Nuco)»aog A. Kerekng

Bl J)/Nj PO AKTIYO L0 YI0G




L
PoAo¢ TN MT oTI¢ puokapdIoTTaBElEC

- QaIvoTUTIOoC (TT.X. UTTEPTPOYIKI, DIATATIKI KATT), avaTouia
- EKTiuNON OUOTOAIKAG AEITOUPYIKOTNTAG, OYKOUETPIA
KOIAIWV KAl UTTOAOYIOUOG padlac puokapdiou

- AKOAoOUBieC powV: aveTTApKEIEC BAABIdOWY, OTEVWOEIC
BaABidwv/kAion trieong, d1a0TOAIKI) QUCAEITOUPYIQ

- Y1 Muokapdiou:
- oidnua (T2wWl)
- ANittog (T1Wl/fat sat)
- @Agypoviy/ivwon (kaBuaoTtepnuévn okiaypaikn evioxuon — LGE)
- gvatroBeon o1drpou (T2%)
- Néec TTapapeTpIkéC pEBodoI TToooTikoTToinoNG (T1, T2, T2*
mapping, %ECV)



PoAo¢ Tn¢ MT oTi¢ puokapdIoTTa0EIEC

Ischemic

- AA1O0XQAIUIKESC ATTO TIG
MN-10XAIMIKES A Subendocardial Infaret
MUOKAPOIOTTAOEIEC

B. Transmural Infarct

Marholdt et al, European Heart Journal (2005) 26, 1461-1474

Nonischemic

A Mid-wall HE

ldxpalhxc Dilated + Hypertrophic » Sarcoidosis
Cardiomyopathy Cardiomyopathy « Myocarditis
* Myocarditis * Right ventricular

pressurc overload (¢.g.  * Anderson-Fabry

congenital heart disease, « Chagas Disease
pulmonary HTN) :

B. Epicardial HE

Na J

» Sarcoidosis, Myocarditis, Anderson-Fabry, Chagas Discase

C. Global Endocardial HE

« Amyloidosis, Systemic Sclerosis, Post cardiac transplantation
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Yasuwhirolzumiye et al. /Journal of Cardiology 71 (2018) 135-143

A patient shows rapidly progress heart failure with left ventricular hypertrophy
in echocardiography and cardiac magnetic resonance imaging.

[Suspect AL amyloidosis-related CA

!

Perform biochemical analysis

Serum monoclonal protein Urinary Bence Jones protein  Serum free light chain analysis

!

Histological confirmation of amyloid deposition ]

Subcutaneous tissue Gastrointestinal tract heart
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[TapaueTPIKEC HEBODOOI TTOOOTIKOTTOINONG

(xapToypda®non TINWV Xpovwy T1, T2, T2*, TooooToU £CWKUTTAPIOU Xwpou, ECV)



Normal Myocarditis Iron Fabry‘s Diffuse fibrosis
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Native T1 q *
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T1 mapping

- T1 native
- T1 post contrast

1,5T
- ~950msec

Approximately 63% recoveryafter time T,

3T
2 - 1150msec

Signal lntce>nsity (au)

R R R S S R B
Inversiontime of T1-image relaxation(msec)

Haaf et al. JCMR 2016
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T1 mapping

- Alakupavon OT
- 950-1065 msec 1,5T
- 1070-1159msec 3T

- Xpnoiyotroloupevn akoAouBia [MOLLI, (Sh) MOLLI,SASHA,
SAPPHIRE]

- Evraon payvnrtikou trediou (1,57 3T)
- HAIKia/uUAo



L
1 mapping — 10TIKA TTAnpogopia

- AQpopa 10 oUvoAo Tou uuokapdiou (KUTTapa, EEWKUTTAPIO XWPO,
ayyeia)

- Aucnon xpoévou T1 (native T1)

 0idnua (augnon udaTog oToug IoToug TT.X. OEM n)
PAeypovn)

- auénon Tou dIAUETOU XWpEOU (ivwaon, IOXAIMIKY OUAN,
MUOKapPOIOTTABEIa KAl evaTtoBeon apuAogIdouc)

- EAGTTWON XpOVvou T1 (native T1)

- EvamroBeon Aitroug (11.%. v.Anderson-Fabry, Aitrwdng
METATTAQCIA 1] XPOVIO EUPPAYUa JUOKAPDIoU)
- EvamroBeson oi1dripou

- Weudokavovikotroinon (1r.X. v.Anderson-Fabry pe ivwaon)



ECV- Extracellular volume imaging

* YTTOAOYIOHOG TOU KAACOHATOG TOU ECWKUTTAPIOU XWPOU

Post-Gd

AR:I-myo:l/ Tlmyo-post' 1 TleO'Pfe
AR:I-bloodz:I-/lelood-post' 1/T1b|00d-pre
ECV=AR1_ ./ AR1 .4 X (1-Hct)

myo

* YWNAOTEPEG TIMEC O€ YUVAIKEG KAl JE TNV TTAPOOO TNG NAIKIAG

O.T. ECV: 2623%

Ugander et al, European Heart Journal, 2012
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[laTi yetpaue ECV?




Fibroblast activation pathway

Myocyte loss pathway

P

“““Normal myocardium

Z Normal myocardlum

Interstitial (reactive) fibrosis with l
myocyte hypertrophy and loss

Replacement fibrosis
Total myocardial mass decreases

~-= Interstitial and replacement fibrosis
===_with myocyte hypertrophy




L
ECV — 10TIK TTANpOPOpIa

- Aucnon ECV: auénuévo koAAayovo
EVaTmmobeon auuAogidouc
- EAatTwon ECV: mapouaia Aitrouc/Aimrwdn ueramAacia

Opoufo

= Aucnuévn eualoBnaoia og diIdxuTn vOOO
= [1potiyaral atrd xpovo T1

- EmravaAiwiun/ ouykpioiun UETaéu SIAPOPETIKWY EVIATEWV
UayVvNTIKWYV TTEQIWV, KATAOKEUQOTWY KAl TEXVIKNG THS £EETAONC



High

ECV/

Adapted from Concept Slide Ugander 2014

Native T1/ms

High



ApuAogidwon

A1GxuTn OUYKEVTPIKN UTTEPTPOPIa AP KOIAiag
[Taxuvaon TOIXWHATOC KOATTWYV Kal YAWXiVwV
A1GTaon KOATTWY

AlaoToAIKA) duCAEITOUpYia

LGE:Aduvapia KataoToANG Tou QUOIOAOYIKOU HUOKOPDOIOU OTIG
akoAoubBiec LL/ xaunAn €vraon orjuatog aigaTog
Aiayutn utrevdookapdia evioxuon AP kai AE koiAiag
AiGxuTn N KaTa TOTTOUG evioxuon puokapdiou AP KolAiag
Evioxuon ToIXwpaTog KOATTWYV




L
AnuAocgidwan — T1mapping

- Augnon xpoévou T1
- Au¢non ECV peyaAutepn atrd kGBe GAAN puokapdiotrdbeia (46,6+7%)
- Avadeign diaxutnc BAGRNGS

(1) Native T1

Haaf et al JCMR 2016



Noncontrast T1 Mapping for the Diagnosis of
Cardiac Amyloidosis

Theodoros D. Karamitsos, MD, PubD,* Stefan K. Piechnik, Pub, MScEE,*

AoBeveic pe 1I0TOAOYIKG aTTOdEDEIYUEVN AUUAOEIdWON, EiXav ONUAVTIKA
aucnuUEveS TIMEC T1 akOuN Kal OTav OeV UTTAPXE KAIVIKO ) UTTEPNXOYPAPIKO
KPITHPIO KAPdIaKAC TTPOCBOANRC.

1300 =

| ]
T T

T1 Time (ma)

JACC Img 2013;6:488-97



Mean Septal T; (ms)

Anderson Fabry Hypertension Hypertrophic

Sado et al Circulation C\almaging 201.3;6:392=398



Amyloid

Relationship intra-/extracellular volumes
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Mean Matrix Volume (ml )
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Cell'volume = LVM/1.05%[1-ECV/]
Matrix volume = LV M/L.05XEC\/

Hreibel STpAL etal sLert\entricular- HypertrophyeRevisited (Cel | and Vatrne Expansion Have DIsease=Specific
RelationshipssCirculation20175136:25190=2521.




Regression

LG

Viartnez-NanarroA:, et al. i\
Cnemotnerapy: JACCIECAR:



Progression
LGE

IViarunez=NanarroA\., et.al: CIVIREVErIiied Regression ol Cardiac AL AMYIOIO ATLEL

i

Clemotnerapys JACCLCARDIONVASCULARMIMAGING 20165 10.(1)5 147 = 159



XYMIIEPAXMATA

H poyvntiki topoypo@io mopeyel OAES TIS
OTTOLTOVUEVES HOPPOAOYIKES KOL AELTOVPYIKES
TOPOUETPOVS Y10, TNV EKTIUN G TOV KOPOLUKOY
KOLAOTNTOV KOl TG AEITOVPYIKOTNTAS TOVS

H KA0GGIKY] NEAETY] NE CKLOYPUOIKO £Y€l 600N OLon
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Table 1
Classification of systemic amyloidosis

Subtype Amyloidogenic Precursor protein Organ involvements Associated diseases
protein
1. Primary amyloidosis
1. AL amyloidosis AL Light chain (A.x) Neuron, heart, kidneys, Plasma cell dyscrasias
intestinal tract, skin
2. AH amyloidosis AH gy
2. Secondary amyloidosis AA Apo AA Intestinal tract, kidneys Chronic inflammation,
rheumatic arthritis
3. Hereditary (familial)
amvloidosis (FAP)
1. FAP | ATTR Mutated-TTR Peripheral and autonomic nerve, heart
2. FAP I ATTR Mutated-TTR
3. FAP 1 AApoAl ApoAl
4. FAP IV AGell Gelsolin
5. Familial Mediterranean fever AA Apo SAA
6. Muckle-Wells syndrome AA Apo SAA Liver, spleen, kidneys
4. Dialysis amyloidosis Ap2M B2-microglobrin Synovium, joints, tendon sheaths End stage renal diseases
5. Senile systemic amyloidosis ATTR Wild type-TTR Heart, tendon sheaths Senility

Abbreviations: AL, amyloid-light chain; AH, amyloid-heavy chain; AA, amyloid A; FAP, familial amyloid polyneuropathy; ATTR, transthyretin amyloidosis; AApoAl, ApoAl
amyloidosis; AGell, Gelsolin 1 amyloidosis; SAA, serum amyloid A; AB2M, B2-microglobrin amyloidosis,




