 60 mm




[UMEPTPODPUNYHECKAA KAPANOMMUONATUA

TMMNEPTPOPUYECKAA KAPOANOMUMONATUA ABNMAETCA TEHETUYECKW, MATONOTMYECKHN, KTUHUYECKW TETEPOTEHHbIM
3ABOJIEBAHUEM

OBYC/I0B/IEHA FEHETUYECKUM MOBPEXAEHUEM COKPATUTENIbHOTO AMMNAPATA MUOKAPOA, HO KNIMHUYECKMUE NMPOAB/EHUA
MOTYT BbITb PA3/IMYHBIMU (OOMH W TOT KE TEHETUYECKUN OEDGEKT MOMKET MPOABNATLCA AUNATALMOHHOWM
KAPZIMOMMWOMATUEN, PECTPUKTUBHOW KAPOMOMMUOMNATUEN AN HEKOMMAKTHBIM MUOKAPLOM)



[UTMEPTPODPUNYHECKAA KAPANOMMUONATUA

Contrast MRI Patholog

45 .
Q  =2rfsd
40 0 =irfsd ° p<0.001
B/® Progressive °
discase
15
&
T 0 n
ey ol 5 —. 28.5%*
E o
Roberts & Robe g % o
= R
' € 2 ]
: ; '
15 g‘
£
10 !
8.7%
5 8
0 2000
No progressive discase Progressive discase
A All patients with 5 year follow-up (n=34)

Gadolinium CMR reveals myocardial hyperenhancement in HCM. The extent of hyperen-
hancement is associated with progressive ventricular dilation and markers of sudden
death, (] Am Coll Cardiol 2003;41:1561-7) © 2003 by the American College of
Cardiology Foundation

Moon JC et al. J Am Coll Cardiol 2003 41:1561-1567

Kim RJ, Judd RM (Editorial) J Am Coll Cardiol 2003 41:1568-1572

Adabag AS, et al. J Am Coll Cardiol 2008;51:1369-1374 / Dimitrow PP et al. Int J Cardiovasc Imaging 2008;24:77-83
Paya E et al. J Cardiac Fail 2008;14:414-419 / Suk T et al. Heart, Lung and Circulation 2008;17:370-374
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Conclusions—In cardiac amyloidosis, CMR shows a characteristic pattern of global subendocardial late enhancement
coupled with abnormal myocardial and blood-pool gadolinium kinetics. The findings agree with the transmural
histological distribution of amyloid protein and the cardiac amyloid load and may prove to have value in diagnosis and
treatment follow-up. (Circulation. 2005;111:186-193.)




LV mass

Septum
thickness

AMUNONOO3

-

AL amyloidosis ATTR amyloidosis

*  Mildly increased *  Markedly increased
<100 g/m? > 100 g/m?

Septum AL < Septum ATTR

* Less extensive LGE * More extensive LGE
Often (global) *  Often more diffuse and
subendocardial transmural pattern

pattern

QALE score <13 * QALEscore 213
>1050- 1150 ms
Native T1, > Native T1,x
>0.40

ECV, < ECV g
treatment (Phase IIl)
extensive LGE extensive LGE

QALE score for DD AL and ATTR

4 3 2

1 0 (No LGE)
Base Max. LV

Mid LGE: 12
Apex (4x3)

+6, If any RV LGE

Max. LGE Score : 18 (12+6)



EOJIE3Hb PABPU

Gadolinium enhanced cardiovascular magnetic
resonance in Anderson-Fabry disease’

Evidence for a disease specific abnormality of the myocardial

interStitium James .C‘ C' Mgon‘ European Heart Journal (2003) 24, 2151-2155

found in four (50%) heterozygous females (mean 4.6%). In 12 (92%) patients with
abnormal gadolinium uptake, hyperenhancement occurred in the hasal infero-lateral
wall where, unlike myocardial infarction, it was not_sub-endocardial, In two male

Conclusion These observations suggests that myocardial fibrosis occurs in AFD and
may contribute to the hypertrophy and the natural history of the disease.



NMM®OMA CEPALIA




ONNATALMA NOSTOCTEN

* KOMIEHCATOPHAA PEAKLUNA

* ®UN3NO/IOTMYECKAA
(PUSNYHECKAA HATPY3KA)

* [EPETPY3KA ObbEMOM
* PEMYPITUTAUUA
* HANINYUE LLYHTA
* PEMOJEJ/IMPOBAHUE
* UBC
* JIETOYHOE CEPAOUE
* TEMOXPOMATO3

* KAPAMOMMUOMNATUA
« OWNATALMOHHASRA
* NOCTMMOKAPONTUYECKASA
* HEKOMIMAKTHbI MWUOKAP/,
* TUMNEPTPO®UYECKAA B KOHEYHOW CTAONN

O
(R)



OUJATAULMNOHHAA KAPOUOMMWOITATUA

* TEPBWYHOE 3ABO/IEBAHVME MWOKAPOA HEVU3BECTHOW 3TUO/IOTMMN CONPOBOXAAKOLLIMECA ANNATALMA TIEBOTO MU
ObOUNX KETYAOYROB U CHUKEHUEM COKPATUMOCTU MUNOKAPLA.

_—
B

- YBENn4YeHnemM o4HOro Unu OByX XesygoykoB

- TonwuHa CTeHKn HopmanbHaga Unu ytorsileHa

- £ MPUCTEHOYHbIE TPOMObI

- + yBenuyeHne npeacepaumn

- Cucronnyeckon n gnactonmyeckon ancdyHkumemn
- ATPUOBEHTPUKYSIAPHON peryprutauuen

MuKpoCKOonM4ecku

HereHepauns n runeptTpodna KapamoMmMoLmMTOB/MHTEPCTULNANBHBLIM PUBPO3, HE3HAYUTENbHAS
numdounTapHasa nHpunsTpauus. KopoHapHble apTepumn He nopaxeHbl (OTIn4Yne oT NWEeMNYECKON KapanoMmonaTmnn)




ONNTATAUMOHHAA KAPANOMUONATUA

Differentiation of Heart Failure Related to Dilated
Cardiomyopathy and Coronary Artery Disease Using
Gadolinium-Enhanced Cardiovascular Magnetic Resonance s with DCM. there were 3

ents with CAD (13%); and
patchy or longitudinal striae of midwall enhancement clearly different from the distribution in patients with CAD (28%).

Conclusions—Gadolmmm CMR 15 a powerful technique to distinguish DCM from LV dysfunction related to CAD and
yields new msights in DCM. These data suggest that using the coronary angiogram as the arbiter for the presence of LV
dysfunction caused by CAD could have lead to an mcorrect assignment of DCM cause in 13% of patients. possibly
because of coronary recanalization after infarction. The mudwall myocardial enhancement m patients with DCM 1s
similar to the fibrosis found at autopsy: 1t has not previously been visualized in vivo and warrants further mvestigation.
CMR may become a useful alternative to roufine coronary angiography in the diagnostic workup of DCM. (Circulation.
2003;108:54-59.)




MWOKRAPOAUNT

Bogaert J et al. Clinical Cardiac MRI 2005

Suspected Chronic Myocarditis
at Cardiac MR: Diagnostic
Accuracy and Association with
Immunohistologically Detected
Inflammation and Viral Persistence’

ER= SImyo/Siskm
ER>1.8-2.0 > mnokapaut

gRE = RE,,/RE,,

_ (postSlyy, — preSlpy)/preSlyy,
(postSly,, — preSly.)/preSly.,

gRE > 4.0 > mnokapgut

Diagnostic Accuracy of MR Parameters in a Single or Combined Approach for Detection of Myocardial Inflammation, with
Immunohistologic Analysis as Reference Standard

MR Detection Approach Sensitivily (%) Specificity (%) Accuracy (%) PPV (%) NPV (%)
Single approach
oRE 62 (30/48) 86 (30/35) 72 (60/83) 86 (30/35) 62 (30/48)
ER 67 (32/48) 69 (24/35) 68 (56/83) 74 (32/43) 60 (24/40)
LE 27 (13/48) 80 (28/35) 49 (41/83) 65 (13/20) 44 (28/63)
Combined approach*
Any one, any two, or all three parameters 81 (39/48) 49 (17/35) 68 (56/83) 68 (39/57) 65 (17/26)
Any two parameters 62 (30/48) 89 (31/35) 74 (61/83) 88 (30/34) 63 (31/49)
Any one of two specific parameters (gRE or ER above cutoff) 79 (38/48) 63 (22/35) 72 (60/83) 74 (38/51) 69 (22/32)

Note.—The numerators and denominators used to calculate the percentages are in parentheses. NPV = negative predictive value, PPV = positive predictive value.

* Refers to various combinations of gRE, ER, and LE.
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Subendocardial Involvement as an Underrecognized
Cardiac MRI Phenotype in Myocarditis

Pattern A: Pattern B: Pattern C: Pattern D:
Jing-Hui Li, MD* ¢ Xi-Qi Xu, MD* ¢ Yong-Jian Zhu, MD ¢ Chun-Yan Cheng, MD, PhD * Min-Jie L, MD ¢ No Epicardial and/or Subendocardial Subendocardial +
Hong-Yue Wang, MD * Yi-Ning Wang, MD * Zhi-Cheng Jing, MD * Shi-Hua Zhao, MD LGE mid-wall LGE LGE transmural LGE

Patient Prognosis
In a median follow-up period of 784 days (IQR, 90-1123
days), patients with subendocardial involvement had higher

cardiac death or transplant rate (eigcht of 18 patients [44%]
vs one of 21 [4.8%]; P = .006) and more MACE (15 of 18
[83%] vs seven of 21 [33%]; P = .002) than patients without
subendocardial involvement (Table 1). There were more pa-

tients with normal echocardiographic findings at last follow-up
among those with no subendocardial involvement than with
subendocardial involvement (15 of 21 patients [71%] vs four

of 18 [22%]; P = .004).
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T1 Discrimination of Acute and Convalescent Myocarditis JANUARY 2015:37-486

T1-kapTnpoBaHue

Native T1 in Discrimination of Acute and
Convalescent Stages in Patients With

TAEBLE 1 CMR Findings in the Study Population C"nlcal DlagnOSIS Of Myocardltls
Acute Convalescent | A Proposed Diagnostic Algorithm Using CMR
Controls Myocarditis Myocarditis
{n = 40) (n = &1) (n =67) p Value
Functional parameters
LV-EDV index, ml/m* L aEles M5 86+ 25 o001 OBJECTIVES This study investigated whe ___—~ — - o -
LV-ESV index, mlfm® EIE-Y] 51 + 33" 41 +325 0.0m clinical evolution of disease in myocarditis |
LV mass index, mlfm* 50 +14 o2 60 £ 16 <0.001
LV ejection fraction, % B1+5 49 = 157 85 +1*  =0.001
RV ejection fraction, % 57+ 8 5313 57+10 0.12
Tissue characterization
Pericardial effusion 00 17 (28) a9 (13 0.001
T2 edema ratio 1.3 (11-1.8) 2.3 (1.5-3.5)" 1.4 (1.1-230 <0.001
Increased T2 SI (AR {e)] 38 (B2)" B (12)" =0.001
Myocardium LGE
Present 0 (0) 51 (84) 59 (88) <0.001
Monischemic pattern 0 (0 51(84) 59 (88) <0.001
Pericardial enhancement 0 (0) 18 (29)* 5 (7t <0.001
T1 mapping
Native T1, ms
1.5-T 940 + 20 1,064 + 377 995 + 19°t «<0.001
3.0-T 1,045 £ 23 1,189 +£ 52* 1,099 + 22"t «<0.001
Post-contrast T1, ms
15-T 422 + 6B 373 + 42° 383 + 43 0.03
3.0-T 442 + B8 397 = 62 426 + 73 0.06
Lambda, %
1.5-T 42 + 4 507 46+ 9 0.005
3.0-T 44+ 5 53+ 8° 45 + Bt 0.002
Abnormal native T1, n (%) 0 (0 60 (98)* 47 (76)" 0.001
Walues are mean £ 50, n (%), or median (range). *Significant differences betweean patients with
myocarditis compared with control subjects. tBetween the disease groups.
CMR = cardiac magnetic resonance; EDV = end-diastolic velume; ESV = end-systolic volume;
LGE = late gadolinium enhancement; LY = left ventricular; RV = right wentricular; 51 = signal
intensity.
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CMR in Patients With Severe Myocarditis

Diagnostic Value of Quantitative Tissue Markers
Including Extracellular Volume Imaging

UIf K. Radunski, MD,* Gunnar K. Lund, MD,{ Christian Stehning, PuD,? Bernhard Schnackenburg, PuD,§
Sebastian Bohnen, MD,* Gerhard Adam, MD,{ Stefan Blankenberg, MD,* Kai Muellerleile, MD*
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FIGURE 2 ROC Curves for CMR Parameters to Identify Patients With Myocarditis

Receiver-operating characteristic (ROC) curves illustrate the diagnostic performance of (A) “Lake-Louise” and (B) mapping parameters to
discriminate patients with myocarditis from control subjects. LGE provided the best performance, with an area under the curve (AUC) of 0.80
(p < 0.00071) of the Lake-Louise parameters. The ROC curve of LGE is represented by the dashed line overlaying the axis of ordinates due to the
100% specificity of LGE (A). Myocardial ECV offered the best AUC, with 0.86 (p < 0.0001) of the mapping parameters (B). EGE = early

gadolinium enhancement; T2w ratio = signal intensity ratio of myocardium to skeletal muscle on T2-weighted cardiac magnetic resonance;
other abbreviations as in Figure 1.

FIGURE 4 Proposed Diagnostic Algorithm to Identify
Patients With Myocarditis Based on LGE and ECV Imaging

Myocarditis was defined stepwise by the presence of LGE or by
an ECV =27% in LGE-negative patients. Abbreviations as in
Figure 1.
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Cardiac MRI and Texture Analysis of Myocardial =
T1 and T2 Maps in Myocarditis with Acute versus s
Chronic Symptoms of Heart Failure
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NC/C ratio

Left Ventricular Non-Compaction

Insights From Cardiovascular Magnetic Resonance Imaging

RESULTS

CONCLUSIONS

Areas of non-compaction were common and occurred more frequently in all groups studied
in apical and lateral, rather than in basal or septal, segments. A NC/C ratio of 2.3 in diastole
distinguished pdthﬂlt}gh"ll non-compaction, with values for sensitivity, specificity, and
positive and negative predictions of 86%, 99%, 75%, and 99%, respectively.

Left ventricular non-compaction is diagnosed accurately with CIMR using the NC/C ratio
in diastole. (] Am Coll Cardiol 2005;46:101-5) © 2005 by the American College of
Cardiology Foundation




Modality
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Echo (ref 43)

CMR (ref 44)

CMR (ref 45)

CMR (ref 46)

CMR (ref 47)

Criteria

NC/Cin
parasternal SA
Deep perfused
inter-
trabecular
recesses on
Colour
Doppler
Decreased
thickening and
hypokinesia
within, but not
limited to, NC
segments

* Two-layered
myocardium

* Long axis SSFP
cine
Measured at
the most
pronounced
trabeculation
Measurement
perpendicular
to compacted
myocardium

e Total LV mass
(SA SSFP cines)

* Compacted
myocardial
mass (SA SSFP
cines)

e Trabecular
mass = Total
LV mass minus
compacted
myocardial
mass

 Apical SA
views 16 to
24 mm from
the true
apical slice

* Region with
the largest
NC/C ratio

* SA views

* Loss of base-
to-apex fractal
dimension
(FD)* gradient

*FD is an index
of how
completely an
object fills
space.

Cardiac
phase

End-systole

End-diastole

End-diastole

End-systole

End-diastole

Definition

NC/C ratio > 2

NC/C ratio > 2.3

Trabecular
mass> 20%

NC/C ratio > 2

FD >1.30

Sensitivity
\| specificity

n/a

Sens 86%
Specif 99%

Sens 93.7%
Specif 93.7%

n/a

Sens 83-100%
Specif 86-100%




BHELWHE HEUSMEHEHHbIE KEJTYAO4YKU

PECTPUKTUBHAA KAPONOMWNOTIATUA 3TO 3ABOJIEBAHWNE CEPOUA
COMPOBOXKAOAKOLWNECA HAPYLLEHVMEM HAMOJNHEHWA XENYOOYKOB C HOPMAJIbHbIM
Win CHNXKEHHbIM OBbEMOM OAHOIO WAW ABYX MENIYOOYKOB. CUCTOJIMHECKAA
®YHKUMNA N TONWWUHA CTEHOK OBbIHHO COXPAHAETCA. COCTOAHUE KAK MPABWIO
OBYC/TIOBMIEHO TMOBbIWEHHOMW PUTUAHOCTb  MWOKAPIA, 4TO TMPUBOOAUT K
MOBbLIWEHNIO  AOABJAEHWA B TMOJIOCTAX  HKENYAOYKOB C  MWHUMAJIbHbIM
U3IMEHEHWEM UX OBbEMA.
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PECTPURTUBHAA KAPOUOMMUOITATUA

30 10 Iol 15
o 25 T
p ANOVA(Scheffé)
OnddepeHunanbHasa anarHocTmka c § ] #p-0.0001

KOHCTPUKTUBHbLIM NMEPUKapanNTomM

Septal Excurs

Normal CP 1P RCM

(Francone M et al. JIMRI 2005 / Eur Radiol 2006;16:944)




APUTMOIEHHAA ONCTNASUNA NMPABOIO REJTYAOHKA

[=] )KnpoBoro nepepoxaeHnsa CTEHKN

[=] ®nbpo3a n BocnanuTenbHbIX N3MEHEHUN

[=] JlokanbHbIE NCTOHYEHUS NN YTOSLLEHNA CTEHKN C OPMUPOBAHMEM FOKaSTbHbIX
ncesgoaHEBPU3M

[l [lnnatauma nonocTuy Xenyaodka N CHKeHne rnobanbHON CUCTONTMYECKOU ero OYyHKLINK

- OLLEHKA [TTOBA/IbHOW ®YHKLIMM NPABOIO
HENYOOYKA 3ATPYAHEHA

- BHOPME MOTYT HABTIOAATBCA ®KUPOBbIE
OENO3UTbI B MPABOM XKEJNTYAO4KE U
HEPABHOMEPHOCTb COKPALLEHWNA CTEHKU

- TJIOKAJIbHOE CYXEHUE CTEHKWN, POPMWPOBAHUE
MNCEBAOCAHEPBU3M OANH U3 CAMbIX HAOEARHbIX
MPN3HAKOB

- YACTO HAB/TIOOAETCA ANCCNHXPOHUA
COKPALLEHWA KENYOAOYKOB

- OTMEYAETCA CHUXEHWE [NTOBAIbHON ®YHKLIUNK
MPABOIO KENYOOYKA
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KAPTUPOBAHMWE ®UBEPO3HbIX N3MEHEHUWN XENYOOYKOB (CRT)







