La CMR:
a chi, quando e quali informazioni aggiuntive

Ketty Savino
Cardiologia e Fisiopatologia Cardiovascolare — Diagnostica Cardiovascolare non Invasiva
Azienda Ospedaliero — Universitaria di Perugia




DISCLOSURE

NONE



Confounders of Test for Myocardial Ischemia
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Current diagnostic tools for
assessing myocardial ischemia
are just plain surrogates
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!

Drop of Tissue Oxygenation

In vivo modifiers of coronary blood flow and tissue oxygenation, which act as confounders for diagnostic tests
targeting coronary artery stenosis and blood flow. LV = left ventricular.

Friedrich M, J Am Coll Card Imag 2010



i\ { - Intrinsic high contrast

- No interference from lung or bone

- Unparalleled versatility of diagnostic parameters
- Multiple imaging techniques in a single system

- Radiation-free imaging

Expert Consensus on CMR: JACC 2010



CMR: CLINICAL INDICATION

» Morfology

» Function

» Myocardial texture

» Vascular flow



CMR: CLINICAL APPLICATIONS in IHD

- MRA of coronary arteries

- Myocardial perfusion

- Flow quantification

- FFR study

- Detection of myocardial ischemia
- Definition of ventricular volumes
- Tissue characterization

- Detection of infarct size

- Oxygenation — sensitive CMR



CMR: IMAGING STRATEGY in IHD

\ANATOMIC IMAGING




CMR in IHD




CMR: study of volumes and contractility

LV volumes
LV function
LV ejection fraction

Regional wall motion




CMR: Infarct size

Gray zone measurement

Automatic Cinetool output:
= # of pixels in range 9 to 45 = 215 pixels —
(area of 525 mm?)
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Gray zone = Area with S| between 9 and 45

= Area with S| > 45
Gray + = Area with S| > 9 (gray+core)

Schmidt A et al. Circulation 2007;115:2006-2014



CMR: study of MO and IMH
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Effect of EMVO and LMVO on LV remodeling

Mean Difference (IV and 95% Cl) From Studies of Impact of EMVO and LMVO
on Baseline and Follow-Up (4 Months to 1 Year) LVEF, LVEDV, LVESV, and IS

Mean Difference (1V, Random, 95% CI) Mean Difference (IV, Random, 95% Cl)

From Pooled Analysis From Pooled Analysis
(EMVO) (Lmvo)
Baseline
EF (%) -5.21(-7.13 to -3.30)* -5.82 (-8.21 to -3.43)*
IS (% LV) 10.71 (8.49 to 12.92)* 13.01 (9.95 to 16.07)*
LVEDVi (mlym?) 6.73 (3.32 t0 10.14)t 5.26 (-1.08 to 11.60)¢
LVESVi (ml/m?) 6.73 (6.10 to 7.37)* 9.06 (1.76 t0 16.3)5

Follow-Up (4 Months to 1Yr)

EF (%) —7.44 (-9.07 to -5.80)* —7.76 (-9.63 to -5.90)*
IS (% LV) 6.85 (3.65 to 10.06)1 6.91 (0.35 to 13.47)|
LVEDVi (ml/m?) 16.44 (1310 t0 19.77)* 17.14 (7.20 to 27.08)1
LVESVi (mlfm?) 13.08 (10.26 to 15.90)* 19.59 (6.76 to 32.42)#

*p < 0.00001. tp < 0.0001. #p = 0.10. §p = 0.02. |jp = 0.04. 9p = 0.0007. #p = 0.003.

Cl = confidence interval; EDV = end-diastolic volume; EF = ejection fraction; EMVO = early microvascular
obstruction; ESV = end-systolic volume; IS = infarct size; IV = inverse variance; LMVO = late microvascular
obstruction; LV = left ventricular; LVEDVI = left ventricular end -diastolic volume index; LVESW = left ventricular
end-systolic volume index; MVO = microvascular obstruction.

HamiraniYS: )] Am Coll Cardiol Imag 2014



Effect of IMH on LV remodeling

Mean Difference (IV and 95% Cl) From Studies Assessing the Impact
of IMH on Baseline LVEF, LVEDV, LVESV, and IS

Mean Difference (IV, Random, 95% Cl) Mean Difference (IV, Random, 95% Cl)

From Pooled Analysis From Pooled Analysis
(Baseline) (11 Days to 6 Months Follow-Up)
EF (%) —-8.81 (-11.13 to —6.49)* -10.86 (-13.08 to —8.64)*
IS (% LV) 14.96 (11.54 to 18.37)* 11.55 (8.25 to 14.85)*
LVEDVi (ml/m?) 13.24 (9.32 to 17.16)* 17.44 (10.91 to 23.97)*
LVESVi (mym?) 14.62 (11.80 to 17.43)* 17.33 (13.67 to 20.99)*
*P <0.00001

HamiraniYS: ] Am Coll Cardiol Imag 2014



MACE

Cardiac death

Recurrent Ml

CHF

Early MVO Present

Early MVO Absent

Odds Ratio

Effect of EMVO on MACE

Odads Ratio

Study or Subgroup Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Caochet (early), 2010 1 28 4 E<) 114% 4.83[129,1707) e a—

Cochet (early), 2009 a8 17 8 57 22.2% 363([1.44,9.17) —_——

Devaha feady), 2010 80 ax 9 €N 34.6% 199[0.94,4.17) L o0—

Klug (eady), 2012 49 74 14 k<) 27.0% 266(1.15,6.17) —a—

Wu fearly), 1988 5 1 3 [ 48% 083[0.11,6.11] _—

Total (95% CI) 572 219 100.0% 260168 4.02) <

Total Events 183 a8

Hetrogendty: Tak « 000; Chi¥ = 3.06,d1 =4 (P « 055); Fa0% } + + |

Test for Overall ENect: Z « 4.28 (P < 00001) 001 01 1 10 100
Favors [Early MVO]  Favors [No Early MVO]

Cochet (eary), 2010 4 28 0 k<) 23.4% 12.31[0.63,239 35) —_ o

Cochet (early), 2009 4 17 1 57 42.0% 1.82 (020, 1667) PR . T

Khug, 2012 2 74 1 k<l 34.7% 0.83 [0.08, 10.16) _—

Total (95% CI) 229 100.0% 222053, 931) <>

Total Events 10 2

Hetrogenaty: Tar' « 000; Chif = 1.94,dl =2 (P =« 038); Fe0% t t t 1

Testfor Overall Eect: Z = 1.03 (P = 028) 001 0.1 1 10 100

Early MVO present Early MVO absent

Cochet (eary), 2010 3 28 3 k<l 18.1% 120[0.22, 6.48) R F—

Cochet (early), 2009 14 17 4 57 38.%% 184 [0.52,523) —0—

Devaha feady), 2010 17 ax 2 €N 23.%% 2.37 (054, 1047) ——

Klug (eady), 2012 E 74 2 k<l 20.%% 2.15[0.44, 1053) ———

Total (95% CI) 561 213 100.0% 1.79 P A7, 3.66) P =1

Total Events 43 1

Heterogendity: Taw « 000, ChiF«0.83,d1«3 P «033); Fal% I t t i

Test for Overall E¥ect:Z = 1.58 (P = 0.11) 001 01 10 100
Favors [Early MVO]  Favors [No Early MVO]

Cochet (early), 2010 2 28 0 k<l 14.8% 6.32[0.29,13737]

Cochet (early), 2009 8 17 0 57 16.6% 8.18[0.48,144.19] o

Devaha feady), 2010 20 3w 5 € 52.1% 1,08 [0.40,2.99) —0—

Khug (aady), 2012 9 74 0 k<l 16.5% 9.72[0.55,172.10] o

Total (95% CI) 561 2 100.0% 2.84 [0.75, 10.67) S e g

Total Events as 5

Hetrogendty: Taf «061; ChiF=4.35,d1«3 P «023); F=31% } : : ]

Test for Overall ENect:Z = 1.54 (P = 0.12) 001 01 10 100
Favors [Early MVO]  Favors [No Early MVO]
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Effect of LMVO on MACE

MACE

Cardiac death

Recurrent Ml

CHF

Late MVO Present  Lale MVO Absent Odds Ratio Odds Ratio

Study or Subgroup Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Bodi (lae), 2008 12 67 9 147 147% 335[1.33,8.3) —a

Cachet Jase), 2010 1 17 4 44 108% 18.33 [4 39, 76 4] —_—

Cachet Jate), 2009 a8 a7 [ 97 146% 11.76 [4 85, 23.76] ————

Devaha jas), 2010 61 236 8 128 160% 383(1.77,8.26) —e—

Eitel Jate), 2011 a2 230 4 118 135% 453[156, 13.13] e

Eitel Jate), 2013 28 0 2 405 17.7% 135 [0.78,2.40) —to—

Hambach Jate), 2005 1 51 5 59 129% 297(0.98,9.23] ——

Total 95% C1) 1138 994 100.0% 430 [219, 843) <

Total Everts 193 58

Hetemgeneity: Ta’ = 0 58; CH = 22 80, of =6 (P = 00009); Fa73% - 4 - |

Test for Overall Eflect Z « 4 24 (P < 00001) om 0.1 1 10 100
Favors [Late MVO] Favors [No Late MVO]

Cachet Jate), 2010 4 17 0 44 17.7% 29.67 [1.50,588.73) —_—

Cochet Jate), 2009 4 a7 1 97 318% 481051, £21] - g

Hambach jate), 2005 4 51 2 59 505% 243043, 131) —T—

Total 95% CI) 158 200 100.0% 484[1.31,16844) =

Total Everts 12 3

Hetemgeneity: Tak  0.04; Chi¥ = 2.06,d1=2 P = 0.36) 1*=3% I t t {

Test for Oversll Eflect: Z = 2 38 (P = 002) oo 0.1 1 10 100

Favors [Experimental] Favors [Control]

Cachet Jate), 2010 k] 17 k] 44 220% 293053, 16.22] B

Cochet fas), 2009 14 a7 4 a7 485% 448[141,14.12) —O—

Devaha Jak), 2010 17 236 2 126 294% 3.78 [0 86, 16 60] 4+

Total @5% Cf) 00 267 100.0% 187 [1.73, 8464) <

Total Everts 34 E

Hetegensity: Taw' « 0.00; CH «0.16,d1=2 P « 0.2} "= 0% I t U 1

Test for Oversll Eflect: Z = 330(P = 00010) oo 0.1 1 10 100
Fawvors [Late MVO)] Favors [No Late MVO]

Bodi (lae), 2003 8 67 0 147 198% 42.14 [2.39,741.79) _—o

Cochet jat), 2010 2 17 0 44 178% 14,35 [0.65,315.76) 2

Cachet Jate), 2009 ] a7 0 97 198% 20.85 [1.19, 366 20) _—

Devaha fase), 2010 21 236 4 128 429% 233[0.78,6 93] +—0—

Total 95% CI) %7 414 100.0% 8.74[1.77,4208) —_

Total Everts ag 4

Hetemgeneity: Taf = 123; Cht = 5.65,dled P «0.13) 1*ad?% E + - 4

Test for Oversll Efect: Z = 2 66 (P = 0.008) om 0.1 1 10 100
Favors [Late MVO] Favors [No Late MVO]
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EDITORIAL COMMENT

CMR Assessment of
Microvascular Obstruction in STEMI

Ready for Prime Time?*

Giuseppe Ambrosio, MD, PuD, Ketty Savino, MD




CMR: ISCHEMIA IMAGING




IHD and stress CMR
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IHD and stress CMR

Current diagnostic tools for
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