
 
 

 

 

Mapas T1 e T2 em Pacientes com Miocardite:  

Um Estudo de Caso-controle 

 
 
 
 
 
 
 
 
 

DLVVeUWaomR de MeVWUadR 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TLagR BaUW]eQ PeUeLUa 
 
 
 
 
 
 
 
 



2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



3 

UNIVERSIDADE FEDERAL DO RIO GRANDE DO SUL 
Programa de Pys-Graduaomo em Cirncias da Sa~de: 

Cardiologia e Cirncias Cardiovasculares 
 
 
 

 
 
 
 

 
 
 

Mapas T1 e T2 em Pacientes com Miocardite:  

Um Estudo de Caso-controle 

 
 

 
AXWRU: TLagR BaUW]eQ PeUeLUa 

OULeQWadRU: DU. LXtV BecN da SLOYa NeWR 
CRRULeQWadRU: DU. PaXOR RRbeUWR ScKYaUW]PaQ 

 
 

 
Dissertação submetida como requisito para obtenção do 

grau de Mestre ao Programa de Pós-Graduação em 

Ciências da Saúde, Èrea de Concentração: Cardiologia e 

Ciências Cardiovasculares, da Universidade Federal do 

Rio Grande do Sul. 

 
 
 
 
 
 
 
 

PRUWR AOegUe 
2020 

  



4 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 



5 

 
AGRADECIMENTOS 

 
 
PULPeLUaPeQWe, gRVWaULa de agUadeceU aRV PeXV SaLV, Maria Lourdes e Carlos Alberto, PeXV 

gUaQdeV e[ePSORV de aPRU e dedLcaomR. MeXV eWeUQRV SURfeVVRUeV TXe eQVLQaUaP TXe R eVWXdR YeP 

VePSUe eP SULPeLUR OXgaU. ObULgadR SRU WXdR. 

¬V PLQKaV LUPmV Renata e Gabriela, SeOR eWeUQR aSRLR QRV deVafLRV da YLda. A Gabriela XP 

agUadecLPeQWR eVSecLaO SeOa aMXda Qa UeYLVmR e eOabRUaomR dR WUabaOKR. 

¬ PLQKa QRLYa Thaís, SeOR aPRU, caULQKR, aSRLR e LQceQWLYR SaUa eQcaUaU de fUeQWe eVVa 

MRUQada. A WXa SaUWLcLSaomR Qa PLQKa YLda eVWLPXORX PXLWR PeX cUeVcLPeQWR SeVVRaO e SURfLVVLRQaO. 

EVVa cRQTXLVWa fRL QRVVa.  

AR PeX RULeQWadRU Prof Dr Luís Beck da Silva Neto SeOa aPL]ade, SacLrQcLa, dedLcaomR e 

SRU eQVLQaU a aUWe de SaVVaU a PeQVageP de fRUPa cOaUa e RbMeWLYa. SeP d~YLdaV eVVe WUabaOKR 

cRQWULbXLX PXLWR SaUa PeX eQULTXecLPeQWR acadrPLcR.  

AR PeX cRRULeQWadRU Dr Paulo Roberto Schvartzmann SeOa aPL]ade, dLVSRQLbLOLdade SaUa a 

aQiOLVe dRV e[aPeV, aMXda QRV PRPeQWRV de d~YLdaV e eVWtPXOR aR eVWXdR deVVa SURPLVVRUa iUea da 

LPageP caUdLRYaVcXOaU.  

ARV PeXV cROegaV e aPLgRV Maurício Balk, Luciano Giordani e Victória Ramos SeOa 

cROabRUaomR e aMXda Qa cROeWa dRV dadRV e eOabRUaomR dR WUabaOKR. 

A WRda a eTXLSe de SURfeVVRUeV e fXQcLRQiULRV do Programa de Pós-Graduação em 

Cardiologia da Universidade Federal do Rio Grande do Sul e a WRdRV TXe de aOgXPa fRUPa 

cRQWULbXtUaP SaUa a cRQcUeWL]aomR deVVe WUabaOKR. 

 

 

 
 



6 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
³Sy Ve SRde aOcaQoaU XP gUaQde r[LWR TXaQdR QRV PaQWePRV fLpLV a QyV PeVPRV´. 
 

FULedULcK NLeW]VcKe 



7 

SUMÈRIO 

 

LISTA DE ABREVIATURAS E SIGLAS .............................................................................. 

RESUMO «««««««««««««««««««««................................................ 

ABSTRACT«««««««««««««««««««««............................................. 

1. INTRODUdO«««««««««««««««««««««««««««........... 

2. REVISO DA LITERATURA«««««««««««««««««««.................. 

2.1. MLRcaUdLWe««««««««««««««««««««««««««««..«........ 

2.1.1. DefLQLomR «««««««««««««««««««««««««««....«........ 

2.1.2. FLVLRSaWRORgLa «««««««««««««««««««««««««.«........ 

2.1.3. EWLRORgLa ««««««««««««««««««..................................................... 

2.1.4. ESLdePLRORgLa .................................................................................................................... 

2.1.5. ASUeVeQWaomR COtQLca«««««««««««««««««««««««...«....... 

2.1.6. DLagQyVWLcR ........................................................................................................................ 

2.1.7. BLySVLa«««««««««««««««««««««««««««««......... 

2.1.8. TUaWaPeQWR«««««««««««««««««««««««««...««........ 

3. RESSONÆNCIA MAGNeTICA CARDËACA««««««««««««««......... 

3.2.1 T2 PRQdeUadR«««««««««««««««««««««««««««........... 

3.2.2 ReaOce PUecRce««««««««««««««««««««««««««............. 

3.2.3 ReaOce TaUdLR«««««««««««.......«««««««««««««««........ 

3.2.4 LLPLWao}eV dR ReaOce TaUdLR ....««««««««««««««««««««....... 

 

9 

11 

12 

13 

14 

14 

14 

14 

15 

15 

16 

17 

19 

20 

20 

21 

22 

22 

23 

 



8 

 

 

 

 

 

 

 

 
 

4. MAPAS PARAMeTRICOS««««««««««««««««««««««.......... 

4.3.1 MaSa T1«««««««««««««««««««««««««««««.......... 

4.3.2 T1 SyV cRQWUaVWe«««««««««««««««««««««««««««...... 

4.3.3 VROXPe E[WUaceOXOaU««««««««««««««««««««««....««...... 

4.3.4 MaSa T2««««««««««.......««««««««««««««««««....... 

5. REFERÇNCIAS BIBLIOGRÈFICAS DA REVISO DA LITERATURA«................ 

6. ARTIGO EM INGLÇS «««««««««......«««««««.................................. 

7. ARTIGO EM PORTUGUÇS ...««««««......«««««««.................................. 

8. CONCLUS®ES E CONSIDERAd®ES FINAIS«««««««««««««.......... 

9. ANEXOS«««««««««««««««««««««......«««««««........ 

ANEXO A«««««««««««««««««««««««««««««««...... 

ANEXO B«««««««««««««««««««««««««««««««...... 

ANEXO C«««««««««««««««««««««««««««««««....... 

ANEXO D  «««««««««««««««««««««««««««««««......   

25 

24 

27 

27 

28 

30 

36 

55 

72 

73 

73 

74 

75 

76 



9 

LISTA DE ABREVIATURAS E SIGLAS 

 

AASC AXWRaQWLcRUSRV VpULcRV caUdtacRV 

AINES AQWL-LQfOaPaWyULR QmR eVWeURLde 

BEM BLySVLa eQdRPLRciUdLca 

BNP PeSWtdeR QaWULXUpWLcR ceUebUaO 

BRA BORTXeadRU dR UeceSWRU de aQgLRWeQVLQa II 

CLL CULWpULRV de LaNe LRXLVe 

CMD CaUdLRPLRSaWLa dLOaWada 

DAC DReQoa aUWeULaO cRURQaULaQa 

ECG EOeWURcaUdLRgUaPa 

ECMO O[LgeQaomR SRU PePbUaQa e[WUacRUSyUea 

ESC SRcLedade EXURSpLa de CaUdLRORgLa 

GRE EcR gUadLeQWe 

HIV VtUXV da IPXQRdefLcLrQcLa HXPaQa 

IC IQVXfLcLrQcLa caUdtaca 

IECA IQLbLdRU da eQ]LPa cRQYeUVRUa de aQgLRWeQVLQa 

INRA IQLbLdRU da QeSULOLVLQa e dR UeceSWRU da aQgLRWeQVLQa  



10 

MOLLI MRdLfLed LRRN-LRcNeU IQYeUVLRQ RecRYeU\ 

PET-CT TRPRgUafLa cRPSXWadRUL]ada SRU ePLVVmR de SyVLWURQV 

RMC ReVVRQkQcLa PagQpWLca caUdtaca 

RT ReaOce WaUdLR 

SAPPHIRE SaWXUaWLRQ PXOVe PUeSaUed HeaUW RaWe IQdeSeQdeQW IQYeUVLRQ RecRYeU\ 

SARS-Cov-2 StQdURPe UeVSLUaWyULa agXda gUaYe dR cRURQaYtUXV 2 

SASHA SaWXUaWLRQ RecRYeU\ SLQgOe-VKRW AcTXLVLWLRQ 

ShMOLLI MRdLfLed-SKRUWeQed MRdLfLed LRRN-LRcNeU IQYeUVLRQ RecRYeU\ 

TSE TXUbR SSLQ EcKR 

VEC VROXPe e[WUaceOXOaU 

 

 

 

 

 

 

 

  



11 

RESUMO 

 

MLRcaUdLWe agXda p XPa dReQoa cRPXP e de dLftcLO dLagQyVWLcR. ReaOce WaUdLR cRP gadROtQLR (RT) 

WeP VLdR R PpWRdR PaLV XWLOL]adR SaUa R dLagQyVWLcR SRU UeVVRQkQcLa PagQpWLca caUdtaca. 

EQWUeWaQWR, eVVe PpWRdR XWLOL]a cRQWUaVWe e QmR aYaOLa adeTXadaPeQWe R eQYROYLPeQWR dLfXVR dR 

PLRciUdLR; aSeQaV UegLRQaO. O RbMeWLYR SULQcLSaO dR eVWXdR p cRPSaUaU SaUedeV dR PLRciUdLR QmR 

afeWadaV SRU RT dRV caVRV cRP cRQWUROeV, XVaQdR MaSa T1 (MT1) e MaSa T2 (MT2). FRUaP 

eVWXdadRV 22 caVRV e 18 cRQWUROeV. AQiOLVe LQcOXLX: RT, MT1, MT2 e ReOaomR T2/M~VcXOR 

eVTXeOpWLcR. AV SaUedeV QmR afeWadaV dRV caVRV aSUeVeQWaUaP PpdLa dR MT1 VLgQLfLcaWLYaPeQWe 

dLfeUeQWe daV SaUedeV afeWadaV deVVeV PeVPRV caVRV. AV PpdLaV dR MT1 eP WRdaV aV SaUedeV QmR 

afeWadaV dRV caVRV fRUaP VLgQLfLcaWLYaPeQWe dLfeUeQWeV dRV cRQWUROeV. EVWa dLfeUeQoa QmR fRL 

RbVeUYada QR MT2. NRVVR eVWXdR VXgeUe TXe R PLRciUdLR VXSRVWaPeQWe QRUPaO aYaOLadR SRU RT eP 

SacLeQWeV cRP PLRcaUdLWe p SURYaYeOPeQWe aQRUPaO TXaQdR aYaOLadR SRU MT1. 

 

Palavras chaves: MaSa T1, MaSa T2, ReaOce WaUdLR cRP gadROtQLR, SKMOLLI, MLRcaUdLWe, 

ReVVRQkQcLa PagQpWLca caUdtaca. 
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ABSTRACT 

AcXWe P\RcaUdLWLV LV a cRPPRQ dLVeaVe aQd dLffLcXOW WR dLagQRVe. LaWe gadROLQLXP eQKaQcePeQW 

(LGE) KaV beeQ WKe PRVW XVed PeWKRd fRU dLagQRVLV b\ CaUdLac MagQeWLc ReVRQaQce. HRZeYeU, WKLV 

PeWKRd XVeV cRQWUaVW aQd dReV QRW adeTXaWeO\ aVVeVV dLffXVe P\RcaUdLaO LQYROYePeQW, RQO\ UegLRQaO. 

TKe aLP Rf WKe VWXd\ LV WR cRPSaUe XQaffecWed P\RcaUdLXP ZaOOV Rf SaWLeQWV ZLWK P\RcaUdLWLV ZLWK 

cRQWUROV XVLQg T1 PaSSLQg (T1M) aQd T2 PaSSLQg (T2M). We VWXdLed 22 caVeV ZLWK acXWe 

P\RcaUdLWLV aQd 18 cRQWUROV. AVVeVVPeQW LQcOXded: LGE, T1M, T2M aQd T2/SNeOeWRQ PXVcOe UaWLR. 

OQ ZLWKLQ-gURXS cRPSaULVRQ, YeQWULcXOaU ZaOOV ZLWKRXW eYLdeQce Rf LGE LQ caVeV VKRZed a PeaQ 

T1 YaOXe VLgQLfLcaQWO\ dLffeUeQW fURP WKaW Rf LGE affecWed YeQWULcXOaU ZaOOV. MeaQV Rf T1M LQ aOO 

XQaffecWed ZaOOV Rf caVeV ZeUe VLgQLfLcaQWO\ dLffeUeQW fURP cRQWUROV. TKLV dLffeUeQce ZaV QRW 

RbVeUYed LQ T2M. OXU VWXd\ VXggeVW WKaW WKe VXSSRVedO\ QRUPaO P\RcaUdLXP eYaOXaWed b\ LGE LQ 

SaWLeQWV ZLWK P\RcaUdLWLV LV SURbabO\ abQRUPaO ZKeQ T1M LV SeUfRUPed. 

 

Key words: T1 PaSSLQg, T2 PaSSLQg, LaWe gadROLQLXP eQKaQcePeQW, SKMOLLI, M\RcaUdLWLV, 

CaUdLRYaVcXOaU PagQeWLc UeVRQaQce. 
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1. INTRODUdO 

 

A UeaO LQcLdrQcLa da PLRcaUdLWe p deVcRQKecLda.1 A eSLdePLRORgLa p SRXcR dRcXPeQWada 

deYLdR a KeWeURgeQeLdade da aSUeVeQWaomR cOtQLca e da LQYeVWLgaomR dLagQyVWLca. HLVWRORgLcaPeQWe p 

defLQLda SeOa SUeVeQoa de XP LQfLOWUadR LQfOaPaWyULR QR PLRciUdLR, eP cRQMXQWR cRP aOWeUao}eV 

degeQeUaWLYaV e/RX QecUyWLcaV dRV caUdLRPLycLWRV adMaceQWeV, QmR caUacWeUtVWLcaV dR daQR LVTXrPLcR 

aVVRcLadR aR LQfaUWR dR PLRciUdLR.2 PRde VeU VecXQdiULa a SURceVVRV LQfeccLRVRV RX QmR LQfeccLRVRV. 

NRV SatVeV deVeQYROYLdRV, a SULQcLSaO caXVa p a LQfecomR YLUaO,3 eQTXaQWR Qa APpULca dR SXO a 

PLRcaUdLWe cKagiVLca p a fRUPa PaLV SUeYaOeQWe.4 

DeQWUe RV PpWRdRV dLagQyVWLcRV, a ReVVRQkQcLa MagQpWLca CaUdtaca (RMC) p R PpWRdR QmR 

LQYaVLYR TXe PeOKRU caUacWeUL]a R PLRciUdLR LQfOaPadR, LdeQWLfLcaQdR edePa, QecURVe e fLbURVe. OV 

CULWpULRV de LaNe LRXLVe (CLL), aWXaOPeQWe XWLOL]adRV SaUa R dLagQyVWLcR de PLRcaUdLWe SRU RMC 

VmR ~WeLV e e[WeQVaPeQWe XWLOL]adRV, eQWUeWaQWR SaUeceP aSUeVeQWaU aOgXPaV OLPLWao}eV cRPR 

LQcaSacLdade de LdeQWLfLcaU fLbURVe dLfXVa e QeceVVLdade de XVR de cRQWUaVWe cRP gadROtQLR. DeVVa 

fRUPa ePeUgLUaP SeVTXLVaV QRV ~OWLPRV aQRV cRP dLfeUeQWeV WpcQLcaV de LPageP, eVSecLaOPeQWe R 

MaSa T1 (T1 QaWLYR, T1-SyV cRQWUaVWe e YROXPe e[WUaceOXOaU) e R MaSa T2 (T2 QaWLYR e T2 

SRQdeUadR), RV TXaLV dePRQVWUaUaP PeOKRU acXUicLa dLagQyVWLca eP UeOaomR aRV CLL. AOpP dLVVR, R 

T1 e T2 QaWLYRV QmR XWLOL]aP cRQWUaVWe cRP gadROtQLR.5 PaUa UaWLfLcaU a QeceVVLdade de PXdaQoa 

QeVVeV cULWpULRV dLagQyVWLcRV, XPa QRYa SURSRVWa de aWXaOL]aomR dRV CLL fRL SXbOLcada eP 

de]ePbUR de 2018.6 DLaQWe daV OLPLWao}eV dRV cULWpULRV aWXaLV SaUa R dLagQyVWLcR de PLRcaUdLWe SRU 

RMC; dLaQWe daV ePeUgeQWeV SXbOLcao}eV VRbUe a PeOKRU acXUicLa dRV MaSaV de T1 e T2; dLaQWe da 

YaQWageP deVVa QRYa WpcQLca dLVSeQVaU cRQWUaVWe cRP gadROtQLR (T1 e T2 QaWLYRV); dLaQWe dRV 

SRXcRV WUabaOKRV cRP YaORUeV QRUPaLV beP defLQLdRV SaUa R PpWRdR e dLaQWe da eVcaVVe] de 

SXbOLcao}eV QacLRQaLV VRbUe R aVVXQWR UeOacLRQadR a PLRcaUdLWeV, WRUQaP-Ve QeceVViULaV QRYaV 

SeVTXLVaV eQYROYeQdR R WePa. 
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2. REVISO DA LITERATURA 

2.1. MIOCARDITE  

 A PLRcaUdLWe p a LQfOaPaomR dR P~VcXOR caUdtacR TXe RcRUUe SRU P~OWLSOaV eWLRORgLaV 

LQfeccLRVaV e QmR LQfeccLRVaV. O dLagQyVWLcR WRUQa-Ve dLftcLO deYLdR a VXa PaQLfeVWaomR cOtQLca 

dLYeUVa, OeYaQdR a XPa SUeYaOrQcLa LQceUWa Qa OLWeUaWXUa. SXa UeOeYkQcLa cOtQLca SaVVa SeOR 

VXbdLagQyVWLcR TXe SRde RcRUUeU SULQcLSaOPeQWe QRV caVRV aVVLQWRPiWLcRV, e VXa SRVVLbLOLdade de 

eYROXLU cRP caUdLRPLRSaWLa dLOaWada RX PRUWe V~bLWa. 

2.1.1. Definiomo: 

 A PLRcaUdLWe p defLQLda KLVWRORgLcaPeQWe SeOa SUeVeQoa de XP LQfLOWUadR LQfOaPaWyULR QR 

PLRciUdLR, eP cRQMXQWR cRP aOWeUao}eV degeQeUaWLYaV e/RX QecUyWLcaV dRV caUdLRPLycLWRV 

adMaceQWeV, QmR caUacWeUtVWLcaV dR daQR LVTXrPLcR aVVRcLadR aR LQfaUWR dR PLRciUdLR.2 O LQfLOWUadR 

LQfOaPaWyULR SRde VeU VXbcOaVVLfLcadR cRPR QeXWURftOLcR, gUaQXORPaWRVR, eRVLQRftOLcR, cpOXOaV 

gLgaQWeV, OLQfRctWLcR RX PLVWR e a dLVWULbXLomR SRde VeU cOaVVLfLcada cRPR dLfXVa, fRcaO RX 

cRQfOXeQWe. AOpP dLVVR, cRP baVe Qa bLySVLa SRde-Ve LQWeUSUeWaU a PLRcaUdLWe cRPR aWLYa, cU{QLca 

RX aXVeQWe. 

2.1.2. Fisiopatologia: 

 A fLVLRSaWRORgLa PaLV cRQKecLda p de eWLRORgLa YLUaO, Qa TXaO p cRPSRVWa SRU WUrV faVeV: A 

faVe aguda (aWp 4 dLaV) RcRUUe WR[LcLdade YLUaO dLUeWa SRU WURSLVPR dRV YtUXV aRV PLycLWRV, LQYaVmR 

ceOXOaU e UeSOLcaomR. A faVe subaguda (4�-14� dLa) LQLcLa UeaomR aXWR-LPXQe cRP PLgUaomR de 

PacUyfagRV e cpOXOaV natural killer SaUa iUea de edePa, SeUSeWXaQdR e aPSOLaQdR aV OeV}eV QaV 

cpOXOaV caUdtacaV. e WaPbpP QeVWa faVe TXe RcRUUe cOaUeaPeQWR YLUaO. A faVe crônica (aSyV 14 dLaV) 

p PaUcada SeOa deSRVLomR de cROigeQR QR LQWeUVWtcLR, eYROXLQdR cRP fLbURVe, UePRdeOaPeQWR 

caUdtacR e LQVXfLcLrQcLa caUdtaca eP aOgXQV caVRV. 
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2.1.3. Etiologia 

 A PLRcaUdLWe SRde VeU VecXQdiULa a SURceVVRV LQfeccLRVRV RX QmR LQfeccLRVRV. NRV SatVeV 

deVeQYROYLdRV, a SULQcLSaO caXVa p a LQfecomR YLUaO. NRV SatVeV eP deVeQYROYLPeQWR a caUdLWe 

UeXPiWLca, a dReQoa CKagaV e a dReQoa UeOacLRQada aR HIV VmR aV caXVaV PaLV eQcRQWUadaV. 

E[LVWeP SeOR PeQRV WUrV gUaQdeV gUXSRV eWLROygLcRV: miocardite infecciosa (e[. YtUXV, bacWpULa, 

SURWR]RiULR e eVSLURTXeWa), miocardite por intoxicações (e[. PeWaLV SeVadRV, UadLaomR) e miocardite 

imuno-mediada (e[. aOgXPaV dURgaV e dReQoaV aXWR-LPXQeV).7 DeQWUe aV caXVaV LdeQWLfLcadaV, a 

PaLRULa dRV caVRV agXdRV aSUeVeQWa eQYROYLPeQWR caUdtacR VecXQdiULR a dReQoa YLUaO VLVWrPLca. 8 A 

eWLRORgLa da PLRcaUdLWe eVWi e[SUeVVa de fRUPa cRPSOeWa QR AQe[R A deVWe WUabaOKR. 

2.1.4. Epidemiologia: 

 A PLRcaUdLWe WeP XP LPSacWR gORbaO VLgQLfLcaWLYR, cRP XPa SUeYaOrQcLa aQXaO eVWLPada eP 

22 caVRV SaUa cada 100.000 LQdLYtdXRV.9 e caXVa LPSRUWaQWe de PRUWe V~bLWa caUdtaca e 

caUdLRPLRSaWLa dLOaWada (CMD) QmR LVTXrPLca; e dadRV VXgeUeP TXe aWp 20-40% dRV caVRV de 

PRUWe V~bLWa caUdtaca eP adXOWRV MRYeQV VeMaP VecXQdiULRV a PLRcaUdLWe.1ၕၕ0,11 O cXUVR da PLRcaUdLWe 

p VXMeLWR a YaULao}eV LQdLYLdXaLV VXbVWaQcLaLV e R PaQeMR cOtQLcR SeUVLVWe XP deVafLR. A aOWa Wa[a de 

aOWeUao}eV eOeWURcaUdLRgUifLcaV e eOeYaomR de bLRPaUcadRUeV de QecURVe PLRciUdLca dXUaQWe 

eSLdePLaV de LQfOXeQ]a YLUaO, SRU e[ePSOR, SRdeP VXgeULU PLRcaUdLWe eP XPa SRUceQWageP YaULiYeO 

de SacLeQWeV LQfecWadRV. EQWUeWaQWR eVVa LQfRUPaomR QmR fRL YaOLdada SURVSecWLYaPeQWe SRU bLySVLa 

eQdRPLRciUdLca RX SRU e[aPe de LPageP caUdLRYaVcXOaU QmR LQYaVLYa.1ၕၕ2 UPa UeYLVmR VLVWePiWLca e 

PeWa-aQiOLVe SXbOLcada eP 2020 aYaOLRX 75 WUabaOKRV VRbUe a eWLRORgLa YLUaO UeOacLRQada a 

PLRcaUdLWe. EVVe WUabaOKR LdeQWLfLcRX R PaUYRYtUXV B19 (25%) e R eQWeURYtUXV QmR-SROLR (18%) cRP 

aV PaLRUeV Wa[aV de LQcLdrQcLa de PLRcaUdLWe e R IQfOXeQ]a cRP a PeQRU Wa[a (2%).1ၕၕ3 DadRV aWXaLV 

UeOacLRQadRV aR QRYR cRURQaYtUXV (SARS-CRY-2) UeYeOaP daQR PLRciUdLcR e LQVXfLcLrQcLa caUdtaca 

LVROadRV eP 7% dRV caVRV, SRdeQdR, LQcOXVLYe, KaYeU eYROXomR SaUa PLRcaUdLWe fXOPLQaQWe. EVVe 

cRPSURPeWLPeQWR eP aVVRcLaomR cRP a VtQdURPe UeVSLUaWyULa agXda SRdeULa cKegaU a 40%.1ၕၕ4 
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2.1.5. Apresentaomo Cltnica 

 OV VLQWRPaV cRPSaWtYeLV cRP PLRcaUdLWe VmR fUeTXeQWeV caXVaV de YLVLWaV PpdLcaV, 

eVSecLaOPeQWe eP MRYeQV e SacLeQWeV de PeLa Ldade. A aSUeVeQWaomR cOtQLca p YaULiYeO, SRdeQdR 

aSUeVeQWaU-Ve deVde fRUPaV ROLgR/aVVLQWRPiWLcaV aWp VLQWRPaWRORgLa cOtQLca YaULada, cRP 

deVcRQfRUWR WRUicLcR, SaOSLWao}eV, dLVSQpLa, VtQcRSe e caQVaoR. A LQeVSecLfLcLdade dR TXadUR 

cOtQLcR, WRUQa-a dLagQyVWLcR dLfeUeQcLaO cRP RXWUaV SaWRORgLaV caUdtacaV (e[. a PLRcaUdLWe fRL a 

dReQoa PaLV fUeTXeQWe eQWUe SacLeQWeV cRP VXVSeLWa de VtQdURPe cRURQaULaQa agXda TXe 

aSUeVeQWaUaP-Ve cRP aUWpULaV cRURQiULaV QRUPaLV).1ၕၕ5 Da PeVPa fRUPa, VXa eYROXomR QmR aSUeVeQWa 

XP SadUmR caUacWeUtVWLcR, PaQLfeVWaQdR-Ve deVde TXadURV bUaQdRV, cRP WRWaO UecXSeUaomR da OeVmR 

caUdtaca aWp TXadURV gUaYeV, cRP LQVXfLcLrQcLa caUdtaca SURgUeVVLYa, aUULWPLaV e PRUWe V~bLWa. 

AUULWPLa p XPa eQWLdade fUeTXeQWe Qa PLRcaUdLWe agXda e VXa RcRUUrQcLa eVWi aVVRcLada a SLRUeV 

deVfecKRV. DeQWUe aV aUULWPLaV deVcULWaV, aV PaLV cRPXQV VmR fLbULOaomR aWULaO e WaTXLcaUdLa 

YeQWULcXOaU.1ၕၕ6 

 A aSUeVeQWaomR e R SURgQyVWLcR deSeQdeP da eWLRORgLa, PecaQLVPR SaWRgrQLcR, gUaX de 

VeYeULdade (e[WeQVmR dR SURceVVR LQfOaPaWyULR) e eVWUaWpgLa WeUaSrXWLca. EVWXdRV cRP R RbMeWLYR de 

LdeQWLfLcaU cRUUeOao}eV eQWUe feQyWLSRV cOtQLcRV, caUacWeUtVWLcaV de LPageP e VXbVWUaWRV SaWROygLcRV 

RX PROecXOaUeV QmR SURdX]LUaP cRQcOXV}eV XQLfRUPeV. UP dRV PRWLYRV p R baL[R XVR da YeULfLcaomR 

KLVWROygLca SRU bLySVLa eQdRPLRciUdLca (BEM).17 

 NeVVe cRQWe[WR, fRUaP RbVeUYadRV TXaWUR SeUfLV cRPXQV de aSUeVeQWaomR cOtQLca cRQfRUPe 

dRcXPeQWR da SRcLedade EXURSpLa de CaUdLRORgLa (ESC) de 2013.1ၕၕ8 

(1) MLRcaUdLWe WLSR VtQdURPe cRURQaULaQa agXda ("LQfaUcW-OLNe P\RcaUdLWLV´);  

(2) NRYR LQtcLR RX SLRUa da LQVXfLcLrQcLa caUdtaca (IC) Qa aXVrQcLa de dReQoa aUWeULaO 

cRURQaULaQa (DAC) e caXVaV cRQKecLdaV de IC ("KeaUW faLOXUe-OLNe P\RcaUdLWLV´);  

(3) IC cU{QLca (>3 PeVeV) Qa aXVrQcLa de DAC e caXVaV cRQKecLdaV de IC;  
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(4) CRQdLomR aPeaoadRUa a YLda (cKRTXe caUdLRgrQLcR, aUULWPLa/PRUWe V~bLWa abRUWada e fXQomR 

YeQWULcXOaU  eVTXeUda VeYeUaPeQWe cRPSURPeWLda) Qa aXVrQcLa de DAC e caXVaV cRQKecLdaV 

de IC (³FXOPLQaQWe") 

2.1.6. Diagnystico  

 OV PpWRdRV dLagQyVWLcRV fUeTXeQWePeQWe XWLOL]adRV LQcOXeP EOeWURcaUdLRgUaPa/ HROWeU de 

24K, bLRPaUcadRUeV caUdtacRV e e[aPeV de LPageP caUdtaca. Os métodos eletrocardiográficos 

SRdeP dePRQVWUaU bUadL-WaTXLaUULWPLaV (cRP SRVVLbLOLdade de TXaQWLfLcaomR da caUga aUUtWPLca), 

bORTXeLRV de cRQdXomR, LQfUa RX VXSUadeVQtYeO dR VegPeQWR ST. OV biomarcadores cardíacos 

XWLOL]adRV LQcOXeP a WURSRQLQa e SeSWtdeR QaWULXUpWLcR ceUebUaO (BNP) e QmR VmR eVSectfLcRV SaUa R 

dLagQyVWLcR. EP UeOaomR aRV PpWRdRV de LPageP caUdtaca, VXa LPSRUWkQcLa UeVLde Qa SRVVLbLOLdade 

de e[cOXVmR de dLagQyVWLcRV aOWeUQaWLYRV. O ecocardiograma aSUeVeQWa YaORU VXbVWaQcLaO Qa 

SRVVLbLOLdade de deWecomR de aOWeUao}eV LVTXrPLcaV e/RX YaOYaUeV, aOpP de cRQWULbXLU QR 

PRQLWRUaPeQWR da fXQomR YeQWULcXOaU eVTXeUda. A angiotomografia de coronárias e angiografia 

coronariana VmR PpWRdRV baVWaQWe ~WeLV Qa e[cOXVmR de cRURQaULRSaWLa aVVRcLada eP SacLeQWeV 

MRYeQV, eVSecLaOPeQWe Qa aSUeVeQWaomR cOtQLca TXe PLPeWL]a LQfaUWR agXdR dR PLRciUdLR.1ၕၕ9,20 A 

angiografia SRde VeU UecRPeQdada eP SacLeQWeV TXe eYROXeP SaUa fRUPa dLOaWada de LQVXfLcLrQcLa 

caUdtaca, SaUa e[cOXVmR de dLagQyVWLcRV aOWeUQaWLYRV cRPR caXVa da dLVfXQomR PLRciUdLca. EP 

UeOaomR a Medicina Nuclear, a cLQWLORgUafLa cRP WiOLR e WecQpcLR PRVWUaUaP baL[a acXUicLa SaUa R 

dLagQyVWLcR de PLRcaUdLWe. O PET-CT cRP 18-fOXRURdeVR[LgOLcRVe (18-FDG) aSUeVeQWa PeOKRU 

VeQVLbLOLdade, VeQdR ~WLO Qa VaUcRLdRVe caUdtaca, cRP YaORU dLagQyVWLcR SULQcLSaOPeQWe Qa faVe 

agXda e Qa SRVVLbLOLdade de PRQLWRUaPeQWR de SURgUeVVmR da dReQoa.21 

 A Ressonância Magnética Cardíaca (RMC) p R PpWRdR QmR LQYaVLYR TXe PeOKRU caUacWeUL]a 

R PLRciUdLR LQfOaPadR, LdeQWLfLcaQdR edePa, QecURVe e fLbURVe. OV CULWpULRV de LaNe LRXLVe, 

aWXaOPeQWe XWLOL]adRV SaUa R dLagQyVWLcR de PLRcaUdLWe SRU RMC VmR ~WeLV e e[WeQVaPeQWe 

XWLOL]adRV, eQWUeWaQWR SaUeceP aSUeVeQWaU aOgXPaV OLPLWao}eV. DeVVa fRUPa ePeUgLUaP SeVTXLVaV 
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QRV ~OWLPRV aQRV cRP dLfeUeQWeV WpcQLcaV de LPageP, eVSecLaOPeQWe RV PaSaV de T1 e T2, RV TXaLV 

dePRQVWUaUaP PeOKRU acXUicLa dLagQyVWLca eP UeOaomR aRV CLL VeP a QeceVVLdade de XVR de 

cRQWUaVWe cRP gadROtQLR.5 EVVa WpcQLca aYaOLRX cRP PeOKRU SUecLVmR R edePa PLRciUdLcR e 

LdeQWLfLcRX, aOpP da fLbURVe fRcaO, a fLbURVe dLfXVa TXe QmR p YLVXaOL]ada SeOR UeaOce WaUdLR. AV 

eYLdrQcLaV cOtQLcaV aWXaLV WeP dePRQVWUaQdR a e[ceOeQWe caSacLdade dRV PaSaV (MaSa T1 e MaSa 

T2) eP deWecWaU PLRcaUdLWe agXda, PLRcaUdLWe cU{QLca e aWp PeVPR PLRcaUdLWe VXbcOtQLca 

aVVLQWRPiWLca cRPR SaUWe de dReQoaV VLVWrPLcaV. MXLWRV deVVeV eVWXdRV LQLcLaLV dePRQVWUaP 

VXSeULRULdade eP UeOaomR jV WpcQLcaV cRQYeQcLRQaLV de RMC (T2 SRQdeUadR, UeaOce SUecRce e UeaOce 

WaUdLR), aXPeQWaQdR a SRVVLbLOLdade de SURWRcRORV VeP XVR dR gadROtQLR QR fXWXUR. 

 EP UeOaomR a RXWURV PpWRdRV, RV Autoanticorpos séricos cardíacos (AASC) VmR eQcRQWUadRV 

QRV SacLeQWeV cRP PLRcaUdLWe e caUdLRPLRSaWLa dLOaWada. A deWecomR dRV AASC Qa aXVrQcLa dR 

geQRPa YLUaO Qa bLySVLa (BEM) VXgeUe CMD RX PLRcaUdLWe LPXQRPedLada. AOgXQV deVVeV AASC 

WeP VLdR deVcULWRV cRPR SUedLWRUeV QegaWLYRV Qa PLRcaUdLWe. NeQKXP fRL YaOLdadR cRP RV  

UeVXOWadRV RbWLdRV eP OabRUaWyULR.  EQWUeWaQWR, SaUece VeU XPa iUea TXe SRdeUi WUa]eU dadRV 

UeOeYaQWeV aR WUaWaPeQWR; 

 EP 2013, cRP R RbMeWLYR de SadURQL]aU R dLagQyVWLcR de PLRcaUdLWe cOLQLcaPeQWe VXVSeLWa e 

de PLRcaUdLWe defLQLda SRU bLySVLa (SadUmR RXUR SaUa R dLagQyVWLcR defLQLWLYR), a SRcLedade 

EXURSeLa de CaUdLRORgLa defLQLX a SUeVeQoa da dReQoa eP SacLeQWeV cRP SeOR PeQRV XP cULWpULR 

cOtQLcR e SeOR PeQRV XP cULWpULR dLagQyVWLcR (RX dRLV RX PaLV cULWpULRV dLagQyVWLcRV eP SacLeQWeV 

aVVLQWRPiWLcRV).18 O AQe[R B dePRQVWUa eVVeV cULWpULRV de fRUPa deWaOKada. 
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2.1.7. Biypsia 

 A BEM p cRQVLdeUada R SadUmR-RXUR SaUa R dLagQyVWLcR da dReQoa, aSUeVeQWaQdR LQdLcaomR 

COaVVe I (QtYeO de eYLdrQcLa B) QaV VegXLQWeV VLWXao}eV: LQVXfLcLrQcLa caUdtaca de LQtcLR UeceQWe (< 2 

VePaQaV de dXUaomR) aVVRcLada a YeQWUtcXOR eVTXeUdR QRUPaO RX dLOaWadR, e cRPSURPeWLPeQWR 

KePRdLQkPLcR; e LQVXfLcLrQcLa caUdtaca de LQtcLR UeceQWe (2 VePaQaV a 3 PeVeV de dXUaomR) 

aVVRcLada a dLOaWaomR dR YeQWUtcXOR eVTXeUdR, QRYaV aUULWPLaV YeQWULcXOaUeV, bORTXeLRV 

aWULRYeQWULcXOaUeV dR 2� e 3� gUaXV RX faOKa Qa UeVSRVWa aR WUaWaPeQWR XVXaO deQWUR de 1±2 VePaQaV. 

E aSUeVeQWa LQdLcaomR COaVVe IIa (QtYeO de eYLdrQcLa C): LQVXfLcLrQcLa caUdtaca cRP PaLV de 3 PeVeV 

de dXUaomR aVVRcLada a dLOaWaomR dR YeQWUtcXOR eVTXeUdR, QRYaV aUULWPLaV YeQWULcXOaUeV, bORTXeLRV 

aWULRYeQWULcXOaUeV dR 2� e 3� gUaXV RX faOKa Qa UeVSRVWa aR WUaWaPeQWR XVXaO deQWUR de 1±2 

VePaQaV.22 EVVeV cULWpULRV dLagQyVWLcRV VmR baVeadRV QRV cULWpULRV de DaOOaV (KLVWRSaWROygLcRV) e QmR 

LQcOXtaP cULWpULRV LPXQR-KLVWRTXtPLcRV e aQiOLVe dR geQRPa YLUaO (bLRORgLa PROecXOaU). DeVVa 

fRUPa, XPa QRYa abRUdageP cRP LQWeUQaomR KRVSLWaOaU, UeaOL]aomR de aQgLRgUafLa cRURQaULaQa e 

SRVWeULRU BEM fRL VXgeULda dLaQWe dR dLagQyVWLcR de PLRcaUdLWe cOLQLcaPeQWe VXVSeLWa. EVVa cRQdXWa 

Ve baVeLa Qa aXVrQcLa de dadRV SURVSecWLYRV TXe defLQaP R dLagQyVWLcR de PLRcaUdLWe QR cRQWe[WR 

da aSUeVeQWaomR cOtQLca TXe PLPeWL]a LQfaUWR agXdR PaV aSUeVeQWa cRURQiULaV QRUPaLV j aQgLRgUafLa. 

A BEM cRQfLUPa R dLagQyVWLcR e LdeQWLfLca a caXVa e R WLSR de LQfOaPaomR, R TXe deWeUPLQa XP 

WUaWaPeQWR e XP SURgQyVWLcR dLfeUeQWeV. A BEM p baVe SaUa WUaWaPeQWR LPXQRVVXSUeVVRU RX 

aQWLYLUaO e a Wa[a de cRPSOLcaomR eP eTXLSeV e[SeULeQWe p baL[a (0-0.8).23,24 EVSeUa-Ve TXe eVVa 

abRUdageP, PaLV LQYaVLYa, SRVVa cRQWULbXLU SaUa XP eQWeQdLPeQWR PeOKRU da dReQoa, da 

eSLdePLRORgLa, da fLVLRSaWRORgLa, da eWLRORgLa, da eVWUaWLfLcaomR de ULVcR e dR WUaWaPeQWR 

dLUecLRQadR.7 
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2.1.8. Tratamento:  

 O deVfecKR e R SURgQyVWLcR da PLRcaUdLWe deSeQdeP da eWLRORgLa, da aSUeVeQWaomR cOtQLca e 

dR eVWigLR da dReQoa.8 A baVe dR WUaWaPeQWR SaVVa SeOR cXLdadR cRP aV aUULWPLaV e cRP a 

LQVXfLcLrQcLa caUdtaca. QXaQdR aSRLadR SeOa eYLdrQcLa da BEM, a WeUaSLa eWLROygLca dLUecLRQada 

cRP WeUaSLa LPXQR-PRdXOadRUa e WeUaSLa LPXQRVVXSUeVVRUa deYeP VeU UeaOL]adaV. PacLeQWeV cRP 

LQVWabLOLdade KePRdLQkPLca deYeP VeU WUaWadRV eP XQLdade de WeUaSLa LQWeQVLYa cRQfRUPe dLUeWUL]eV 

de LQVXfLcLrQcLa caUdtaca. CaVRV TXe eYROXeP cRP IC agXda/fXOPLQaQWe VmR eOegtYeLV SaUa LPSOaQWe 

de dLVSRVLWLYRV de aVVLVWrQcLa YeQWULcXOaU RX ECMO cRPR SRQWe SaUa WUaQVSOaQWe RX UecXSeUaomR. 

PacLeQWe cRP eVWabLOLdade KePRdLQkPLca deYeP SeUPaQeceU PRQLWRUL]adRV, UecebeU IECA/BRA RX 

INRA, beWabORTXeadRU, aQWagRQLVWa da aOdRVWeURQa e dLXUpWLcR (Ve QeceVViULR). AQWL-LQfOaPaWyULR QmR 

KRUPRQaO (AINES) QmR deYeP VeU adPLQLVWUadRV QR cRQWe[WR de PLRcaUdLWe deYLdR a dadRV 

LQcRQcOXVLYRV Qa OLWeUaWXUa. AWLYLdade ftVLca deYe VeU VXVSeQVa SRU SeOR PeQRV 6 PeVeV eP aWOeWaV e 

QmR aWOeWaV aWp a cRPSOeWa UeVROXomR dR TXadUR. A PLRcaUdLWe agXda UeVROYe eP 2-4 VePaQaV, PaV 

eP WRUQR de 25% deVeQYROYeUi dLVfXQomR caUdtaca SeUVLVWeQWe e 12-25% SRdeP deWeULRUaU 

agXdaPeQWe, PRUUeU RX SURgUedLU SaUa CMD cRP QeceVVLdade de WUaQVSOaQWe caUdtacR.18 NR 

acRPSaQKaPeQWR deVVeV caVRV p UecRPeQdiYeO aYaOLaomR cOtQLca, ECG e LPageP QmR LQYaVLYa 

(ecRcaUdLRgUaPa RX RMC) eP 4 a 6 VePaQaV aSyV a faVe agXda. 

 

3. RESSONÆNCIA MAGNeTICA CARDËACA 

 A LQfOaPaomR PLRciUdLca SRde VeU caXVada SRU UeVSRVWa LPXQe a YtUXV, LQM~ULa LVTXrPLca, 

LQM~ULa SRU ageQWeV Wy[LcRV e dReQoa aXWR LPXQe, e p XPa LPSRUWaQWe caXVa de dRU WRUicLca e RXWURV 

VLQWRPaV. A LPageP caUdLRYaVcXOaU QR cRQWe[WR agXdR SRde WUa]eU LQfRUPaomR YaOLRVa deVVa 

eWLRORgLa, eVSecLaOPeQWe dLfeUeQcLaQdR caXVaV LVTXrPLcaV de QmR LVTXrPLcaV. ASeVaU da 

cRQfLUPaomR defLQLWLYa da caXVa eVSectfLca da PLRcaUdLWe UeTXeUeU XPa aYaOLaomR SRU KLVWRSaWRORgLa 

e SRU bLRORgLa PROecXOaU daV aPRVWUaV de WecLdR PLRciUdLcR, a RMC WeP SaSeO LPSRUWaQWe Qa 
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e[cOXVmR de LQfOaPaomR PLRciUdLca. ¬ YLVWa dLVVR, eVVe PpWRdR p cRQVLdeUadR COaVVe I de LQdLcaomR 

SaUa aYaOLaomR de PLRcaUdLWe e dReQoaV de deSyVLWR (dLUeWUL] da ESC de IC agXda e cU{QLca). A 

LPSRUWkQcLa da RMC WaPbpP fRL UaWLfLcada Qa eOabRUaomR dRV cULWpULRV de PLRcaUdLWe cOLQLcaPeQWe 

VXVSeLWa da ESC de 2013, QR TXaO R cULWpULR SRU RMC aSaUece eP dRLV dRV TXaWUR SRVVtYeLV cULWpULRV 

dLagQyVWLcRV.18 

 HLVWRULcaPeQWe, RV SULPeLURV cULWpULRV dLagQyVWLcRV SaUa PLRcaUdLWe SRU RMC VXUgLUaP eP 

2009 cRP RV CULWpULRV de LaNe LRXLVe (CLL). OV CLL defLQeP TXe, Qa SUeVeQoa de dRLV de WUrV 

cULWpULRV, R e[aPe de RMC WeULa aOWa SURbabLOLdade de PLRcaUdLWe aWLYa. OV cULWpULRV VmR: R T2 

ponderado (aYaOLa edePa), R realce precoce (aYaOLa aWLYLdade LQfOaPaWyULa = KLSeUePLa e 

SeUPeabLOLdade YaVcXOaU) e R realce tardio (aYaOLa QecURVe/fLbURVe). A aOWeUaomR de SeOR PeQRV dXaV 

daV WUrV WpcQLcaV deVcULWaV, UefOeWLULa XPa acXUicLa dLagQyVWLca dR PpWRdR de 78% (VeQVLbLOLdade 

67%, eVSecLfLcLdade 91%).25 

3.2.1. T2 Ponderado 

 O edePa PLRciUdLcR p deWecWadR SeOR T2 SRQdeUadR e p UeVXOWadR da LQfOaPaomR agXda TXe 

RcRUUe QaV faVeV LQLcLaLV da PLRcaUdLWe. O edePa p PaLV fUeTXeQWePeQWe YLVXaOL]adR QR VeSWR e Qa 

SaUede OaWeUaO PaV TXaOTXeU SaUede SRde VeU afeWada. O eQYROYLPeQWR SUedRPLQaQWe p VXbeSLciUdLcR 

e PeVRciUdLcR.  

 A UeOaomR da LQWeQVLdade dR VLQaO eP T2 QR P~VcXOR caUdtacR cRPSaUadR cRP R P~VcXOR 

eVTXeOpWLcR (ReOaomR T2/ME) WaPbpP deWecWa edePa TXaQdR PaLRU RX LgXaO a 2.0 (SRde YaULaU eQWUe 

1.8 - 2.2). EVVe PpWRdR p OLPLWadR TXaQdR Ki LQfOaPaomR VLVWrPLca. NeVVe caVR Ki eOeYaomR da 

LQWeQVLdade dR VLQaO WaQWR dR PLRciUdLR TXaQWR dR P~VcXOR eVTXeOpWLcR; RX TXaQdR R edePa p 

UeVWULWR a XPa SeTXeQa SRUomR dR PLRciUdLR.  EP caVRV agXdRV, a SUeVeQoa de edePa PLRciUdLcR 

(VeP UeaOce WaUdLR) WeP VLdR aVVRcLadR a PeOKRUa Qa UecXSeUaomR e QRV deVfecKRV,26 eQTXaQWR a 

SUeVeQoa de QecURVe QmR LVTXrPLca dR UeaOce WaUdLR cRP gadROtQLR p cRQVLdeUada SUedLWRU 

LQdeSeQdeQWe de PRUWaOLdade caUdtaca e de PRUWaOLdade SRU WRdaV aV caXVaV.27 
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3.2.2. Realce Precoce 

 O UeaOce SUecRce UeSUeVeQWa KLSeUePLa QR cRQWe[WR de LQfOaPaomR agXda. e deWeUPLQadR SeOa 

Ua]mR eQWUe R PLRciUdLR e R P~VcXOR eVTXeOpWLcR PaLRU RX LgXaO a 4.0, RX SeOR aXPeQWR abVROXWR QR 

UeaOce PLRciUdLcR �45%. e RbWLdR aQWeV da adPLQLVWUaomR dR cRQWUaVWe e UeSeWLdR QR PeVPR SOaQR 3 

PLQ aSyV R cRQWUaVWe SaUa Ve RbWeU eVVa Ua]mR. TeP aV PeVPaV OLPLWao}eV dR T2 SRQdeUadR eP 

UeOaomR a LQfOaPaomR VLVWrPLca. UP WUabaOKR dePRQVWURX TXe a RPLVVmR deVVe PpWRdR QRV CLL 

aSaUeQWePeQWe QmR PRdLfLcRX a acXUicLa dLagQyVWLca de PLRcaUdLWe.28  

3.2.3. Realce Tardio 

 A WpcQLca de UeaOce WaUdLR (RT) Ve baVeLa QXPa VeTXrQcLa de SXOVRV dR WLSR EcR GUadLeQWe 

(EGR) UiSLda SRQdeUada eP T1, cRP XP SUp-SXOVR de LQYeUVmR-UecXSeUaomR e XP WePSR de 

LQYeUVmR aMXVWadR SaUa aQXOaU R VLQaO dR PLRciUdLR QRUPaO, aSyV a LQfXVmR dR cRQWUaVWe cRP 

GadROtQLR. O GadROtQLR WeP dLVWULbXLomR e[WUaceOXOaU e a VXa Vatda daV iUeaV de QecURVe/fLbURVe 

RcRUUe PaLV OeQWaPeQWe (delayed washout). EVVeV faWRUeV fa]eP a cRQceQWUaomR dR cRQWUaVWe, ceUca 

de 10 a 20 PLQXWRV aSyV a LQMeomR, VeMa PXLWR PaLRU QaV UegL}eV QecUyWLcaV dR TXe QR WecLdR 

PLRciUdLcR QRUPaO (PLRciUdLR tQWegUR aSaUece eVcXUR e iUea de LQfaUWR aSaUece bUaQca).29 CRPR R 

gadROtQLR ORcaOL]a R eVSaoR e[WUaceOXOaU, R UeaOce WaUdLR cRUUeVSRQde a QecURVe Qa faVe agXda e 

fLbURVe Qa faVe cU{QLca. e PaLV cRPXPeQWe YLVXaOL]adR QRV VegPeQWRV tQfeUROaWeUaO e aQWeURVVeSWaO, 

PaV SRde eVWaU SUeVeQWe eP TXaOTXeU SaUede dR PLRciUdLR. RaUaPeQWe WeP aSUeVeQWaomR WUaQVPXUaO, 

aSaUeceQdR PaLV fUeTXeQWePeQWe QR VXbeSLciUdLR e PeVRciUdLR. EVVe PpWRdR WeP R PeOKRU YaORU 

SURgQyVWLcR deQWUe aV WpcQLcaV cLWadaV QR CLL. A VXa SUeVeQoa QR VegXLPeQWR p SUedLWRU de 

dLVfXQomR/dLOaWaomR YeQWULcXOaU e SLRU deVfecKR, LQcOXLQdR PRUWe. A ORcaOL]aomR YeQWULcXOaU dLUeLWa e 

SadUmR de dLVWULbXLomR deVLgXaO fRUaP SUedLWRUeV LQdeSeQdeQWeV de eYeQWRV adYeUVRV. AV 

ORcaOL]ao}eV PeVRciUdLca e aQWeURVVeSWaO WaPbpP Ve PRVWUaUaP SUedLWRUeV de eYeQWRV adYeUVRV 

caUdtacRV.30 ASeVaU de VeUeP PXLWR VeQVtYeLV a SeTXeQaV iUeaV de fLbURVe UegLRQaO, aV WpcQLcaV de 

RT deSeQdeP SULQcLSaOPeQWe da cRPSaUaomR cRP iUeaV de UefeUrQcLa VXSRVWaPeQWe QRUPaLV dR 
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PLRciUdLR. PRUWaQWR, QmR p caSa] de UeSUeVeQWaU dReQoaV PaLV dLfXVaV. A fLbURVe LQWeUVWLcLaO dR 

PLRciUdLR, cRP XP aXPeQWR dLfXVR dR cRQWe~dR de cROigeQR QR YROXPe PLRciUdLcR, Ve deVeQYROYe 

cRPR UeVXOWadR de PXLWRV eVWtPXORV dLfeUeQWeV, LQcOXLQdR VRbUecaUga de SUeVVmR, VRbUecaUga de 

YROXPe, eQYeOKecLPeQWR, eVWUeVVe R[LdaWLYR e aWLYaomR dR VLVWePa VLPSiWLcR, UeQLQa-aQgLRWeQVLQa-

aOdRVWeURQa.5 DLfeUe da fLbURVe de VXbVWLWXLomR, QR TXaO RV deSyVLWRV UegLRQaLV de cROigeQR aSaUeceP 

QaV iUeaV de OeVmR dR PLycLWR. O RT WeP XPa VeQVLbLOLdade OLPLWada j fLbURVe dLfXVa LQWeUVWLcLaO.6  

PaUa eVVe fLP,7,8 a caUacWeUL]aomR dR WecLdR PLRciUdLcR p defLQLWLYaPeQWe XPa iUea eP TXe a RMC 

deVePSeQKa XP gUaQde SaSeO. A VegXLU, VeUmR deVcULWRV RV deVeQYROYLPeQWRV Qa iUea dR PaSa T1, 

beP cRPR VeXV SRVVtYeLV XVRV aWXaLV e fXWXURV. 

3.2.4. Limitao}es do Realce Tardio 

 UPa PeWaQiOLVe de 2017 LQcOXLX QRYe WUabaOKRV cRP caVRV de PLRcaUdLWe agXda e cU{QLca 

cRPSURYadRV SRU bLySVLa e eQcRQWURX TXe a RMC baVeada QRV CLL RX QRV VeXV cULWpULRV 

LQdLYLdXaLV aSUeVeQWRX acXUicLa aSeQaV PRdeUada.31 A SeUfRUPaQce dRV CLL WaPbpP WeP Ve 

PRVWUadR aOWaPeQWe deSeQdeQWe da aSUeVeQWaomR cOtQLca. BRa VeQVLbLOLdade p RbWLda eP caVRV de 

PLRcaUdLWe agXda TXe Ve aSUeVeQWaP cRP dRU WRUicLca, VXSUadeVQtYeO dR VegPeQWR ST QR ECG e 

aOWeUaomR de WURSRQLQa eP RSRVLomR aV aSUeVeQWao}eV SULPaULaPeQWe caUacWeUL]adaV SRU aUULWPLa RX 

caUdLRPLRSaWLa.32 E SaUece WeU baL[a acXUicLa dLagQyVWLca SaUa deWecWaU LQfOaPaomR PLRciUdLca QRV 

VXbWLSRV de PLRcaUdLWe e QRV eVWigLRV cU{QLcRV.17 EVVe aVSecWR SRde VeU SUeMXdLcLaO, WeQdR eP YLVWa 

TXe a SeUVLVWrQcLa da LQfOaPaomR PLRciUdLca QaV faVeV cU{QLcaV p cRQVLdeUada XP faWRU cKaYe SaUa a 

SURgUeVVmR SaUa a caUdLRPLRSaWLa dLOaWada e SRdeULa VeU XP PRPeQWR de SRWeQcLaO LQWeUYeQomR. 

OXWUa OLPLWaomR p a fLbURVe dLfXVa, a TXaO SRde QmR VeU deWecWada Qa LPageP deVVe PpWRdR deYLdR j 

aXVrQcLa de XP PLRciUdLR de UefeUrQcLa QRUPaO. AOpP dLVVR, a LdeQWLfLcaomR da fLbURVe LQWeUVWLcLaO 

PLcURVcySLca p OLPLWada SeOa UeVROXomR eVSacLaO daV LPageQV dR UeaOce WaUdLR.33 EVVa OLPLWaomR 

dLPLQXL a TXaOLdade dR PpWRdR Qa deWecomR da caUga de fLbURVe eQYROYLda Qa dReQoa. ASeVaU da 

acXUicLa dLagQyVWLca VeU de 78%, R CLL WeP baL[R YaORU SUedLWLYR QegaWLYR (70%). 
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4. MAPAS PARAMeTRICOS 

 DeYLdR a eVVaV OLPLWao}eV, QRYaV WpcQLcaV de RMC ePeUgLUaP cRP e[ceOeQWe acXUicLa. EOaV 

cRPSUeeQdeP R MaSa T1, R T1-SyV cRQWUaVWe, R VROXPe E[WUaceOXOaU (VEC) e R MaSa T2. NRV 

SacLeQWeV cRP PLRcaUdLWe, eVVaV WpcQLcaV SaUeceP VRbUeSRU aV OLPLWao}eV dR CLL. O T2 QaWLYR, SRU 

e[ePSOR, Ve PRVWURX VeQVtYeO Qa aYaOLaomR da LQfOaPaomR PLRciUdLca e OeVmR UeYeUVtYeO, SeUPLWLQdR 

aYaOLaomR da LQfOaPaomR agXda/aWLYa VeP XVR dR cRQWUaVWe cRP gadROtQLR. A cRPbLQaomR dR MaSa 

T1 SUp e SyV cRQWUaVWe WaPbpP SRde VeU XVada SaUa TXaQWLfLcaU R YROXPe e[WUaceOXOaU QaV faVeV 

agXda e cU{QLca da PLRcaUdLWe.  

  PaUa WaQWR, XPa QRYa SURSRVWa de aWXaOL]aomR dRV CLL fRL SXbOLcada eP de]ePbUR de 2018.6 

EVVa aWXaOL]aomR dRV CULWpULRV de LaNe LRXLVe e[cOXLX a aSOLcaomR dR UeaOce SUecRce e deWeUPLQRX 

XPa abRUdageP "2 eP 2", cRP XP cULWpULR SRVLWLYR baVeadR eP T2 (MaSa T2 RX T2-SRQdeUadR) e 

XP cULWpULR baVeadR eP T1 (PaSa T1, VEC RX T1 SRQdeUadR UeaOce WaUdLR) SaUa aXPeQWaU a 

eVSecLfLcLdade Qa deWecomR de LQfOaPaomR agXda dR PLRciUdLR. A aWXaOL]aomR dRV CLL eVWi e[SUeVVa 

QR AQe[R C deVWe WUabaOKR. 

4.3.1. Mapa T1 

  O WePSR de UeOa[aPeQWR PagQpWLcR ORQgLWXdLQaO dR PLRcaUdLR (T1), abUeYLadR cRPR PaSa 

T1 PLRciUdLcR, Pede R WePSR de UeOa[aPeQWR ORQgLWXdLQaO RX ³VSLQ-OaWWLce´, R TXaO p deWeUPLQadR 

SeOa UaSLde] Qa TXaO RV SUyWRQV UeeTXLOLbUaP VXa RUbLWa aSyV VeUeP e[cLWadRV SeOR SXOVR de 

UadLRfUeTXrQcLa. e XP PpWRdR da RMC TXe fRUQece XP PaSa SaUaPpWULcR eP TXe R YaORU T1 p 

cRdLfLcadR eP cada SL[eO.34 MXLWaV WpcQLcaV WeP VLdR LQWURdX]LdaV SaUa a geUaomR de PaSaV T1 

caUdtacRV, cada XP SRVVXL YaQWageQV e deVYaQWageQV eVSectfLcaV cRP UeOaomR a aTXLVLomR de WePSR, 

UeVROXomR eVSacLaO, acXUicLca e SUecLVmR (eUUR aOeaWyULR de eVWLPaWLYa de T1 deYLdR aR UXtdR). AV 

LPageQV bUXWaV XVadaV QR PaSeaPeQWR T1 SUecLVaP VeU adTXLULdaV eP PRPeQWRV LdrQWLcRV QR cLcOR 

caUdtacR. DeVVa fRUPa R SULPeLUR SaVVR p a aTXLVLomR eOeWURcaUdLRgUifLca VeULada OLPLWada a LPageQV 

Qa PeVPa faVe caUdtaca, PaV cRP LQWeUYaORV de WePSR YaULiYeLV eQWUe PagQeWL]aomR ORQgLWXdLQaO, 
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SUeSaUaQdR SXOVRV e OeLWXUa de LPageQV. O PpWRdR de aYaOLaomR PaLV cRPXP p R Modified Look-

Locker Inversion recovery (MOLLI) TXe SeUPLWe a PedLda dR WePSR de T1 QXPa ~QLca aSQpLa cRP 

aYaOLaomR eP 17 baWLPeQWRV. A TXaOLdade da LPageP WeP UeOaomR dLUeWa cRP R adeTXadR WePSR de 

aSQpLa. O eVTXePa MOLLI 3 (3) 3 (3) 5 LQWURdX]LdR RULgLQaOPeQWe e[Lbe VeLV baWLPeQWRV caUdtacRV 

eQWUe SXOVRV de LQYeUVmR. CRPR eVVe SeUtRdR de UecXSeUaomR p cXUWR, eVSecLaOPeQWe SaUa aOWaV 

fUeTXrQcLaV caUdtacaV, R eVTXePa de aTXLVLomR UeYeOa XPa deSeQdrQcLa VLgQLfLcaWLYa da fUeTXrQcLa 

caUdtaca daV eVWLPaWLYaV dR MaSa T1 dR PLRciUdLR QRUPaO cRP WePSRV de LQWeUeVVe T1 Qa RUdeP de 

1000PV. NR SUeVeQWe WUabaOKR R PaSa T1 dR PLRciUdLR fRL UeaOL]adR XVaQdR a VeTXrQcLa SKRUWeQed 

MRdLfLed LRRN-LRcNeU IQYeUVLRQ UecRYeU\ (SKMOLLI) da SLePeQV aQWeV da adPLQLVWUaomR dR 

cRQWUaVWe cRP R SURWRcROR 5 (3) 3. EVVe SURWRcROR fRL XWLOL]adR SaUa gaUaQWLU XPa UecXSeUaomR PaLV 

cRPSOeWa dR SXOVR de LQYeUVmR eP fUeTXrQcLaV caUdtacaV PaLV aOWaV, adTXLULQdR XP cRQMXQWR de 

LPageQV SRU SeOR PeQRV 5 VegXQdRV aSyV R SULPeLUR SXOVR de LQYeUVmR, VegXLdR de 3 VegXQdRV de 

SaXVa e, eP VegXLda, a aTXLVLomR de XP cRQMXQWR de LPageQV aSyV R VegXQdR SXOVR de LQYeUVmR SRU 

SeOR PeQRV PaLV 3 VegXQdRV.35 OXWURV PpWRdRV de aYaOLaomR VmR R saturation recovery single-shot 

acquisition (SASHA) e R saturation pulse prepared heart rate independent inversion recovery 

(SAPPHIRE). O PaSa T1 WeP R SRWeQcLaO de deWecWaU aOWeUao}eV eVWUXWXUaLV dLfXVaV dR PLRciUdLR 

QmR aYaOLiYeLV SRU RXWURV PpWRdRV QmR LQYaVLYRV, LQcOXLQdR R UeaOce WaUdLR. OV YaORUeV abVROXWRV de 

T1 VRPeQWe SRdeP VeU cRPSaUadRV TXaQdR fRUeP RbWLdRV VRb R PeVPR eVTXePa de aTXLVLomR, QR 

PeVPR caPSR PagQpWLcR (1.5T YV 3.0T) e XVaQdR R PeVPR PpWRdR de SURceVVaPeQWR.  

  O MaSa T1 p baVeadR eP SXOVRV de LQYeUVmR da PagQeWL]aomR ORQgLWXdLQaO TXe VmR 

aSOLcadRV UeSeWLdaPeQWe aR ORQgR de dLYeUVRV baWLPeQWRV caUdtacRV QXPa VeTXrQcLa TXe SRde YaULaU 

deSeQdeQdR da WpcQLca de RbWeQomR. EVWa VeTXrQcLa SeUPLWLX SeOa SULPeLUa Ye] a RbWeQomR de XP 

MaSa T1 PLRciUdLcR cRP de]eVVeWe baWLPeQWRV (MOLLI), VeQdR a LPageP geUada Qa PeVPa faVe 

dR cLcOR caUdtacR. RefeUe-Ve j aQiOLVe dR MaSa TXaQdR QeQKXP ageQWe de cRQWUaVWe fRL 

adPLQLVWUadR. MaSa T1 p, SRU LVVR, WaPbpP cKaPadR de T1 QaWLYR. EVVa WpcQLca SeUPLWe a deWecomR 

QmR LQYaVLYa de SURceVVRV LPSRUWaQWeV: dLagQyVWLcR, aYaOLaomR da gUaYLdade e SURgQyVWLcR de 
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dReQoaV. EYLdrQcLaV VXgeUeP TXe R MaSa T1 SRdeULa UeYeOaU SaWRORgLaV aWp eQWmR QmR VXVSeLWaV 

cRPR PLRcaUdLWe (VeP UeaOce WaUdLR) RX dReQoaV eP faVe SUp-cOtQLca (e[. aPLORLdRVe, dReQoa dR 

feUUR, dReQoa de FabU\).35 O MaSa T1, PedLdR eP PLOLVegXQdRV (PV), Ve SURORQga RQde R 

cRPSaUWLPeQWR e[WUaceOXOaU eVWi aXPeQWadR. OV dRLV deWeUPLQaQWeV bLROygLcRV PaLV LPSRUWaQWeV 

SaUa a VXa eOeYaomR VmR: R edema (e[. aXPeQWR da igXa WLVVXOaU Qa LQfOaPaomR dR LQfaUWR agXdR) e R 

aumento do espaço intersticial (e[. fLbURVe cLcaWULcLaO dR LQfaUWR / caUdLRPLRSaWLa e deSyVLWR 

aPLOyLde). EQTXaQWR RV dRLV deWeUPLQaQWeV PaLV LPSRUWaQWeV SaUa a VXa TXeda VmR: a sobrecarga de 

lipídios (e[. DReQoa de AQdeUVRQ-FabU\, PeWaSOaVLa OLSRPaWRVa QR LQfaUWR cU{QLcR dR PLRciUdLR) e 

a sobrecarga de ferro.36 

  UPa PeWa-aQiOLVe cRPSaUaQdR a SUecLVmR dLagQyVWLca dRV CULWpULRV de LaNe LRXLVe cRP 

MaSa T1, MaSa T2 e VROXPe E[WUaceOXOaU eP 17 eVWXdRV dePRQVWURX deVePSeQKR dLagQyVWLcR 

cRPSaUiYeO aRV CLL. CRP R MaSa T1 dePRQVWUaQdR VeQVLbLOLdade VLgQLfLcaWLYaPeQWe PeOKRU dR 

TXe R CLL (85% YeUVXV 74%) e RfeUeceQdR eVSecLfLcLdade VePeOKaQWe (86% SaUa aPbRV).36 AV 

eYLdrQcLaV dLVSRQtYeLV VXgeUeP TXe R MaSa T1 SRVVXL a PaLRU SUecLVmR dLagQyVWLca eQWUe RV WeVWeV 

de RMC dLVSRQtYeLV cOLQLcaPeQWe. NR eQWaQWR, QmR e[LVWe cRQVeQVR VRbUe R YaORU de UefeUrQcLa LdeaO 

dR T1 SaUa R dLagQyVWLcR de PLRcaUdLWe, XPa Ye] TXe RV YaORUeV abVROXWRV de T1 deSeQdeP da 

VeTXrQcLa da RMC, dR aOgRULWPR SaUa R ciOcXOR de T1,37 dR caPSR de fRUoa XWLOL]adR (T1 QaWLYR p 

PaLV eOeYadR eP 3 TeVOa dR TXe eP 1.5 TeVOa), da faVe caUdtaca e da UegLmR PeQVXUada. DeVVa 

fRUPa, R MaSa T1 geUaOPeQWe p XVadR cRP YaORUeV de UefeUrQcLa eVSectfLcRV dR ORcaO, cRPSaUadRV 

aRV YaORUeV SXbOLcadRV Qa OLWeUaWXUa, aWp 990 PV.38 Cabe UeVVaOWaU TXe R PpWRdR deWecWa aOWeUao}eV 

aVVRcLadaV j PLRcaUdLWe agXda e cU{QLca, SRUWaQWR, QmR p eVSectfLcR SaUa PLRcaUdLWe agXda. TeP 

gUaQde YaQWageP eP UeOaomR a RXWURV PpWRdRV SeOR faWR de QmR XWLOL]aU cRQWUaVWe de GadROtQLR, 

SRdeQdR VeU XWLOL]adR eP SacLeQWeV cRP LQVXfLcLrQcLa UeQaO RX KLVWyULcR de aOeUgLaV. 
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4.3.2 T1 Pys Contraste 

  O T1 SyV cRQWUaVWe p XVadR SULQcLSaOPeQWe SaUa caOcXOaU R VROXPe E[WUaceOXOaU eP 

cRPbLQaomR cRP R MaSa T1. O WePSR T1 VeP cRQWUaVWe QR PLRciUdLR QRUPaO p PaLRU eP 

cRPSaUaomR cRP R WePSR T1 SyV cRQWUaVWe. IVVR RcRUUe deYLdR j SeTXeQa TXaQWLdade de gadROtQLR 

UeVLdXaO QR LQWeUVWtcLR, TXe WeP XP efeLWR UeOa[aQWe e p aPSOLfLcadR SeOR aXPeQWR dR YROXPe de 

gadROtQLR UeWLdR eP SacLeQWeV cRP fLbURVe dLfXVa e aLQda PaLV eP SacLeQWeV cRP cLcaWUL]eV 

UegLRQaLV. EP cRQWUROeV, RV WePSRV T1 QRUPaO dR PLRciUdLR SyV-cRQWUaVWe WeP VLdR deVcULWR eQWUe 

340 - 579 PV. FRL UeSRUWadR TXe R MaSa T1 SyV-cRQWUaVWe, cRP YaORU de UefeUrQcLa de 392 PV RX 

PeQRV, aSUeVeQWa VeQVLbLOLdade e eVSecLfLcLdade de 100 e 95%, UeVSecWLYaPeQWe, eP SacLeQWeV cRP 

LQfaUWR dR PLRciUdLR cU{QLcR.39 

4.3.3 Volume E[tracelular 

  A PedLomR dR YROXPe e[WUaceOXOaU p XPa WpcQLca deULYada de XPa cRPbLQaomR de PaSa T1 

e adPLQLVWUaomR de cRQWUaVWe j baVe de gadROtQLR. O YaORU T1 p caOcXOadR aQWeV e aSyV a 

adPLQLVWUaomR dR cRQWUaVWe. O KePaWycULWR dR SacLeQWe p XWLOL]adR cRPR SadUmR de UefeUrQcLa. 

EVWLPaWLYa dR VEC (PaWUL[ LQWeUVWLcLaO e e[WUaceOXOaU) UeTXeU PedLda dR T1 dR PLRciUdLcR e dR 

VaQgXe, aQWeV e aSyV a adPLQLVWUaomR dRV ageQWeV de cRQWUaVWe. OV YaORUeV QRUPaLV de VEC VmR 25.3 

� 3.5% [1.5 T]. EVWi aXPeQWadR QR e[ceVVR de deSyVLWR de cROigeQR e baL[R Qa PeWaSOaVLa 

OLSRPaWRVa. PRde VeU caOcXOadR eP UegL}eV PLRciUdLcaV de LQWeUeVVe RX YLVXaOL]ada eP MaSaV VEC. 

OV YaORUeV dR T1 SyV cRQWUaVWe YaULaP e deSeQdeP da dRVe dR ageQWe, dR WePSR eQWUe 

adPLQLVWUaomR e a PedLda dR T1 e dR clearance UeQaO.40 

  EVWaV QRYaV WpcQLcaV, MaSa T1 e VEC, dePRQVWUaUaP PeOKRU acXUicLa dLagQyVWLca, 

SeUPLWLQdR PaLRU VeQVLbLOLdade Qa LdeQWLfLcaomR e TXaQWLfLcaomR da fLbURVe PLRciUdLca dLfXVa e dR 

edePa eP UeOaomR aR XVR dR UeaOce WaUdLR LVROadR. AOWR deVePSeQKR dLagQyVWLcR (aSUR[LPadaPeQWe 

90% de VeQVLbLOLdade, eVSecLfLcLdade e acXUicLa dLagQyVWLca) fRL UeSRUWadR Qa deWecomR de 

PLRcaUdLWe XVaQdR XP YaORU de UefeUrQcLa abVROXWR de 990PV.41 
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4.3.4 Mapa T2 

  EVVe PpWRdR p ~WLO SaUa deWecWaU edePa dR PLRciUdLR deYLdR a LQfaUWR agXdR dR PLRciUdLR, 

PLRcaUdLWe, caUdLRPLRSaWLa SRU eVWUeVVe, VaUcRLdRVe e UeMeLomR de aOReQ[eUWRV caUdtacRV. OV YaORUeV 

QRUPaLV de T2 QR PLRciUdLR fRUaP UeOaWadRV cRPR 52,18 � 3,4 PV eP 1,5 TeVOa e 45,1 PV eP 3 

TeVOa. O MaSa T2 cRQVegXe ORcaOL]aU aV iUeaV eQYROYLdaV Qa PLRcaUdLWe cRP PeOKRU VeQVLbLOLdade 

dR TXe LPageQV SRQdeUadaV eP T2 aSeQaV, VeQdR R XVR de YaORUeV > 59 PV eP 1.5T WeQdR 

VeQVLbLOLdade e eVSecLfLcLdade de 94% e 97%, UeVSecWLYaPeQWe, SaUa LdeQWLfLcaomR deVVaV iUeaV.42 A 

WpcQLca de PaSa T2 SRde deWecWaU cRP SUecLVmR e cRQfLabLOLdade iUeaV de edePa dR PLRciUdLR VeP 

aV OLPLWao}eV da TXaOLdade de LPageP de TXUbR SSLQ EcKR (TSE) SRQdeUadR eP T2, a TXaO p a 

WpcQLca de aYaOLaomR aWXaO. O MaSa T2 p cRQVLdeUadR VXSeULRU eP cRPSaUaomR cRP RV SaUkPeWURV 

SadUmR da RMC cRPR R MaSa T1 e R VEC SaUa aYaOLaomR da aWLYLdade da PLRcaUdLWe eP SacLeQWeV 

cRP LQVXfLcLrQcLa caUdtaca de LQtcLR UeceQWe e fXQomR YeQWULcXOaU eVTXeUda UedX]Lda.5 O PaSa T2 fRL 

R ~QLca WpcQLca cRP deVePSeQKR dLagQyVWLcR aceLWiYeO eP SacLeQWeV cRP VLQWRPaV cU{QLcRV de 

PLRcaUdLWe cRQfRUPe SXbOLcadR QR eVWXdR M\RRaceU.43 TaPbpP SRde, eYeQWXaOPeQWe, VeU ~WLO SaUa 

PRQLWRUaU a UeVSRVWa aR WUaWaPeQWR.44 QXaQdR cRPSaUadR cRP R T2 SRQdeUadR, WeP aOgXPaV 

YaQWageQV cRPR PaLRU UeOaomR VLQaO-UXtdR, PeQRU WePSR QeceVViULR de aSQpLa (R TXe dLPLQXL 

aUWefaWRV de PRYLPeQWR UeVSLUaWyULR) e TXaQWLfLcaomR dLUeWa, R TXe PeOKRUa a YaULabLOLdade LQWUa e 

LQWeURbVeUYadRU.  CRP YaORUeV acLPa de 52.3 PV WeP acXUicLa dLagQyVWLca de 86% SaUa deVcaUWaU 

LQfOaPaomR agXda.45 O aQe[R D deVWe PaWeULaO e[SUeVVa, eP fRUPa de WabeOa, R cRPSRUWaPeQWR dRV 

PpWRdRV dLagQyVWLcRV SRU RMC fUeQWe aV aOWeUao}eV KLVWROygLcaV eVSectfLcaV. 

 UP dRV SULQcLSaLV RbVWicXORV SaUa R XVR cOtQLcR deVVeV QRYRV PpWRdRV de LPageP SRU RMC 

p a YaULaomR QRV YaORUeV QaWLYRV de T1 e T2 UeOacLRQadRV aR eTXLSaPeQWR de LPageP e j VeTXrQcLa 

XWLOL]ada. e QeceVViULa XPa LQYeVWLgaomR PaLV aSURfXQdada SaUa eVWabeOeceU YaORUeV de UefeUrQcLa  

QRUPaLV SaUa RV YaORUeV de UeOa[aPeQWR T1 e T2 QaWLYRV. TaPbpP e[LVWe YaULaomR eQWUe fabULcaQWeV, 

fRUoaV dR caPSR PagQpWLcR e SaUkPeWURV cOtQLcRV. 
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 EP VXPa, R MaSa T1, R T1 SyV cRQWUaVWe, R MaSa T2 e R VEC fRUQeceP LQfRUPao}eV 

LPSRUWaQWeV VRbUe R daQR PLRciUdLcR eP dLYeUVaV SaWRORgLaV, LQcOXVLYe a PLRcaUdLWe. EQWUeWaQWR, 

SaUa a WRPada de decLVmR cOtQLca, aLQda faOWaP eVWXdRV PXOWLcrQWULcRV e XPa SadURQL]aomR QRV 

PpWRdRV de LPSOePeQWaomR, YaORUeV de UefeUrQcLa eQWUe aSaUeOKRV de UeVVRQkQcLa PagQpWLca, 

VRfWZaUeV, fabULcaQWeV de ageQWeV de cRQWUaVWe, eQWUe RXWUaV YaULiYeLV.  

 DLaQWe daV OLPLWao}eV dRV cULWpULRV XVadRV aWXaOPeQWe SaUa dLagQRVWLcaU PLRcaUdLWe SRU 

RMC, aV ePeUgeQWeV SXbOLcao}eV VRbUe a PeOKRU acXUicLa dRV MaSaV T1 e T2, a YaQWageP deVVa 

QRYa WpcQLca eP QmR XVaU cRQWUaVWe cRP gadROtQLR, RV SRXcRV WUabaOKRV cRP YaORUeV de UefeUrQcLa  

beP defLQLdRV e a eVcaVVe] de SXbOLcao}eV, SaUWLcXOaUPeQWe QacLRQaLV, VRbUe R aVVXQWR UeOacLRQadR a 

PLRcaUdLWe, fa]-Ve QeceVViULR QRYRV WUabaOKRV e[SORUaQdR eVWa OacXQa dR cRQKecLPeQWR. 

 O SUeVeQWe eVWXdR WeP cRPR RbMeWLYR aYaOLaU Ve R MaSa T1 e R MaSa T2 deWecWaP iUeaV 

adLcLRQaLV de fLbURVe e edePa PLRciUdLcR aOpP dR LdeQWLfLcadR SeOR UeaOce WaUdLR. EVSeUa-Ve 

YLVXaOL]aU PaLRU TXaQWLdade de fLbURVe LQWeUVWLcLaO QR PLRciUdLR QRV caVRV de PLRcaUdLWe agXda 

deYLdR aR cRPSURPeWLPeQWR dLfXVR QmR VeU dLagQRVWLcadR SeOR PpWRdR aWXaO. 
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LEGENDA DOS ANEXOS  
 
 

ANEXO A: EWLRORgLa da PLRcaUdLWe. 

 

ANEXO B: CULWpULRV dLagQyVWLcRV SaUa PLRcaUdLWe cOLQLcaPeQWe VXVSeLWa. MLRcaUdLWe cOLQLcaPeQWe 

VXVSeLWa Ve �1 cULWpULR de aSUeVeQWaomR cOtQLca e �1 cULWpULR dLagQyVWLcR de dLfeUeQWeV caWegRULaV, Qa 

aXVrQcLa de: (1) dReQoa aUWeULaO cRURQaULaQa aQgLRgUafLcaPeQWe deWecWiYeO (eVWeQRVe cRURQiULa � 

50%); (2) dReQoa caUdLRYaVcXOaU SUee[LVWeQWe cRQKecLda RX caXVaV e[WUa-caUdtacaV TXe SRdeP 

e[SOLcaU a VtQdURPe (SRU e[ePSOR, dReQoa YaOYaU, dReQoa caUdtaca cRQgrQLWa, KLSeUWLUeRLdLVPR eWc.). 

Se R SacLeQWe fRU aVVLQWRPiWLcR, VmR QeceVViULRV �2 cULWpULRV dLagQyVWLcRV. 

 

ANEXO C: CULWpULRV de LaNe LRXLVe II aWXaOL]adRV. EVVa aWXaOL]aomR UeSUeVeQWa XPa abRUdageP "2 

eP 2", cRP XP cULWpULR SRVLWLYR baVeadR eP T2 e XP cULWpULR SRVLWLYR baVeadR eP T1 SaUa aXPeQWaU 

a eVSecLfLcLdade Qa deWecomR da LQfOaPaomR agXda dR PLRciUdLR. 

 

ANEXO D: CRPSRUWaPeQWR dRV PpWRdRV dLagQyVWLcRV SRU RMC fUeQWe aV aOWeUao}eV KLVWROygLcaV 

eVSectfLcaV. AdaSWadR de VaOeQWLQa O. PXQWPaQQ, AQdUeaV M. ZeLKeU & ELNe NageO (2018): T1 aQd 

T2 PaSSLQg LQ P\RcaUdLWLV: VeeLQg be\RQd WKe KRUL]RQ Rf LaNe LRXLVe CULWeULa aQd KLVWRSaWKRORg\, 

E[SeUW ReYLeZ Rf CaUdLRYaVcXOaU TKeUaS\.  
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ABSTRACT 

Objectives: TR aVceUWaLQ Lf dLffeUeQceV LQ T1 aQd T2 PaSSLQg e[LVW beWZeeQ YeQWULcXOaU ZaOO 

VegPeQWV ZLWK aQd ZLWKRXW OaWe gadROLQLXP eQKaQcePeQW (LGE) LQ SaWLeQWV ZLWK P\RcaUdLWLV, aQd WR 

cRPSaUe WKeVe fLQdLQgV WR WKRVe Rf cRQWURO VXbMecWV. 

Background: LGE RQ caUdLac PagQeWLc UeVRQaQce (CMR) KaV becRPe WKe PRVW cRPPRQ PeWKRd 

fRU dLagQRVLV Rf P\RcaUdLWLV. HRZeYeU, WKLV PeWKRd RQO\ dePRQVWUaWeV UegLRQaO abQRUPaOLWLeV aQd 

dReV QRW adeTXaWeO\ aVVeVV dLffXVe P\RcaUdLaO LQYROYePeQW.  

Methods: IQ a caVe-cRQWURO deVLgQ, 22 SaWLeQWV ZLWK CMR eYLdeQce Rf P\RcaUdLWLV aQd 18 cRQWUROV 

ZLWK QRUPaO CMR ZeUe aVVeVVed. AOO caVeV SUeVeQWed ZLWK cKeVW SaLQ aQd/RU d\VSQea, eOeYaWed 

WURSRQLQ, aQd PeVRcaUdLaO/VXbeSLcaUdLaO LGE RQ CMR. CRQWUROV SUeVeQWed ZLWK cKeVW SaLQ, bXW 

QRUPaO WURSRQLQ aQd QR LGE RQ CMR. TKe ZRUNXS LQcOXded: (1) T1 PaSSLQg (SKMOLLI); (2) 

LGE; (3) T2 PaSSLQg (SSFP); aQd (4) WKe T2 VLgQaO LQWeQVLW\ Rf WKe P\RcaUdLXP dLYLded b\ WKaW Rf 

VNeOeWaO PXVcOe (T2 UaWLR). T1 aQd T2 PaSSLQg Rf affecWed (LGE+) aQd XQaffecWed (LGE-) 

YeQWULcXOaU VegPeQWV Rf caVeV ZeUe cRPSaUed, aV ZeUe WKRVe Rf cRQWUROV YeUVXV caVeV. 

Results: OQ ZLWKLQ-gURXS cRPSaULVRQ, YeQWULcXOaU VegPeQWV ZLWK eYLdeQce Rf OaWe eQKaQcePeQW 

(LGE+) LQ caVeV VKRZed a PeaQ T1 YaOXe VLgQLfLcaQWO\ dLffeUeQW fURP WKaW Rf XQaffecWed (LGE-) 

YeQWULcXOaU ZaOOV (1057�30 YV. 1028�48; S=0.0001). OQ beWZeeQ-gURXS cRPSaULVRQ, WKe PeaQ T1 

YaOXe Rf LGE- VegPeQWV LQ caVeV ZaV VLgQLfLcaQWO\ dLffeUeQW fURP WKe PeaQ Rf WKe cRUUeVSRQdLQg 

ZaOOV LQ cRQWUROV (1028�48 YV. 996�10; S<0.0001). TKe PeaQ T2 PaSV Rf LGE- ZaOOV LQ caVeV ZeUe 

QRW VWaWLVWLcaOO\ dLffeUeQW fURP WKRVe Rf cRQWUROV (49�4 YV. 49�1; S=0.9229). 

Conclusions: TKLV caVe-cRQWURO VWXd\ VXggeVWV WKaW T1 PaSSLQg dePRQVWUaWeV VLgQLfLcaQW aOWeUaWLRQV 

LQ WKe P\RcaUdLXP Rf SaWLeQWV ZLWK P\RcaUdLWLV eYeQ LQ WKe abVeQce Rf OaWe gadROLQLXP 

eQKaQcePeQW. SSecLfLcaOO\, T1 PaSSLQg UeYeaOed dLffXVe P\RcaUdLaO LQYROYePeQW QRW eYLdeQced b\ 

LGE LPagLQg. T2 PaSSLQg ZaV QRQcRQWULbXWRU\. 

Ke\Zords: T1 PaSSLQg; T2 PaSSLQg; LaWe gadROLQLXP eQKaQcePeQW; SKMOLLI; M\RcaUdLWLV; 

CaUdLac PagQeWLc UeVRQaQce. 
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CONDENSED ABSTRACT 

AcXWe P\RcaUdLWLV LV a cRPPRQ dLVeaVe aQd a cKaOOeQgLQg dLagQRVLV. LaWe gadROLQLXP eQKaQcePeQW 

(LGE) RQ caUdLac PagQeWLc UeVRQaQce (CMR) LV WKe PRVW ZLdeO\ XVed PeWKRd fRU dLagQRVLV, bXW KaV 

OLPLWaWLRQV VXcK aV deSeQdeQce RQ cRQWUaVW PedLXP aQd LQadeTXaWe aVVeVVPeQW Rf dLffXVe 

P\RcaUdLaO LQYROYePeQW. APRQg aOWeUQaWLYe WecKQLTXeV, T1 PaSSLQg VWaQdV RXW fRU WKe QRQcRQWUaVW 

eYaOXaWLRQ Rf dLffXVe LQYROYePeQW LQ P\RcaUdLWLV. TKe SUeVeQW VWXd\ eYaOXaWed caVeV ZLWK 

P\RcaUdLWLV aQd cRQWUROV, aQd fRXQd WKaW PXcK VXSSRVedO\ QRUPaO P\RcaUdLXP aV aVVeVVed b\ LGE 

LV abQRUPaO ZKeQ aVVeVVed b\ T1 PaSSLQg. TKLV PeWKRd cRXOd be XVed WR LPSURYe CMR accXUac\ 

fRU WKe dLagQRVLV Rf P\RcaUdLWLV. 

 

ABBREVIATIONS 

CMR, caUdLac PagQeWLc UeVRQaQce 

ECV, e[WUaceOOXOaU YROXPe 

EGE, eaUO\ gadROLQLXP eQKaQcePeQW 

ESC, EXURSeaQ SRcLeW\ Rf CaUdLRORg\ 

LGE, OaWe gadROLQLXP eQKaQcePeQW 

LLC, LaNe LRXLVe CULWeULa 

LVEF, ORZeU OefW YeQWULcXOaU eMecWLRQ fUacWLRQ 

PSIR, SKaVe-VeQVLWLYe LQYeUVLRQ UecRYeU\ 

SKMOLLI, VKRUWeQed PRdLfLed LRRN-LRcNeU IQYeUVLRQ UecRYeU\ 

SI, VLgQaO LQWeQVLW\ 

STIR, VKRUW WaX LQYeUVLRQ UecRYeU\ 

TSE, WXUbR VSLQ-ecKR 
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INTRODUCTION 

TKe cXUUeQW LQcLdeQce Rf P\RcaUdLWLV LV XQNQRZQ. (1) TKe eSLdePLRORg\ Rf WKLV 

cRQdLWLRQ LV SRRUO\ dRcXPeQWed, dXe WR WKe KeWeURgeQeLW\ Rf cOLQLcaO SUeVeQWaWLRQ aQd 

cKaOOeQgLQg dLagQRVLV. AccRUdLQg WR WKe DaOOaV cULWeULa, P\RcaUdLWLV LV defLQed 

KLVWRORgLcaOO\ b\ WKe SUeVeQce Rf aQ LQfOaPPaWRU\ LQfLOWUaWe LQ WKe P\RcaUdLXP, 

aORQgVLde degeQeUaWLYe aQd/RU QecURWLc cKaQgeV LQ adMaceQW caUdLRP\Rc\WeV, ZKLcK 

dLffeU fURP WKe LVcKePLc daPage aVVRcLaWed ZLWK P\RcaUdLaO LQfaUcWLRQ. (2) 

EWLRORgLcaOO\, LW Pa\ be VecRQdaU\ WR LQfecWLRXV RU QRQLQfecWLRXV SURceVVeV. IQ 

deYeORSed QaWLRQV, WKe OeadLQg caXVe Rf P\RcaUdLWLV LV YLUaO LQfecWLRQ, ZKLOe LQ 

deYeORSLQg cRXQWULeV WKe PaLQ caXVeV aUe UKeXPaWLc caUdLWLV, CKagaV dLVeaVe, aQd HIV-

UeOaWed. (3) APRQg VeYeUaO PeWKRdV aYaLOabOe fRU dLagQRVWLc, caUdLac PagQeWLc 

UeVRQaQce (CMR) LV WKe QRQLQYaVLYe PRdaOLW\ beVW abOe WR cKaUacWeUL]e WKe LQfOaPed 

P\RcaUdLXP, dePRQVWUaWLQg edePa, QecURVLV, aQd fLbURVLV. TKe LaNe LRXLVe CULWeULa 

(LLC) fRU dLagQRVLV Rf P\RcaUdLWLV RQ CMR aUe baVed RQ WecKQLTXeV VXcK aV T2-

ZeLgKWed LPagLQg, eaUO\ gadROLQLXP eQKaQcePeQW (EGE), aQd OaWe gadROLQLXP 

eQKaQcePeQW (LGE). HRZeYeU, WKeVe CMR VeTXeQceV KaYe VRPe OLPLWaWLRQV, VXcK aV aQ 

LQabLOLW\ WR LdeQWLf\ dLffXVe fLbURVLV aQd WKe Qeed fRU SaUaPagQeWLc cRQWUaVW. AQRWKeU 

CMR PeWKRd, WKe T2 UaWLR, defLQed aV WKe T2 VLgQaO LQWeQVLW\ Rf WKe P\RcaUdLXP 

dLYLded b\ WKaW Rf VNeOeWaO PXVcOe, KaV aOVR beeQ ORVLQg gURXQd WR QeZeU, PRUe RbMecWLYe 

LPagLQg WecKQLTXeV. TKeVe LQcOXde T1 PaSSLQg, cRQWUaVW-eQKaQced T1-ZeLgKWed 

LPagLQg, cKaUacWeUL]aWLRQ Rf WKe e[WUaceOOXOaU YROXPe (ECV) fUacWLRQ, aQd T2 PaSSLQg, 

aOO Rf ZKLcK KaYe dePRQVWUaWed VXSeULRU dLagQRVWLc accXUac\ cRPSaUed WR WKe LLC. 

FXUWKeUPRUe, T1 aQd T2 PaSSLQg dR QRW UeTXLUe gadROLQLXP cRQWUaVW (4), ZKLOe cRQWUaVW-

eQKaQced T1-ZeLgKWed LPagLQg aQd ECV PaSSLQg dR. TKe OaWWeU WZR WecKQLTXeV aUe 

QRZ OaUgeO\ XVed LQ WKe dLagQRVLV Rf caUdLac aP\ORLdRVLV, aQd ZLOO QRW be addUeVVed LQ 

WKe SUeVeQW VWXd\. CRQVLdeULQg adYaQceV LQ LPagLQg PRdaOLWLeV aQd WR cRQfLUP WKe Qeed 
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fRU cKaQge LQ dLagQRVWLc cULWeULa, a SURSRVed XSdaWe WR WKe LLC ZaV SXbOLVKed LQ 

DecePbeU 2018. (5) IQ YLeZ Rf WKe OLPLWaWLRQV Rf WKe cXUUeQW cULWeULa fRU CMR dLagQRVLV 

Rf P\RcaUdLWLV, aQd gLYeQ Rf XQceUWaLQWLeV VXUURXQdLQg WKe SXWaWLYe dLagQRVWLc 

VXSeULRULW\ Rf T1 aQd T2 PaSSLQg, aV ZeOO aV WKe adYaQWage Rf QRW UeTXLULQg gadROLQLXP 

cRQWUaVW, Ze deVLgQed WKLV VWXd\ WR WeVW WKe K\SRWKeVLV WKaW T1 aQd T2 PaS YaOXeV ZRXOd 

be aOWeUed bRWK ZLWKLQ WKe P\RcaUdLaO ZaOO VegPeQWV affecWed b\ OaWe gadROLQLXP 

eQKaQcePeQW (LGE+) aQd LQ VeePLQgO\ XQaffecWed UegLRQV (LGE-). WLWKLQ WKLV cRQWe[W, 

WKe RbMecWLYe Rf WKe SUeVeQW caVe-cRQWURO VWXd\ LV WR cRPSaUe T1 PaSSLQg, T2 PaSSLQg, 

aQd T2 UaWLR beWZeeQ LGE+ aQd LGE- ZaOO VegPeQWV LQ SaWLeQWV ZLWK P\RcaUdLWLV aQd 

cRQWUROV ZLWKRXW P\RcaUdLWLV.  

 

METHODS 

 

Stud\ population profile 

TKLV UeWURVSecWLYe cKaUW-UeYLeZ VWXd\ LQcOXded 22 caVeV ZLWK acXWe P\RcaUdLWLV 

(age 34�16 \eaUV; 13% fePaOe) aQd 18 cRQWUROV (age 42�12 \eaUV; 16% fePaOe). SWXd\ 

SaUWLcLSaQWV XQdeUZeQW CMR aW HRVSLWaO MRLQKRV de VeQWR, BUa]LO, beWZeeQ JaQXaU\ 

2017 aQd JXQe 2019. AQaO\VLV Rf CMR UeSRUWV ZaV SeUfRUPed cRQVecXWLYeO\, baVed RQ 

WKe daWe Rf WKe VcaQV. TKe cULWeULa fRU LQcOXVLRQ Rf caVeV ZeUe SUeVeQce Rf PeVRcaUdLaO 

aQd/RU VXbeSLcaUdLaO LGE SOXV EXURSeaQ SRcLeW\ Rf CaUdLRORg\ (ESC) cULWeULa fRU 

cOLQLcaOO\ VXVSecWed P\RcaUdLWLV. (6) AOO caVeV Kad (a) cKeVW RU abdRPLQaO SaLQ, d\VSQea, 

RU SaOSLWaWLRQV; (b) eOeYaWLRQ Rf caUdLac WURSRQLQ I RU T OeYeOV > 0.16 ȝg/L (PeaQ 6 ȝg/L, 

SD 16 ȝg/L); aQd (c) SUeVeQce Rf LGE LQ WKe e[SecWed aQaWRPLcaO UegLRQ RQ CMR. AOO 

cRQWUROV SUeVeQWed ZLWK (a) cKeVW SaLQ, d\VSQea, RU SaOSLWaWLRQV; (b) QRUPaO/QRW aYaLOabOe 

WURSRQLQ I RU WURSRQLQ T YaOXeV; aQd (c) QR eYLdeQce Rf edePa, QecURVLV, fLbURVLV, RU 

LVcKePLa RQ CMR. CaVeV aQd cRQWUROV ZeUe PaWcKed b\ age aQd Ve[. TKe e[cOXVLRQ 
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cULWeULa ZeUe: CMR dePRQVWUaWLQg LGE LQ aQ aQaWRPLc UegLRQ VXggeVWLYe Rf RWKeU 

cRQdLWLRQV, VXcK aV LVcKePLc caUdLRP\RSaWK\, K\SeUWURSKLc caUdLRP\RSaWK\, LdLRSaWKLc 

dLOaWed caUdLRP\RSaWK\, aP\ORLdRVLV, VaUcRLdRVLV, aRUWLc VWeQRVLV, RU SXOPRQaU\ 

K\SeUWeQVLRQ; aQd cRQWUaLQdLcaWLRQV WR CMR. 

IQ aOO SaWLeQWV, WKe ZRUNXS LQcOXded LGE (132 caVe ZaOO VegPeQWV aQd 108 

cRQWURO ZaOO VegPeQWV), T1 PaSSLQg (132 caVe ZaOO VegPeQWV aQd 108 cRQWURO ZaOO 

VegPeQWV), T2 PaSSLQg (130 caVe ZaOO VegPeQWV aQd 108 cRQWURO ZaOO VegPeQWV), aQd 

T2 UaWLR ≥ 2:1 (20 affecWed caVe ZaOO VegPeQWV aQd 21 XQaffecWed caVe ZaOO VegPeQWV). 

OWKeU YaULabOeV Rf LQWeUeVW ZeUe: UeaVRQ fRU CMR; OefW YeQWULcXOaU eMecWLRQ 

fUacWLRQ; OefW YeQWULcXOaU dLPeQVLRQV (aWULaO, dLaVWROLc, aQd V\VWROLc) aQd YROXPeV (eQd-

dLaVWROLc YROXPe, eQd-V\VWROLc YROXPe, aQd VWURNe YROXPe); aQd aQaWRPLc UegLRQ Rf 

fLbURVLV (VXbeSLcaUdLaO RU PeVRcaUdLaO; ZaOOV: aQWeULRU, LQfeULRU, SRVWeULRU, OaWeUaO, RU 

VeSWaO; aQd VegPeQWV: baVaO, PedLaO, aQd aSLcaO); cRPRUbLdLWLeV (LVcKePLc KeaUW dLVeaVe, 

VWURNe, dLabeWeV PeOOLWXV, K\SeUWeQVLRQ, YeQWULcXOaU/VXSUaYeQWULcXOaU aUUK\WKPLa, 

VPRNLQg, UeQaO faLOXUe, KeaUW faLOXUe, QeRSOaVLa), SUeVeQce Rf V\PSWRPV (d\VSQea, cKeVW 

SaLQ/dLVcRPfRUW, SaOSLWaWLRQV, abdRPLQaO SaLQ), WURSRQLQ OeYeOV, aQd WKe eQdRP\RcaUdLaO 

bLRSV\ UeSRUW. 

VeQWULcXOaU ZaOOV ZeUe aQaO\]ed accRUdLQg WR WKe SUeVeQce RU abVeQce Rf LGE. 

TKe T1 aQd T2 PaSV Rf WKe affecWed (LGE+) ZaOOV Rf caVeV ZeUe cRPSaUed ZLWK WKe T1 

aQd T2 PaSV Rf WKe cRQWUaOaWeUaO XQaffecWed (LGE-) ZaOOV Rf WKe VaPe SaWLeQWV. IQ 

addLWLRQ, WKe T1 aQd T2 PaSV Rf WKe LGE- ZaOOV Rf caVeV ZeUe cRPSaUed ZLWK WKe T1 

aQd T2 PaSV Rf WKe VaPe ZaOOV LQ QRQ-P\RcaUdLWLV cRQWUROV. TKe PeaQ T1 aQd T2 YaOXeV 

Rf WKe LGE+ ZaOOV, WKe PeaQ T1 aQd T2 YaOXeV Rf WKe LGE- ZaOOV, aQd WKe PeaQ T1 aQd 

T2 YaOXeV Rf cRQWUROV ZeUe cRPSaUed. FLgXUe 1 VKRZV LPage aQaO\VLV aPRQg P\RcaUdLaO 

ZaOOV. 
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FRU aQaO\VLV Rf T1 aQd T2 PaSV, WKe aYeUage YaOXeV RbWaLQed LQ cRQWUROV ZeUe 

cRQVLdeUed WKe UefeUeQce UaQge fRU QRUPaOLW\. 

EWKLcaO aSSURYaO ZaV gUaQWed fRU aOO VWXd\ SURcedXUeV. AV WKe VWXd\ ZaV SXUeO\ 

RbVeUYaWLRQaO, WKeUe ZeUe QR SK\VLcaO RU bLRORgLcaO ULVNV. TKeUe ZaV aOVR QR SeUVRQaO 

cRQWacW ZLWK WKe SaUWLcLSaQWV, QRU YLa WeOeSKRQe RU VRcLaO PedLa. DaWa aQaO\VLV ZaV 

cRQfLdeQWLaO, aQd WKe SaUWLcLSaQWV¶ QaPeV, addUeVVeV, aQd RWKeU cRQWacW LQfRUPaWLRQ ZeUe 

QRW dLVcORVed. IQ YLeZ Rf WKe fRUegRLQg aQd Rf WKe LPSRVVLbLOLW\ Rf acceVVLQg WKe 

SaUWLcLSaQWV¶ cRQWacW LQfRUPaWLRQ LQ PedLcaO UecRUdV, SXUVXaQW WR NaWLRQaO HeaOWK 

CRXQcLO ReVROXWLRQ 466/12, WKe LQVWLWXWLRQaO ReVeaUcK EWKLcV CRPPLWWee ZaLYed WKe 

XVXaO LQfRUPed cRQVeQW UeTXLUePeQW. 

 

Cardiovascular magnetic resonance 

CMR LPagLQg ZaV SeUfRUPed aW 1.5 TeVOa LQ a SLePeQV HeaOWKcaUe PRdeO 

AERA 45PT VcaQQeU, XVLQg aQ 18-cKaQQeO cRLO. BULefO\, cLQe LPageV ZeUe RbWaLQed LQ 

WKUee ORQg-a[LV VecWLRQV (fRXU-cKaPbeU, WKUee-cKaPbeU, WZR-cKaPbeU) aQd LQ WKe VKRUW-

a[LV SOaQe, fURP WKe baVe WR WKe aSe[ Rf WKe KeaUW. TLVVXe cKaUacWeUL]aWLRQ ZaV SeUfRUPed 

LQ a VLQgOe PLd-YeQWULcXOaU VKRUW-a[LV YLeZ Rf WKe OefW YeQWULcOe, ZLWK T1 aQd T2 

PaSSLQg, WXUbR VSLQ-ecKR (TSE) T2-ZeLgKWed, aQd VKRUW WaX LQYeUVLRQ UecRYeU\ (STIR) 

VeTXeQceV. LGE LPageV ZeUe acTXLUed b\ VecWLRQLQg WKe ZKROe KeaUW, LQ a PaQQeU 

VLPLOaU WR WKe cLQe acTXLVLWLRQ aORQg WKe VaPe a[LV. FRU T1 PaSSLQg, WKe VKRUWeQed 

PRdLfLed LRRN-LRcNeU IQYeUVLRQ UecRYeU\ (SKMOLLI) acTXLVLWLRQ PeWKRd ZaV XVed 

befRUe WKe adPLQLVWUaWLRQ Rf cRQWUaVW ageQW. LGE LPageV ZeUe acTXLUed LQ WKe ORQg- aQd 

VKRUW=a[LV SOaQeV, XVLQg a T1-ZeLgKWed SKaVe-VeQVLWLYe LQYeUVLRQ UecRYeU\ (PSIR) 

VeTXeQce, 10 PLQXWeV afWeU LQWUaYeQRXV adPLQLVWUaWLRQ Rf gadRbXWURO (GadRYLVW - Ba\eU, 

WRWaO 0.20 PPRO/Ng). 
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Image anal\sis 

LefW YeQWULcXOaU eMecWLRQ fUacWLRQ ZaV aQaO\]ed RQ cLQe LPageV XVLQg AUgXV 

VRfWZaUe (SLePeQV MedLcaO SROXWLRQV). SKRUW-a[LV T1 aQd T2 PaSSLQg LPageV, T2 UaWLR, 

aQd LGE ZeUe WKeQ aQaO\]ed. OQ T2-ZeLgKWed daUN bORRd LPageV, edePa LV dLagQRVed 

ZKeQ WKe T2 UaWLR LV ≥ 2:1. TKe UaWLR ZaV RbWaLQed aV WKe T2 VLgQaO LQWeQVLW\ Rf WKe 

P\RcaUdLaO UegLRQ Rf LQWeUeVW ZLWK aOWeUed LGE dLYLded b\ WKe VLgQaO LQWeQVLW\ Rf 

VNeOeWaO PXVcOe. T1 aQd T2 YaOXeV ZeUe RbWaLQed fURP TXaQWLWaWLYe aQaO\VLV Rf aOO T1 

aQd T2 PaSV, UaWKeU WKaQ RQ YLVXaOL]aWLRQ Rf cRORU PaSSLQg. WKeQ deOLPLWLQg WKe eQdR- 

aQd eSLcaUdLaO cRQWRXUV, caUe ZaV WaNeQ WR aYRLd cRQWaPLQaWLRQ b\ WKe YeQWULcXOaU caYLW\ 

aQd e[WUaP\RcaUdLaO VWUXcWXUeV WR PLQLPL]e WKe SaUWLaO YROXPe effecW RQ T1/T2 YaOXeV Rf 

WKe P\RcaUdLXP. IQ acXWe P\RcaUdLWLV, LdeQWLfLcaWLRQ Rf UePRWe P\RcaUdLXP caQ be 

cKaOOeQgLQg, becaXVe WKe LQfOaPPaWRU\ SURceVV LV RfWeQ gORbaO; WKXV, a P\RcaUdLaO 

UegLRQ ZLWKRXW LGE ZaV cKRVeQ WR UeSUeVeQW WKe P\RcaUdLXP OeaVW affecWed b\ WKe 

dLVeaVe SURceVV, ZLWK caUe WaNeQ WR aOVR aYRLd UegLRQV Rf abQRUPaOO\ ORZ VLgQaO 

LQWeQVLW\. AcXWe P\RcaUdLaO LQfOaPPaWLRQ ZaV dLagQRVed ZKeQ WKe T1 YaOXe ZaV >996 

PV aQd WKe T2 YaOXe ZaV >49 PV. FRcaO aUeaV Rf LGE ZeUe defLQed aV WKRVe ZLWK a 

VWaQdaUd deYLaWLRQ Rf VLgQaO LQWeQVLW\ (SI) ≥ 2.0 abRYe WKe PeaQ SI Rf WKe UePRWe 

P\RcaUdLXP. TR caOcXOaWe WKe e[WeQW Rf P\RcaUdLaO LQMXU\ deWecWed b\ WLVVXe 

cKaUacWeUL]aWLRQ WecKQLTXeV, WKe SeUceQWage Rf abQRUPaO P\RcaUdLXP, aV defLQed abRYe, 

ZaV deWeUPLQed fRU eacK VegPeQW aQd WKeQ aYeUaged fRU WKaW SaWLeQW. 

 

Assessment of CMR image qualit\ 

EacK P\RcaUdLaO VegPeQW Rf WKe OefW YeQWULcOe ZaV ULgRURXVO\ aVVeVVed fRU LPage 

TXaOLW\ befRUe LQcOXVLRQ LQ WKe fLQaO aQaO\VeV. OQO\ VegPeQWV ZLWK PLQLPaO RU QR 
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aUWLfacWV ZeUe LQcOXded. TKUee cRQWUROV ZeUe UeMecWed dXe WR aUWLfacWV. FRXU cRQWUROV ZeUe 

e[cOXded dXe WR XQaYaLOabLOLW\ Rf PaS daWa. 

 

Statistical anal\sis 

DaWa ZeUe e[SUeVVed aV PeaQ � VWaQdaUd deYLaWLRQ RU PedLaQ (cRQfLdeQce 

LQWeUYaO). SWXdeQW¶V W-WeVW ZaV XVed fRU aQaO\VLV Rf QRUPaOO\ dLVWULbXWed cRQWLQXRXV 

YaULabOeV. FRU QRQ-QRUPaO cRQWLQXRXV YaULabOeV, WKe QRQSaUaPeWULc WLOcR[RQ±MaQQ±

WKLWQe\ WeVW ZaV XVed. FRU caWegRULcaO YaULabOeV, WKe cKL-VTXaUe RU FLVKeU¶V e[acW WeVWV 

ZeUe XVed. TKe VLgQLfLcaQce OeYeO ZaV VeW aW 5%. AQaO\VeV ZeUe caUULed RXW LQ WKe SPSS 

21.0 (SPSS, CKLcagR, IL) aQd MedCaOc 2020 VRfWZaUe eQYLURQPeQWV. DXe WR WKe XQcOeaU 

SUeYaOeQce Rf P\RcaUdLWLV, VaPSOe VL]e caOcXOaWLRQ ZaV QRW dRQe. TKe LQLWLaO VaPSOLQg 

SOaQ SURYLded fRU 20 caVeV Rf P\RcaUdLWLV; 22 caVeV ZeUe fRXQd aQd XOWLPaWeO\ LQcOXded. 

TKLV QXPbeU LV cRQVLVWeQW ZLWK WKe e[LVWLQg OLWeUaWXUe. (7) 

 

RESULTS 

TKe PRVW cRPPRQ V\PSWRP UeSRUWed aV WKe UeaVRQ fRU VXVSLcLRQ Rf P\RcaUdLWLV 

aQd SeUfRUPaQce Rf CMR ZaV cKeVW SaLQ (91%). TKe LQcOXded SaWLeQWV Kad feZ 

cRPRUbLdLWLeV. TKe PRVW SUeYaOeQW ZaV K\SeUWeQVLRQ (18% Rf caVeV aQd 11% Rf 

cRQWUROV). AOPRVW 70% Rf caVeV XQdeUZeQW CMR aV KRVSLWaO LQSaWLeQWV, ZKLOe 95% Rf 

cRQWUROV ZeUe VcaQQed LQ aQ RXWSaWLeQW VeWWLQg. SWUXcWXUaOO\, caVe aQd cRQWURO KeaUWV ZeUe 

YeU\ VLPLOaU; KRZeYeU, caVeV Kad a ORZeU OefW YeQWULcXOaU eMecWLRQ fUacWLRQ (LVEF) WKaQ 

cRQWUROV (51�6% YV 65�6%; S<0.0001), aV ZeOO aV VPaOOeU VWURNe YROXPeV (84�21 YV 

102�18 PL; S<0.0079). OQO\ RQe SaWLeQW ZLWK P\RcaUdLWLV XQdeUZeQW bLRSV\ (5%). TKe 

cOLQLcaO aQd aQaWRPLcaO cKaUacWeULVWLcV Rf WKe SaWLeQWV, VWUaWLfLed b\ gURXS, aUe gLYeQ LQ 

TabOe 1. 
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T2 ratio 

FRU aQaO\VLV Rf WKe T2 UaWLR, YaOXeV ≥2:1 ZeUe cRQVLdeUed abQRUPaO.  

TKe PeaQ T2 UaWLR fRU LGE+ UegLRQV LQ caVeV ZaV 2.75�1, ZKLcK LV LQdLcaWLYe Rf 

P\RcaUdLaO ZaOO edePa. 

TKe PeaQ T2 UaWLR fRU LGE- UegLRQV ZaV 1.50 � 0.2, ZKLcK UeSUeVeQWV a QRUPaO 

YaOXe fRU WKeVe ZaOOV.  

AccRUdLQgO\, cRPSaULVRQ Rf WKe T2 UaWLR LQ affecWed YV XQaffecWed ZaOOV VKRZed 

a VWaWLVWLcaOO\ VLgQLfLcaQW dLffeUeQce (2.75 � 1 YV 1.50 � 0.2; S<0.0001). 

 

Late gadolinium enhancement (LGE) 

IQ SaWLeQWV ZLWK P\RcaUdLWLV, LGE+ LPageV ZeUe RfWeQ VeeQ LQ PRUe WKaQ RQe 

YeQWULcXOaU ZaOO VegPeQW. TKe PRVW cRPPRQO\ affecWed UegLRQ ZaV WKe SRVWeULRU ZaOO 

(95%), fROORZed b\ WKe OaWeUaO ZaOO (68%), aQWeULRU ZaOO (32%), LQfeULRU ZaOO (32%), aQd 

VeSWXP (18%). RegaUdLQg P\RcaUdLaO LQMXU\ SaWWeUQ, PeVRcaUdLaO LQYROYePeQW ZaV PRVW 

cRPPRQ (86%), fROORZed b\ WKe VXbeSLcaUdLXP (77%). TKe PeaQ fLbURVLV PaVV ZaV 12 

g (9% Rf WKe P\RcaUdLXP). TKe QXPbeU Rf VegPeQWV affecWed b\ LGE ZaV 58 Rf 132 LQ 

caVeV (44%) aQd 0 Rf 108 (0%) LQ cRQWUROV. 

 

T1 mapping 

OQ aQaO\VLV Rf T1 PaSSLQg, YaOXeV ≥ 996 PV ZeUe cRQVLdeUed abQRUPaO. B\ WKLV 

SaUaPeWeU, WKe QXPbeU Rf affecWed VegPeQWV ZaV 111 Rf 132 (84%) LQ caVeV. TKe LGE+ 

VegPeQWV Rf WKe caVeV VKRZed a PeaQ T1 YaOXe VLgQLfLcaQWO\ dLffeUeQW fURP WKe LGE- 

VegPeQWV Rf WKe VaPe SaWLeQWV (1057�30 YV 1028�48; S=0.0001). OQ beWZeeQ-gURXS 

cRPSaULVRQ, WKe PeaQ T1 PaSV Rf LGE- YeQWULcXOaU ZaOOV LQ caVeV ZeUe VLgQLfLcaQWO\ 
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dLffeUeQW fURP WKe PeaQ Rf WKe cRUUeVSRQdLQg ZaOOV LQ cRQWUROV (1028�48 YV. 996�10; 

S<0.0001). TKe PeaQ T1 YaOXeV LQ eacK gURXS aUe gLYeQ LQ TabOe 2.  

ObVeUYLQg WKe PRVW fUeTXeQWO\ abQRUPaO UegLRQ LQ RXU SaWLeQW SRSXOaWLRQ, WKe 

SRVWeULRU ZaOO, WKe PeaQ T1 YaOXe Rf WKe affecWed VegPeQW LQ caVeV ZaV 1068�47 PV 

VLgQLfLcaQWO\ dLffeUeQW fURP aOO XQaffecWed cRQWUaOaWeUaO VegPeQWV LQ WKeVe caVeV VaPe 

(1027�49 PV, S=0.0011). TKLV cKaQge UePaLQed VLgQLfLcaQW ZKeQ Ze cRPSaUed aOO 

XQaffecWed VegPeQWV Rf caVeV WR WKRVe Rf cRQWUROV (1027�49 YV 994�38 PV, S=0.0084). 

FLgXUe 2 VKRZV a UeSUeVeQWaWLYe LPage Rf a SRVWeULRU ZaOO. 

 

T2 mapping 

OQ aQaO\VLV Rf T2 PaSSLQg, YaOXeV ≥ 49 PV ZeUe cRQVLdeUed abQRUPaO. B\ WKLV 

SaUaPeWeU, WKe QXPbeU Rf affecWed VegPeQWV ZaV 69 Rf 130 (53%) LQ caVeV. TKe LGE+ 

VegPeQWV Rf WKe caVeV VKRZed a PeaQ T2 YaOXe VLgQLfLcaQWO\ dLffeUeQW fURP WKe LGE- 

VegPeQWV Rf WKe VaPe SaWLeQWV (51�2 YV 49�4; S=0.0008). TKe PeaQ T2 YaOXeV Rf LGE- 

VegPeQWV aPRQg caVeV ZeUe QRW VLgQLfLcaQWO\ dLffeUeQW fURP WKe PeaQ T2 YaOXeV Rf 

cRQWUROV (49�4 YV 49�1; S=0.9229). TKe PeaQ T2 YaOXeV LQ eacK gURXS aUe gLYeQ LQ 

TabOe 3.  

RegaUdLQg WKe SRVWeULRU ZaOO, T2 YaOXeV agaLQ VKRZed a VLgQLfLcaQW dLffeUeQce 

beWZeeQ abQRUPaO P\RcaUdLaO VegPeQWV aQd XQaffecWed ZaOOV LQ WKe VaPe SaWLeQWV (52�5 

YV 49�4 PV; S=0.0062). FLgXUe 3 VKRZV a UeSUeVeQWaWLYe LPage Rf a SRVWeULRU ZaOO aQd 

FLgXUe 4 VKRZV WKe UeOaWLRQVKLS aPRQg dLffeUeQW PeWKRdV Rf LPage. 

 

DISCUSSION 

TKe SUeVeQW caVe-cRQWURO VWXd\ dePRQVWUaWeV WKaW T1 PaSSLQg aOORZV a PRUe 

cRPSUeKeQVLYe, LQ-deSWK aVVeVVPeQW Rf VXSSRVedO\ QRUPaO P\RcaUdLXP LQ SaWLeQWV ZLWK 

CMR-SURYeQ P\RcaUdLWLV. CRPSaULVRQ Rf LGE+ YeUVXV LGE- VegPeQWV LQ caVeV aQd Rf 
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caVeV YeUVXV cRQWUROV UeYeaOed QRW RQO\ a UegLRQaO LQfOaPPaWRU\ SURceVV, bXW aOVR 

dLffXVe P\RcaUdLaO LQYROYePeQW. 

AOWKRXgK T1 PaSSLQg KaV beeQ SURgUeVVLYeO\ XVed aV aQ adMXQcWLYe WRRO LQ WKe 

dLagQRVLV Rf P\RcaUdLWLV, (8) WKe SUeVeQW VWXd\ ZaV deVLgQed WR LQYeVWLgaWe WKLV PeWKRd 

aV a PeaQV Rf deWecWLQg P\RcaUdLaO LQYROYePeQW LQ aUeaV Rf WKe KeaUW WKaW aUe cRQVLdeUed 

XQaffecWed b\ P\RcaUdLWLV ZKeQ eYaOXaWed b\ LGE aORQe. CRPSaUaWLYeO\, Ze fRXQd WKaW 

eYeQ VeePLQgO\ QRUPaO P\RcaUdLaO VegPeQWV LQ SaWLeQWV ZLWK P\RcaUdLWLV aUe LQdeed 

aOVR cRPSURPLVed b\ LQfOaPPaWLRQ. A PeaQ T1 YaOXe Rf 1028�48 PV LQ WKe XQaffecWed 

ZaOOV Rf WKe caVeV SURYed WR be VWaWLVWLcaOO\ dLffeUeQW fURP WKaW Rf cRQWUROV, ZKLcK 

cRQfLUPV WKe K\SRWKeVLV WKaW ³XQaffecWed´ VegPeQWV ZeUe LQ facW QRW QRUPaO. OQ WKe 

RWKeU KaQd, P\RcaUdLaO edePa, aV aVVeVVed b\ T2 PaSSLQg, VKRZed QR dLffeUeQce 

beWZeeQ WKe LGE- VegPeQWV Rf caVeV aQd WKRVe Rf cRQWUROV. TKe fLQdLQgV Rf WKLV VWXd\ 

aUe cRQVLVWeQW ZLWK WKe e[LVWLQg OLWeUaWXUe. (9) 

TKe SURSRUWLRQ Rf affecWed VegPeQWV LQ caVeV ZaV 44% ZKeQ aQaO\]ed b\ LGE 

aORQe aQd 84% ZKeQ aVVeVVed b\ T1 PaSSLQg. TKLV UeVXOW ZaV LQWeUSUeWed aV 

dePRQVWUaWLQg a VLgQLfLcaQW dLffXVe LQYROYePeQW Rf WKe P\RcaUdLXP, WR WKe e[WeQW WKaW 

aOPRVW WKe eQWLUe KeaUW cRXOd be cRQVLdeUed LPSaLUed LQ RXU SaWLeQWV ZLWK P\RcaUdLWLV. 

TKe cRQWULbXWLRQ Rf WKLV fLQdLQg WR RXU NQRZOedge Rf P\RcaUdLWLV LV WZRfROd: a) 

b\ eQKaQcLQg WKe dLagQRVWLc SeUfRUPaQce Rf CMR LQ SaWLeQWV ZLWK P\RcaUdLWLV, 

SaUWLcXOaUO\ LQ bRUdeUOLQe RU dLffLcXOW-WR-dLagQRVe caVeV; aQd b) b\ LQWURdXcLQg a QRYeO 

cRQceSW LQ WKe dLagQRVLV Rf P\RcaUdLWLV ZKLcK aOORZV RbMecWLYe, QXPeULcaO, aQd 

TXaQWLfLabOe aVVeVVPeQW Rf P\RcaUdLaO LQYROYePeQW, XQOLNe cXUUeQW LGE-baVed cULWeULa, 

LQ ZKLcK WKe dLagQRVLV LV VXbMecWLYe aQd RSeUaWRU-deSeQdeQW. IQ addLWLRQ, LW VKRXOd be 

QRWed WKaW T1 PaSSLQg RbYLaWeV WKe XVe Rf gadROLQLXP-baVed cRQWUaVW ageQWV, ZKLcK 

eOLPLQaWeV WKe ULVN Rf aOOeUgLc UeacWLRQV, aOORZV XVe LQ SaWLeQWV ZLWK UeQaO faLOXUe, aQd 

UedXceV cRVW. TKe FLUVW BUa]LOLaQ GXLdeOLQe RQ M\RcaUdLWLV (1) dReV QRW PeQWLRQ WKLV 
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LPagLQg PeWKRd, aQd WKe SecRQd GXLdeOLQe RQ CaUdLac MagQeWLc ReVRQaQce (10) RQO\ 

QRWeV T1/T2 PaSSLQg aV a ³SURPLVLQg´ WecKQLTXe. 

 A PXOWLceQWeU RbVeUYaWLRQaO VWXd\ VKRZed WKaW T1 aQd ECV YaOXeV ZeUe VWURQg 

SUedLcWRUV Rf SRRU SURgQRVLV LQ QRQ-LVcKePLc dLOaWed caUdLRP\RSaWK\. (11) 

NeYeUWKeOeVV, ZKeWKeU WKLV aOWeUed P\RcaUdLXP LV LQ LWVeOf a SUedLcWRU Rf caUdLRYaVcXOaU 

eYeQWV LQ P\RcaUdLWLV aQd RWKeU caUdLRYaVcXOaU dLVeaVeV UePaLQV XQNQRZQ, dXe WR a OacN 

Rf VWXdLeV ZLWK VXffLcLeQW fROORZ-XS. 

TKe dLffXVe T1 abQRUPaOLWLeV LQ VeePLQgO\ XQaffecWed P\RcaUdLaO VegPeQWV 

deVcULbed LQ RXU VWXd\ Pa\ KaYe a PaMRU SURgQRVWLc LPSacW LQ WKe ORQg WeUP. Ta\ORU eW 

aO. QRWe WKaW dLffXVe fLbURVLV KaV beeQ LdeQWLfLed aV aQ eWLRORgLcaO facWRU LQ dLaVWROLc 

d\VfXQcWLRQ, KeaUW faLOXUe, aQd VXddeQ deaWK. (12) 

RegaUdLQg T2 PaSSLQg, VRPe VWXdLeV KaYe VKRZQ WKaW WKLV PeWKRd PLgKW be abOe 

WR ORcaWe aUeaV Rf LQYROYed LQ P\RcaUdLWLV ZLWK beWWeU VeQVLWLYLW\ WKaQ cRQYeQWLRQaO T2-

ZeLgKWed LPageV aORQe. IQ 1.5-TeVOa CMR, a >59-PV cXWRff YaOXe dePRQVWUaWed 94% 

VeQVLWLYLW\ aQd 97% VSecLfLcLW\ fRU LdeQWLfLcaWLRQ Rf affecWed P\RcaUdLXP. (13) UVLQg a 

49-PV WKUeVKROd, RXU VWXd\ cRQfLUPed a VLgQLfLcaQW dLffeUeQce beWZeeQ caVeV ZLWK 

affecWed LGE+ ZaOOV aQd cRQWUROV, bXW ZaV XQabOe WR LQdLYLdXaOO\ dLffeUeQWLaWe LGE+ 

aQd LGE- VegPeQWV ZLWKLQ caVeV (TabOe 3). 

TKe PeaQ T2 UaWLR LQ LGE+ VegPeQWV ZaV 2.75�1, aQ abQRUPaO YaOXe, ZKeUeaV 

LQ VegPeQWV ZLWKRXW OaWe gadROLQLXP eQKaQcePeQW (LGE-) WKLV UaWLR ZaV QRUPaO. WKLOe 

T1 PaSSLQg ZaV abOe WR dePRQVWUaWe WKaW, LQ addLWLRQ WR a UegLRQaO LQfOaPPaWRU\ 

SURceVV, P\RcaUdLWLV LV cKaUacWeUL]ed b\ ZLdeVSUead, dLffXVe P\RcaUdLaO LQYROYePeQW, 

WKe T2 UaWLR ZaV cRQVLVWeQW ZLWK WKe SUeVeQce RU abVeQce Rf OaWe gadROLQLXP 

eQKaQcePeQW aQd dLd QRW UefOecW WKLV dLffXVe LQfOaPPaWLRQ. IQ VKRUW, WKe T2 UaWLR faLOed 

WR deWecW WKe aOWeUaWLRQV VXggeVWLYe Rf dLffXVe LQYROYePeQW deWecWed b\ T1 PaSSLQg.  
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 IQ VKRUW, T1 PaSSLQg ZaV WKe RQO\ CMR WecKQLTXe caSabOe Rf LdeQWLf\LQg 

dLffXVe cKaQgeV LQ P\RcaUdLaO WLVVXe, dePRQVWUaWLQg abQRUPaOLWLeV eYeQ LQ VeePLQgO\ 

QRUPaO YeQWULcXOaU ZaOOV.  

 

STUDY LIMITATIONS 

PaWLeQWV LQcOXded LQ WKLV VWXd\ ZeUe VeOecWed aW WKe WLPe Rf CMR aQd QRW 

QeceVVaULO\ aW WKe WLPe Rf dLagQRVLV Rf P\RcaUdLWLV. TKLV Pa\ KaYe VRPeZKaW UedXced 

WKe dLagQRVWLc accXUac\ Rf CMR. HRZeYeU, aV RXU PaLQ RbMecWLYe ZaV WR cRPSaUe 

P\RcaUdLaO VegPeQWV LQ WKe VaPe SaWLeQWV, WKLV OLPLWaWLRQ Pa\ acWXaOO\ KaYe eQKaQced 

UaWKeU WKaQ MeRSaUdL]ed RXU aQaO\VLV. 

AOO cRQWUROV Kad abVeQce Rf OaWe gadROLQLXP eQKaQcePeQW aQd KLgKeU T1 YaOXeV 

WKaQ UeSRUWed LQ SUeYLRXV VWXdLeV. (14) TKLV Pa\ KaYe UedXced WKe RddV Rf fLQdLQg 

VLgQLfLcaQW dLffeUeQceV beWZeeQ caVeV aQd cRQWUROV. HRZeYeU, eYeQ cRQVLdeULQg WKLV 

XQe[SecWed fLQdLQg, Ze ZeUe abOe WR deWecW a VLgQLfLcaQW dLffeUeQce beWZeeQ WKe T1 

YaOXeV Rf cRQWUROV aQd WKe LGE- VegPeQWV Rf caVeV. We WKXV beOLeYe WKLV ZaV a 

cRQVeUYaWLYe bLaV. TKLV OLPLWaWLRQ Pa\ aOVR KaYe decUeaVed WKe VWaWLVWLcaO VLgQLfLcaQce Rf 

WKe aQaO\VLV Rf T2 PaS YaOXeV beWZeeQ gURXSV.  

 

CONCLUSION 

TKLV VWXd\ VXggeVWV WKaW, LQ SaWLeQWV ZLWK P\RcaUdLWLV, eYeQ YeQWULcXOaU ZaOO 

VegPeQWV ZLWK QR LGE aUe abQRUPaO RQ T1 PaSSLQg. TKe aOWeUed T1 PaS YaOXeV fRXQd 

LQ LGE- ZeUe LQWeUPedLaWe beWZeeQ WKRVe Rf LGE+ ZaOOV LQ caVeV aQd WKRVe Rf LGE- 

ZaOOV LQ cRQWUROV. SSecLfLcaOO\, T1 PaSSLQg UeYeaOed a dLffXVe P\RcaUdLaO LQYROYePeQW 

QRW eYLdeQced b\ LGE LPagLQg. TKLV PeWKRd cRXOd be XVed WR LPSURYe WKe accXUac\ Rf 

CMR LPagLQg LQ WKe dLagQRVLV Rf P\RcaUdLWLV.  
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Perspectives 

Clinical Competencies 

TKe SUeVeQW ZRUN dePRQVWUaWeV WKaW WKe T1 PaSSLQg caQ be a VXSeULRU PeWKRd LQ WKe dLagQRVLV Rf 

P\RcaUdLWLV, eVSecLaOO\ LQ P\RcaUdLaO ZaOOV WKaW aSSeaU QRUPaO (L.e., OacN LGE) RQ CMR. RRXWLQe 

LPSOePeQWaWLRQ Rf WKLV PeWKRd ZRXOd cRQWULbXWe WR SURSeU dLagQRVLV aQd aQ adeTXaWe aVVeVVPeQW Rf 

WKe e[WeQW Rf P\RcaUdLaO LQYROYePeQW. 

 

Translational Outlook 

T1 PaSSLQg cRXOd aVVLVW LQ ORQg-WeUP PRQLWRULQg aQd eYaOXaWLRQ Rf SRWeQWLaO deYeORSPeQW Rf 

cRQdLWLRQV VXcK aV caUdLRP\RSaWKLeV, dLaVWROLc d\VfXQcWLRQ, aQd VXddeQ deaWK LQ SaWLeQWV ZLWK a 

OLfeWLPe KLVWRU\ Rf P\RcaUdLWLV RU RWKeU dLffXVe LQfOaPPaWRU\ SURceVVeV Rf WKe P\RcaUdLXP. 
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TABLES AND FIGURES LEGENDS 

 

TABLE 1: COLQLcaO aQd aQaWRPLc SURfLOe Rf P\RcaUdLWLV caVeV aQd cRQWUROV. 

 

TABLE 2: BeWZeeQ-gURXS cRPSaULVRQ b\ T1 PaSSLQg LQ affecWed (LGE+) ZaOOV Rf caVeV YeUVXV aOO 

RWKeU XQaffecWed (LGE-) ZaOOV LQ WKeVe caVeV aQd WKe UeVSecWLYe XQaffecWed (LGE-) ZaOOV Rf cRQWUROV. 

 

TABLE 3: BeWZeeQ-gURXS cRPSaULVRQ b\ T2 PaSSLQg LQ affecWed (LGE+) ZaOOV Rf caVeV YeUVXV aOO 

RWKeU XQaffecWed (LGE-) ZaOOV LQ WKeVe caVeV aQd WKe UeVSecWLYe XQaffecWed (LGE-) ZaOOV Rf cRQWUROV. 

 

FIGURE 1: IPage aQaO\VLV aPRQg gURXSV Rf ZaOOV Rf caVeV aQd cRQWUROV. 

 

FIGURE 2: PRVWeULRU ZaOO aQd WKe LQWeUPedLaWe T1 PaS YaOXe Rf aOO XQaffecWed ZaOOV Rf caVeV (CaVe 

LGE-, bOXe baU). TKe T1 YaOXeV Rf VXSSRVedO\ QRUPaO P\RcaUdLXP acWXaOO\ dLffeUed fURP WKaW Rf WKe 

cRQWUROV aQd fURP WKaW Rf WKe affecWed ZaOOV Rf WKe VaPe caVeV. * aOO S <0.05. VaOXeV e[SUeVVed aV 

PeaQV. 

 

FIGURE 3: AQaO\VLV Rf WKe SRVWeULRU ZaOO b\ T2 PaSSLQg VKRZed VLgQLfLcaQW dLffeUeQce beWZeeQ 

LGE+ ZaOOV Rf caVeV (bOXe baU) aQd LGE- ZaOOV Rf WKe VaPe caVeV (gUeeQ baU). NR VLgQLfLcaQW 

dLffeUeQce ZaV fRXQd cRPSaUed WR LGE- ZaOOV Rf cRQWUROV (\eOORZ baU). VaOXeV e[SUeVVed aV PeaQV. 

 

FIGURE 4: ReOaWLRQVKLS aPRQg dLffeUeQW PeWKRdV Rf LPage. a) LGE+ LQ aQWeUROaWeUaO ZaOO aQd 

LGE- LQ VeSWXP; b) T2 UaWLR (3,38) VKRZV edePa LQ aQWeUROaWeUaO ZaOO aQd QRUPaO YaOXe (1,82) LQ 

VeSWXP; c) AffecWed T1 PaS LQ aQWeUROaWeUaO ZaOO (1121 PV) aQd LQ WKe VeSWXP (1041PV); d) 

AffecWed T2 PaS LQ aQWeUROaWeUaO ZaOO (57 PV) aQd QRUPaO LQ WKe VeSWXP (42 PV); 
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RESUMO 

Quadro Teyrico: ReaOce TaUdLR cRP GadROtQLR (RT) Qa UeVVRQkQcLa PagQpWLca caUdtaca (RMC) 

WeP VLdR R PpWRdR PaLV XWLOL]adR QR dLagQyVWLcR de MLRcaUdLWe. NR eQWaQWR, eVVe PpWRdR aSRQWa 

SaUa aQRUPaOLdadeV UegLRQaLV e QmR aYaOLa adeTXadaPeQWe R eQYROYLPeQWR dLfXVR dR PLRciUdLR. O 

RbMeWLYR deVWe eVWXdR de caVR-cRQWUROe p cRPSaUaU, eP SacLeQWeV cRP MLRcaUdLWe, aWUaYpV dR MaSa 

T1 e dR MaSa T2, aV SaUedeV YeQWULcXOaUeV QmR afeWadaV (RT-) cRP aV SaUedeV afeWadaV (RT+) e cRP 

cRQWUROeV. 

Mptodos. FRUaP eVWXdadRV 22 caVRV cRP MLRcaUdLWe, cRP RMC aOWeUadaV, e 18 cRQWUROeV cRP 

RMC QRUPaLV. OV caVRV aSUeVeQWaYaP dRU WRUicLca e/RX dLVSQpLa, eOeYaomR de WURSRQLQa e RMC 

cRP RT+ QR PeVRciUdLR/VXbeSLciUdLR. OV cRQWUROeV aSUeVeQWaYaP dRU WRUicLca, WURSRQLQa QRUPaO e 

RMC cRP RT-. A aYaOLaomR LQcOXLX: (1) MaSa T1 (SKMOLLI); (2) RT; (3) MaSa T2 (SSFP); (4) 

UeOaomR da LQWeQVLdade dR VLQaO eP T2 QR P~VcXOR caUdtacR cRPSaUadR cRP R P~VcXOR eVTXeOpWLcR 

(ReOaomR T2/ME). FRUaP cRPSaUadaV aV PpdLaV de MaSa T1 e MaSa T2 daV SaUedeV YeQWULcXOaUeV 

afeWadaV (RT+) e QmR afeWadaV (RT-) dRV caVRV; e aV SaUedeV YeQWULcXOaUeV dRV cRQWUROeV.  

Resultados. AV SaUedeV afeWadaV SRU UeaOce WaUdLR (RT+) dRV caVRV aSUeVeQWaUaP PpdLa dR MaSa 

T1 VLgQLfLcaWLYaPeQWe dLfeUeQWe daV SaUedeV QmR afeWadaV (RT-) deVVeV PeVPRV caVRV (1057 � 30 YV 

1028 � 48; S=0,0001). A PpdLa dR MaSa T1 de WRdaV aV SaUedeV RT- dRV caVRV fRL 

VLgQLfLcaWLYaPeQWe dLfeUeQWe da PpdLa daV UeVSecWLYaV SaUedeV dRV cRQWUROeV (1028 � 48 YV 996 � 10; 

S <0,0001). AV PpdLaV dR MaSa T2 eP WRdaV aV SaUedeV RT- QmR fRUaP eVWaWLVWLcaPeQWe dLfeUeQWeV 

eP UeOaomR jV PpdLaV dRV cRQWUROeV (49 � 4 YV 49 � 1; S= 0,9229). 

Conclusmo. EVWe eVWXdR de caVR-cRQWUROe VXgeUe TXe R PLRciUdLR daV SaUedeV RT- de SacLeQWeV cRP 

PLRcaUdLWe aSUeVeQWaP MaSa T1 VLgQLfLcaWLYaPeQWe aOWeUadR. A aYaOLaomR dR MaSa T1 UeYeORX 

eQYROYLPeQWR dLfXVR dR PLRciUdLR QmR eYLdeQcLadR SeOR RT. A aQiOLVe dR MaSa T2 QmR RbWeYe R 

PeVPR deVePSeQKR. 

Palavras-chave: MaSa T1, MaSa T2, ReaOce WaUdLR cRP gadROtQLR, SKMOLLI, MLRcaUdLWe, 

ReVVRQkQcLa PagQpWLca caUdtaca. 
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1. INTRODUdO 

A LQcLdrQcLa aWXaO da PLRcaUdLWe p deVcRQKecLda.1 A eSLdePLRORgLa p SRXcR 

dRcXPeQWada deYLdR j KeWeURgeQeLdade da aSUeVeQWaomR cOtQLca e jV dLfLcXOdadeV 

dLagQyVWLcaV. De acRUdR cRP RV cULWpULRV de DaOOaV, KLVWRORgLcaPeQWe p defLQLda SeOa 

SUeVeQoa de XP LQfLOWUadR LQfOaPaWyULR QR PLRciUdLR, MXQWaPeQWe cRP aOWeUao}eV 

degeQeUaWLYaV e/RX QecUyWLcaV QRV caUdLRPLycLWRV adMaceQWeV, TXe dLfeUeP dR daQR 

LVTXrPLcR aVVRcLadR aR LQfaUWR dR PLRciUdLR.2 PRde VeU VecXQdiULR a SURceVVRV 

LQfeccLRVRV RX QmR LQfeccLRVRV. NRV SatVeV deVeQYROYLdRV, a SULQcLSaO caXVa p a LQfecomR 

YLUaO, eQTXaQWR QRV SatVeV eP deVeQYROYLPeQWR aV SULQcLSaLV caXVaV VmR caUdLWe 

UeXPiWLca, dReQoa de CKagaV e dReQoaV UeOacLRQadaV aR HIV.3 EQWUe RV PpWRdRV 

dLagQyVWLcRV, a UeVVRQkQcLa PagQpWLca caUdtaca (RMC) p R PpWRdR QmR LQYaVLYR TXe 

PeOKRU caUacWeUL]a R PLRciUdLR LQfOaPadR, LdeQWLfLcaQdR edePa, QecURVe e fLbURVe. OV 

CULWpULRV de LaNe LRXLVe (CLL), aWXaOPeQWe XWLOL]adRV SaUa R dLagQyVWLcR de PLRcaUdLWe 

SRU RMC, baVeLaP-Ve eP WpcQLcaV cRPR T2 SRQdeUadR, UeaOce SUecRce cRP gadROtQLR e 

UeaOce WaUdLR cRP gadROtQLR (RT), QR eQWaQWR eVVeV PpWRdRV aSUeVeQWaP aOgXPaV 

OLPLWao}eV cRPR a LQcaSacLdade de LdeQWLfLcaU fLbURVe dLfXVa e a QeceVVLdade dR XVR de 

cRQWUaVWe. A UeOaomR da LQWeQVLdade dR VLQaO eP T2 QR P~VcXOR caUdtacR cRPSaUadR cRP 

R P~VcXOR eVTXeOpWLcR (ReOaomR T2/ME), WaPbpP YeP SeUdeQdR eVSaoR SaUa QRYaV 

WpcQLcaV PaLV RbMeWLYaV.  DeVVa fRUPa, VXUgLUaP SeVTXLVaV QRV ~OWLPRV aQRV cRP QRYaV 

WpcQLcaV de LPageP, SULQcLSaOPeQWe R MaSa T1, R T1 SyV-cRQWUaVWe, R VROXPe 

E[WUaceOXOaU (VEC) e R MaSa T2 TXe dePRQVWUaUaP PeOKRU SUecLVmR dLagQyVWLca eP 

UeOaomR aRV CLL. AOpP dLVVR, R MaSa T1 e R MaSa T2 QmR XVaP cRQWUaVWe cRP 

gadROtQLR.4 PRU RXWUR OadR, R T1 SyV cRQWUaVWe e R VROXPe E[WUaceOXOaU XWLOL]aP 

cRQWUaVWe SaUa VXaV aTXLVLo}eV. EVVaV WpcQLcaV YeP VeQdR XWLOL]adaV aWXaOPeQWe QR 

dLagQyVWLcR de APLORLdRVe e QmR VeUmR fRcR deVWe WUabaOKR. DeQWUR da OLQKa de eYROXomR 
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da LPageP e SaUa cRQfLUPaU a QeceVVLdade de aOWeUaomR QeVVeV cULWpULRV dLagQyVWLcRV, 

XPa QRYa SURSRVWa de aWXaOL]aomR dRV CLL fRL SXbOLcada eP de]ePbUR de 2018.5 DLaQWe 

daV OLPLWao}eV dRV cULWpULRV aWXaLV SaUa R dLagQyVWLcR de PLRcaUdLWe SRU CMR, dLaQWe daV 

LQceUWe]aV VRbUe R acUpVcLPR de deVePSeQKR dLagQyVWLcR dR MaSa T1 e T2 e da 

YaQWageP deVWeV eP QmR XVaU cRQWUaVWe cRP gadROtQLR, SURMeWaPRV eVWe eVWXdR cRP a 

KLSyWeVe de TXe R MaSa T1 e T2 SRVVaP VeU aOWeUadRV WaQWR deQWUR daV SaUedeV dR 

PLRciUdLR afeWadRV SRU UeaOce WaUdLR (RT+), beP cRPR eP UegL}eV VXSRVWaPeQWe QmR 

afeWadaV (RT-). O RbMeWLYR dR SUeVeQWe eVWXdR caVR-cRQWUROe p cRPSaUaU R MaSa T1, R 

MaSa T2 e a ReOaomR T2/P~VcXOR eVTXeOpWLcR (T2/ME) QaV SaUedeV RT+ e RT- dRV 

caVRV cRP PLRcaUdLWe e dRV cRQWUROeV VeP PLRcaUdLWe.             

       

2. MeTODOS 

2.1 Caractertsticas da populaomo estudada 

EVWXdR UeWURVSecWLYR, cRP baVe eP SURQWXiULR PpdLcR, TXe LQcOXLX 22 caVRV (34 

� 16 aQRV; 13% dR Ve[R fePLQLQR) aSUeVeQWaQdR PLRcaUdLWe agXda e 18 cRQWUROeV (42 � 

12 aQRV; 16% dR Ve[R fePLQLQR). OV SaUWLcLSaQWeV dR eVWXdR UeaOL]aUaP e[aPe QR 

HRVSLWaO MRLQKRV de VeQWR (BUaVLO) eQWUe MaQeLUR de 2017 e MXQKR de 2019. A aQiOLVe 

dRV OaXdRV de RMC fRUaP cRQVecXWLYaV, cRP baVe Qa daWa de aWeQdLPeQWR. OV cULWpULRV 

de LQcOXVmR dRV caVRV fRUaP SUeVeQoa de RT QR PeVRciUdLR e/RX VXbeSLciUdLR aVVRcLadR 

aRV cULWpULRV dLagQyVWLcRV SaUa PLRcaUdLWe cOLQLcaPeQWe VXVSeLWa cRQfRUPe a SRcLedade 

EXURSpLa de CaUdLRORgLa (ESC).6 TRdRV RV caVRV aSUeVeQWaYaP (a) dRU WRUicLca RX 

abdRPLQaO, dLVSQpLa RX SaOSLWaomR; (b) eOeYaomR dR QtYeO de TURSRQLQa I RX T caUdtaca > 

0,16 ȝg/L (PpdLa 6 ȝg/L, DP 16 ȝg/L) e (c) RMC cRP SUeVeQoa de RT eP UegLmR 

aQaW{PLca eVSeUada. TRdRV RV cRQWUROeV aSUeVeQWaUaP (a) dRU QR SeLWR, dLVSQpLa RX 

SaOSLWao}eV; (b) YaORUeV QRUPaLV/LQe[LVWeQWeV de TURSRQLQa I RX T; (c) RMC cRP 

aXVrQcLa de edePa, QecURVe, fLbURVe RX LVTXePLa. OV caVRV e cRQWUROeV fRUaP SaUeadRV 



59 

cRQfRUPe Ldade e Ve[R. OV cULWpULRV de e[cOXVmR fRUaP: RMC cRP SUeVeQoa de RT eP 

UegLmR aQaW{PLca VXgeVWLYa de RXWUaV SaWRORgLaV cRPR caUdLRPLRSaWLa LVTXrPLca, 

caUdLRPLRSaWLa KLSeUWUyfLca, caUdLRPLRSaWLa dLOaWada LdLRSiWLca, aPLORLdRVe, VaUcRLdRVe, 

eVWeQRVe ayUWLca e KLSeUWeQVmR SXOPRQaU; e cRQWUaLQdLcao}eV SaUa RMC. 

TRdRV RV SacLeQWeV fRUaP aYaOLadRV cRP RT (132 SaUedeV de caVRV e 108 

SaUedeV de cRQWUROe), MaSa T1 (132 SaUedeV de caVRV e 108 SaUedeV de cRQWUROe), MaSa 

T2 (130 SaUedeV de caVRV e 108 SaUedeV de cRQWUROe), ReOaomR T2 /P~VcXOR eVTXeOpWLcR 

(T2/ME) ≥ 2:1 (20 SaUedeV afeWadaV de caVRV e 21 SaUedeV QmR afeWadaV de caVRV).           

OXWUaV YaULiYeLV cRQVLdeUadaV fRUaP: PRWLYR SaUa UeaOL]aU RMC; YeQWUtcXOR 

eVTXeUdR: fUaomR de eMeomR, dLkPeWURV (iWULR, dLaVWyOLcR e VLVWyOLcR), YROXPeV (YROXPe 

dLaVWyOLcR fLQaO, YROXPe VLVWyOLcR fLQaO e YROXPe eMeWLYR) e UegLmR aQaW{PLca da fLbURVe 

(VXbeSLciUdLR, PeVRciUdLR / SaUedeV: aQWeULRU, LQfeULRU, SRVWeULRU, OaWeUaO, VeSWaO e 

VegPeQWR afeWadRV: baVaO, PedLaO e aSLcaO); cRPRUbLdadeV (caUdLRSaWLa LVTXrPLca, 

acLdeQWe YaVcXOaU ceUebUaO, dLabeWeV PeOOLWXV, KLSeUWeQVmR aUWeULaO, aUULWPLa YeQWULcXOaU / 

VXSUaYeQWULcXOaU, WabagLVPR, LQVXfLcLrQcLa UeQaO, LQVXfLcLrQcLa caUdtaca, QeRSOaVLa), 

SUeVeQoa de VLQWRPaV (dLVSQpLa, dRU / deVcRQfRUWR QR SeLWR, SaOSLWao}eV, dRU abdRPLQaO), 

YaORUeV de WURSRQLQa e UegLVWUR de bLySVLa eQdRPLRciUdLca. 

FRUaP aQaOLVadaV aV SaUedeV YeQWULcXOaUeV cRQfRUPe a SUeVeQoa RX aXVrQcLa de 

ReaOce TaUdLR cRP GadROtQLR (RT). OV MaSaV T1 e MaSaV T2 daV SaUedeV afeWadaV 

(RT+) dRV caVRV fRUaP cRPSaUadaV cRP RV MaSaV T1 e RV MaSaV T2 daV SaUedeV QmR-

afeWadaV (RT-) cRQWUa OaWeUaLV dRV caVRV. OV MaSaV T1 e MaSaV T2 daV SaUedeV RT- 

fRUaP cRPSaUadaV cRP RV MaSaV T1 e RV MaSaV T2 daV SaUedeV dRV cRQWUROeV. AV 

PpdLaV dRV MaSaV T1 e MaSaV T2 daV SaUedeV RT+, aV PpdLaV dRV MaSaV T1 e MaSaV 

T2 daV SaUedeV RT- e aV PpdLaV dRV MaSaV T1 e MaSaV T2 daV SaUedeV dRV cRQWUROeV 

fRUaP cRPSaUadaV. A FLgXUa 1 PRVWUa a aQiOLVe daV LPageQV eQWUe SaUedeV de caVRV e de 

cRQWUROeV. 
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PaUa aQiOLVe dR MaSa T1 e MaSa T2, a PpdLa dRV YaORUeV RbWLdRV QRV cRQWUROeV, 

fRL cRQVLdeUada cRPR YaORU de UefeUrQcLa da QRUPaOLdade.  

A aSURYaomR pWLca fRL cRQcedLda SaUa WRdRV RV SURcedLPeQWRV dR eVWXdR. NmR 

KRXYe ULVcRV ftVLcRV e/RX bLROygLcRV, XPa Ye] TXe R eVWXdR fRL SXUaPeQWe RbVeUYacLRQaO. 

TaPbpP QmR KRXYe cRQWaWR SeVVRaO/WeOef{QLcR RX de PtdLa VRcLaO. A aQiOLVe dRV dadRV 

fRL cRQfLdeQcLaO VeP UeYeOaU QRPeV,eQdeUeoRV RX cRQWaWRV dRV SaUWLcLSaQWeV. DLaQWe dR 

e[SRVWR e da LPSRVVLbLOLdade de RbWeU R cRQVeQWLPeQWR dRV SaUWLcLSaQWeV deYLdR j 

LPSRVVLbLOLdade de aceVVaU RV cRQWaWRV dRV SaUWLcLSaQWeVQRV SURQWXiULRV (cRQfRUPe 

ReVROXomR 466/12 dR CRQVeOKR NacLRQaO de Sa~de), R CRPLWr de eWLca eP PeVTXLVa da 

LQVWLWXLomR aXWRUL]RX a UeQ~QcLa aR TeUPR de CRQVeQWLPeQWR LLYUe e EVcOaUecLdR. 

 

2.2 Ressonkncia magnptica cardiovascular 

OV eVWXdRV de RMC fRUaP UeaOL]adRV eP aSaUeOKR de 1.5 TeVOa da SLePeQV 

HeaOWKcaUe (PRdeOR AERA 45PT) XVaQdR XPa bRbLQa de 18 caQaLV. ReVXPLdaPeQWe, 

fRUaP RbWLdaV LPageQV de cLQe eP WUrV cRUWeV de eL[R ORQgR (cRUWe 4, 3 e 2 ckPaUaV e QR 

SOaQR de eL[R cXUWR cRbULQdR da baVe aR iSLce dR cRUaomR. CaUacWeUL]aomR dR WecLdR eP 

XP cRUWe de eL[R cXUWR (PpdLR-YeQWULcXOaU) dR YeQWUtcXOR eVTXeUdR SaUa RV MaSaV T1, 

T2, TXUbR SSLQ EcKR (TSE) SRQdeUada eP T2 e SKRUW WaX LQYeUWLRQ UecRYeU\ (STIR). AV 

LPageQV RT fRUaP adTXLULdaV cRbULQdR WRdR R cRUaomR eP cRUWeV VePeOKaQWeV a 

aTXLVLomR de cLQe QR PeVPR eL[R. PaUa aYaOLaomR dR MaSa T1, XWLOL]RX-Ve R PpWRdR de 

aTXLVLomR SKRUWeQed MRdLfLed LRRN-LRcNeU IQYeUVLRQ UecRYeU\ (SKMOLLI), da 

SLePeQV aQWeV da adPLQLVWUaomR de ageQWeV de cRQWUaVWe. A LPageP RT fRL adTXLULda 

QRV SOaQRV de eL[R ORQgR e cXUWR, XVaQdR XPa VeTXrQcLa de UecXSeUaomR de LQYeUVmR 

VeQVtYeO j faVe (PSIR) SRQdeUada eP T1 10 PLQXWRV aSyV a adPLQLVWUaomR LQWUaYeQRVa 

de ageQWe de cRQWUaVWe (GadRYLVW, Ba\eU - WRWaO de 0,20 PPRO / Ng). 
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2.3 Anilise de Imagem 

A aQiOLVe da LPageP da fUaomR de eMeomR dR YeQWUtcXOR eVTXeUdR fRL UeaOL]ada 

XVaQdR R VRfWZaUe AUgXV (SLePeQV MedLcaO SROXWLRQV) eP LPageQV de cLQe. A aQiOLVe 

daV LPageQV de eL[R cXUWR dR MaSa T1 e T2, a ReOaomR T2/ME ≥ 2:1 e a LPageP dR RT 

fRUaP UeaOL]adaV. O edePa, QaV LPageQV SRQdeUadaV eP T2 QR VaQgXe eVcXUR, p 

dLagQRVWLcadR TXaQdR a Ua]mR T2/ME p � 2:1. A Ua]mR fRL RbWLda eQWUe R YaORU da 

LQWeQVLdade de VLQaO Qa UegLmR de LQWeUeVVe cRP RT aOWeUadR SeOa LQWeQVLdade de VLQaO Qa 

UegLmR de LQWeUeVVe dR P~VcXOR eVTXeOpWLcR. OV UeVXOWadRV dR MaSa T1 e T2 fRUaP 

baVeadRV Qa aQiOLVe TXaQWLWaWLYa de WRdRV RV PaSaV T1 e T2, eP Ye] da YLVXaOL]aomR de 

PaSaV de cRUeV. FRL cXLdadR aR SRVLcLRQaU RV cRQWRUQRV eQdR e eSLciUdLcRV SaUa eYLWaU a 

cRQWaPLQaomR SeOa caYLdade YeQWULcXOaU e eVWUXWXUaV e[WUa-PLRciUdLcaV SaUa PLQLPL]aU R 

efeLWR dR YROXPe SaUcLaO QRV YaORUeV de T1 / T2 dR PLRciUdLR. O PLRciUdLR UePRWR Qa 

PLRcaUdLWe agXda SRde VeU XP deVafLR SaUa LdeQWLfLcaU cRPR R SURceVVR SRde VeU gORbaO; 

aVVLP, XPa UegLmR dR PLRciUdLR  VeP RT fRL eVcROKLda SaUa UeSUeVeQWaU R PLRciUdLR 

PeQRV afeWadR SeOR SURceVVR da dReQoa, WRPaQdR R cXLdadR de WaPbpP eYLWaU UegL}eV 

cRP VLQaO aQRUPaOPeQWe baL[R. A aOWeUaomR PLRciUdLca agXda fRL dLagQRVWLcada TXaQdR 

MaSa T1 > 996 PV e MaSa T2 > 49 PV. AV iUeaV fRcaLV dR RT fRUaP defLQLdaV cRPR 

aTXeOaV cRP XP deVYLR SadUmR de LQWeQVLdade dR VLQaO (IS) � 2,0 acLPa da IS PpdLa dR 

PLRciUdLR UePRWR. PaUa caOcXOaU a e[WeQVmR da OeVmR dR PLRciUdLR eP XP LQdLYtdXR 

deWecWadR SeOaV WpcQLcaV de caUacWeUL]aomR WecLdXaO, a SRUceQWageP de PLRciUdLR 

aQRUPaO, cRQfRUPe defLQLda acLPa, fRL deWeUPLQada SaUa cada VegPeQWR e, eP VegXLda, 

caOcXOada a PpdLa SaUa eVVe SacLeQWe. 

 

2.4 Avaliaomo da qualidade da imagem daRMC 

Cada VegPeQWR PLRciUdLcR dR YeQWUtcXOR eVTXeUdR fRL ULgRURVaPeQWe aYaOLadR 

TXaQWR j TXaOLdade da LPageP aQWeV da LQcOXVmR QaV aQiOLVeV fLQaLV e fRUaP LQcOXtdRV 
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aSeQaV VegPeQWRV cRP aUWefaWRV LQe[LVWeQWeV RX PtQLPRV. TUrV cRQWUROeV fRUaP 

UeMeLWadRV deYLdR a aUWefaWRV. QXaWUR cRQWUROeV fRUaP e[cOXtdRV deYLdR j 

LQdLVSRQLbLOLdade dRV dadRV dRV PaSaV. 

 

ANÈLISE ESTATËSTICA 

OV dadRV fRUaP aSUeVeQWadRV cRPR PpdLa e deVYLR SadUmR RX PedLaQa e 

LQWeUYaOR de cRQfLaQoa. PaUa YaULiYeLV cRQWtQXaV de dLVWULbXLomR QRUPaO, R WeVWe W de 

SWXdeQW fRL XWLOL]adR. PaUa YaULiYeLV cRQWtQXaV de dLVWULbXLomR QmR-QRUPaO, R WeVWe QmR 

SaUaPpWULcR de WLOcR[RQ-MaQQ-WKLWQe\ fRL XWLOL]adR. PaUa YaULiYeLV caWegyULcaV, a 

cRPSaUaomR fRL aYaOLada SeORV WeVWeV TXL-TXadUadR RX e[aWR de FLVcKeU. FRL adRWadR XP 

QtYeO de VLgQLfLckQcLa de 5%. PaUa aQiOLVe, fRUaP XWLOL]adRV RV SURgUaPaV eVWaWtVWLcRV 

SPSS 21.0 (SPSS, CKLcagR) e MedCaOc LWd 2020. O ciOcXOR dR WaPaQKR da aPRVWUa QmR 

fRL XWLOL]adR deYLdR j SUeYaOrQcLa LQceUWa da dReQoa. IQLcLaOPeQWe, SOaQeMaYa-Ve LQcOXLU 

20 caVRV de PLRcaUdLWe QR WUabaOKR e fRUaP eQcRQWUadRV 22 caVRV. EVVe Q~PeUR p 

cRPSaWtYeO cRP RXWUaV SeVTXLVaV dLVSRQtYeLV Qa OLWeUaWXUa.7 

 

RESULTADOS 

O SULQcLSaO VLQWRPa UefeULdR cRPR PRWLYR SaUa a UeaOL]aomR de XPa RMC Qa 

bXVca de PLRcaUdLWe fRL dRU QR SeLWR (91%). OV SacLeQWeV aSUeVeQWaYaP SRXcaV 

cRPRUbLdadeV. A PaLV fUeTXeQWe fRL KLSeUWeQVmR (18% QRV caVRV e 11% QRV cRQWUROeV). 

QXaVe 70% dRV caVRV fRUaP VXbPeWLdRV j RMC QR cRQWe[WR de LQWeUQaomR KRVSLWaOaU, 

eQTXaQWR 95% dRV cRQWUROeV QR cRQWe[WR de aPbXOaWyULR. EVWUXWXUaOPeQWe, RV cRUao}eV 

fRUaP PXLWR VePeOKaQWeV, QR eQWaQWR, RV caVRV aSUeVeQWaUaP PeQRU fUaomR de eMeomR dR 

YeQWUtcXOR eVTXeUdR (FEVE) dR TXe RV cRQWUROeV (51� 6% YV 65 � 6%; S<0,0001) e 

dLfeUeQWeV YROXPeV eMeWLYRV (84 � 21 PL YV 102 � 18; S<0,0079). ASeQaV XP SacLeQWe 
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cRP PLRcaUdLWe fRL eQcaPLQKadR SaUa bLySVLa (5%). AV caUacWeUtVWLcaV cOtQLcaV e 

aQaW{PLcaV dRV SacLeQWeV dLYLdLdaV SRU gUXSRV eVWmR deWaOKadaV Qa TabeOa 1.  

 

Relaomo T2/M~sculo Esquelptico (T2/ME) 

PaUa a aQiOLVe da ReOaomR T2/ME fRUaP cRQVLdeUadRV aOWeUadRV YaORUeV ≥ 2:1.  

A PpdLa da ReOaomR T2/ME eQWUe aV UegL}eV cRP SaUedeV afeWadaV cRP RT dRV 

caVRV e R P~VcXOR eVTXeOpWLcR fRL de 2,75 � 1, R TXe UeSUeVeQWRX edePa QeVVaV SaUedeV.  

A PpdLa da ReOaomR T2/ME eQWUe aV UegL}eV cRP SaUedeV QmR afeWadaV cRP RT 

dRV caVRV e R P~VcXOR eVTXeOpWLcR fRL de 1,50 � 0,2, R TXe UeSUeVeQWRX YaORU QRUPaO 

QeVVaV SaUedeV.  

A aQiOLVe da ReOaomR T2/ME daV SaUedeV afeWadaV YV QmR afeWadaV dRV caVRV 

aSUeVeQWRX dLfeUeQoa eVWaWLVWLcaPeQWe VLgQLfLcaWLYa (2,75 � 1 YV 1,50 � 0,2; S < 0,0001). 

 

Realce Tardio com Gadoltnio (RT) 

NRV SacLeQWeV cRP PLRcaUdLWe, aV LPageQV cRP RT+ fRUaP fUeTXeQWePeQWe 

YLVWaV eP PaLV de XPa SaUede YeQWULcXOaU. A SaUede PaLV acRPeWLda QRV caVRV fRL a 

SRVWeULRU (95%), VegXLda SeOa OaWeUaO (68%), aQWeULRU (32%), LQfeULRU (32%) e VeSWR 

(18%). QXaQWR aRV SadU}eV de OeVmR PLRciUdLca dRV caVRV, R PaLRU eQYROYLPeQWR fRL QR 

PeVRciUdLR (86%), VegXLdR SeOR VXbeSLciUdLR (77%). A PpdLa da PaVVa de fLbURVe fRL 

de 12 gUaPaV (9% dR PLRciUdLR). O Q~PeUR de SaUedeV afeWadaV SRU RT QRV caVRV fRL 

58 de 132 (44%) e 0 de 108 (0%) QRV cRQWUROeV. 

 

Mapa T1 

PaUa aQiOLVe dR MaSa T1, YaORUeV � 996 PV fRUaP cRQVLdeUadRV aOWeUadRV. O 

Q~PeUR de SaUedeV afeWadaV dRV caVRV fRL 111 de 132 (84%). AV SaUedeV RT+ dRV caVRV 

aSUeVeQWaUaP PpdLa dR MaSa T1 VLgQLfLcaWLYaPeQWe dLfeUeQWe daV SaUedeV RT- dRV caVRV 
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(1057 � 30 YV 1028 � 48; S=0,0001). A PpdLa dR MaSa T1 de WRdaV aV SaUedeV RT- dRV 

caVRV fRL VLgQLfLcaWLYaPeQWe dLfeUeQWe da PpdLa daV UeVSecWLYaV SaUedeV dRV cRQWUROeV 

(1028 � 48 YV 996 � 10; S <0,0001). AV PpdLaV dR MaSa T1 eQWUe cada gUXSR VmR 

PRVWUadaV Qa TabeOa 2.  

ObVeUYaQdR a SaUede PaLV fUeTXeQWePeQWe aOWeUada eP QRVVa SRSXOaomR de 

SacLeQWeV, a SaUede SRVWeULRU, a PpdLa dR MaSa T1 da SaUede afeWada dRV caVRV fRL 1068 

� 47 PV. EVVa PpdLa fRL VLgQLfLcaWLYaPeQWe dLfeUeQWe de WRdaV aV SaUedeV QmR afeWadaV 

cRQWUa OaWeUaLV deVWeV caVRV, 1027 � 49 PV (S = 0,0011). EVWa aOWeUaomR PaQWeYe-Ve 

VLgQLfLcaWLYa TXaQdR cRPSaUaPRV WRdaV aV SaUedeV QmR afeWadaV dRV caVRV cRP RV 

cRQWUROeV, (1027 � 49PV YV 994 � 38 PV (S = 0,0084). A FLgXUa 2 PRVWUa R e[ePSOR de 

SaUede SRVWeULRU. 

 

Mapa T2 

PaUa aQiOLVe dR MaSa T2, YaORUeV � 49 PV fRUaP cRQVLdeUadRV aOWeUadRV. O 

Q~PeUR de SaUedeV afeWadaV QRV caVRV fRL 69 de 130 (53%). AV SaUedeV RT+ dRV caVRV 

aSUeVeQWaUaP PpdLa dR MaSa T2 VLgQLfLcaWLYaPeQWe dLfeUeQWe daV SaUedeV RT- dRV caVRV 

(51 � 2 YV 49 � 4; S=0,0008). A PpdLa dR MaSa T2 de WRdaV aV SaUedeV RT- dRV caVRV 

QmR aSUeVeQWRX dLfeUeQoa eVWaWtVWLca eP UeOaomR a PpdLa daV SaUedeV dRV cRQWUROeV (49 � 

4 YV 48 � 1; S <0,0001). AV PpdLaV dR MaSa T2 eQWUe cada gUXSR VmR PRVWUadaV Qa 

TabeOa 3.  

ObVeUYaQdR a SaUede SRVWeULRU, R MaSa T2 PRVWURX dLfeUeQoa eVWaWtVWLca eQWUe aV 

SaUedeV afeWadaV dRV caVRV e aV SaUedeV QmR afeWadaV dRV PeVPRV caVRV (52 � 5 YV 49 � 

4 PV; S = 0,0062). A FLgXUa 3 PRVWUa R e[ePSOR de SaUede SRVWeULRU e a FLgXUa 4 PRVWUa 

a UeOaomR eQWUe RV dLfeUeQWeV PpWRdRV de LPageP. 
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DISCUSSO 

O SUeVeQWe eVWXdR caVR-cRQWUROe dePRQVWURX TXe a aQiOLVe dR MaSa T1 aYaOLRX 

de fRUPa PaLV abUaQgeQWe aV SaUedeV dR PLRciUdLR VXSRVWaPeQWe QRUPaLV dRV caVRV de 

PLRcaUdLWe. CRPSaUaQdR aV SaUedeV RT+ cRP aV RT- dRV caVRV cRP RV cRQWUROeV 

eYLdeQcLRX-Ve, aOpP dR SURceVVR LQfOaPaWyULR UegLRQaO, XP SURceVVR de acRPeWLPeQWR 

dLfXVR dR PLRciUdLR.  

EPbRUa R MaSa T1 YeQKa VeQdR SURgUeVVLYaPeQWe PaLV XWLOL]adR cRPR 

feUUaPeQWa cRPSOePeQWaU QR dLagQyVWLcR de PLRcaUdLWe9, QRVVR WUabaOKR YeP a 

LQYeVWLgaU eVVe PpWRdR MXVWaPeQWe QaV SaUedeV KRMe cRQVLdeUadaV QmR cRPSURPeWLdaV 

SeOa LQfOaPaomR PLRciUdLca TXaQdR aYaOLadaV SeOR RT. DePRQVWUaPRV, de fRUPa 

cRPSaUaWLYa, TXe aV SaUedeV dLWaV QRUPaLV dRV SacLeQWeV cRP PLRcaUdLWe eVWmR, Qa 

YeUdade, WaPbpP cRPSURPeWLdaV. O MaSa T1 de 1028 � 48 PV QaV SaUedeV QmR 

afeWadaV dRV caVRV dePRQVWURX VeU eVWaWLVWLcaPeQWe dLfeUeQWe dRV cRQWUROeV, R TXe YeP a 

cRQfLUPaU a KLSyWeVe de TXe aV SaUedeV ³QRUPaLV´ dRV caVRV QmR VmR de faWR QRUPaLV. 

PRU RXWUR OadR, R edePa PLRciUdLcR, aYaOLadR SeOR MaSa T2, QmR dePRQVWURX dLfeUeQoa 

eQWUe aV SaUedeV RT- dRV caVRV e SaUedeV dRV cRQWUROeV. O WUabaOKR PRVWURX dadRV 

VePeOKaQWeV j OLWeUaWXUa LQWeUQacLRQaO.8 

O Q~PeUR de SaUedeV afeWadaV SeOR RT QRV caVRV fRL 44% e SeOR MaSa T1 fRL 

84%. IQWeUSUeWRX-Ve eVVe UeVXOWadR cRPR XP eQYROYLPeQWR dLfXVR LPSRUWaQWe dR 

PLRciUdLR, de fRUPa TXe TXaVe WRdR R cRUaomR eVWaULa de aOgXPa fRUPa cRPSURPeWLdR 

eP QRVVRV SacLeQWeV cRP PLRcaUdLWe. 

AcUedLWa-Ve TXe eVWe faWR SRVVa cRQWULbXLU SaUa R cRQKecLPeQWR SRU dRLV 

caPLQKRV: a) SRU facLOLWaU R deVePSeQKR dLagQyVWLcR da RMC eP SacLeQWeV cRP 

PLRcaUdLWe, SaUWLcXOaUPeQWe eP caVRV OLPtWURfeV RX de dLftcLO dLagQyVWLcR e; b) SRU 

cRQWULbXLU SaUa XP QRYR cRQceLWR QR dLagQyVWLcR de PLRcaUdLWe aR SRVVLbLOLWaU R 

dLagQyVWLcR de fRUPa RbMeWLYa, QXPpULca e TXaQWLfLciYeO, dLfeUeQWePeQWe dR TXe 



66 

aWXaOPeQWe RcRUUe cRP R RT QR TXaO R dLagQyVWLcR p VXbMeWLYR e deSeQdeQWe da 

aYaOLaomR YLVXaO dR RSeUadRU. AOpP dLVVR, cabe VaOLeQWaU TXe a aYaOLaomR dR MaSa T1 

dLVSeQVa XVR de cRQWUaVWeV, R TXe UedX] ULVcR de aOeUgLaV, SeUPLWe R XVR eP SacLeQWeV 

cRP LQVXfLcLrQcLa UeQaO e UedX] cXVWRV. A PULPeLUa DLUeWUL] BUaVLOeLUa de MLRcaUdLWe1 

QmR PeQcLRQa eVWe PpWRdR e a SegXQda DLUeWUL] de ReVVRQkQcLa MagQpWLca CaUdtaca10 

aSeQaV cLWa RV PaSaV cRPR PpWRdR SURPLVVRU. 

 UP eVWXdR RbVeUYacLRQaO PXOWLcrQWULcR eYLdeQcLRX TXe R MaSa T1 e R VEC 

fRUaP fRUWeV SUedLWRUeV de PaX SURgQyVWLcR Qa PLRcaUdLRSaWLa dLOaWada QmR LVTXrPLca.11 

ASeVaU dLVVR, aLQda QmR p SRVVtYeO VabeU Ve eVVe PLRciUdLR aOWeUadR p, de fRUPa LVROada, 

XP SUedLWRU de eYeQWR caUdLRYaVcXOaU Qa PLRcaUdLWe e QaV RXWUaV dReQoaV 

caUdLRYaVcXOaUeV deYLdR a faOWa de eVWXdRV cRP VegXLPeQWR VXfLcLeQWe VRbUe R WePa. 

A aOWeUaomR dLfXVa dR MaSa T1 QaV SaUedeV QmR afeWadaV deVcULWaV eP QRVVR 

WUabaOKR SRdeULa WeU UeSeUcXVVmR SURgQyVWLca LPSRUWaQWe a ORQgR SUa]R. Ta\ORU eW aO. cLWa 

TXe a fLbURVe dLfXVa WeP VLdR LdeQWLfLcada cRPR faWRU eWLROygLcR de dLVfXQomR dLaVWyOLca, 

de LQVXfLcLrQcLa caUdtaca e de PRUWe V~bLWa.12 

CRP UeOaomR aR MaSa T2, aOgXQV eVWXdRV WaPbpP PRVWUaUaP TXe R XVR deVVe 

PpWRdR VeULa caSa] de ORcaOL]aU aV iUeaV eQYROYLdaV Qa PLRcaUdLWe cRP PeOKRU 

VeQVLbLOLdade dR TXe aV LPageQV SRQdeUadaV eP T2 LVROadaPeQWe. O XVR de YaORUeV > 59 

PV eP RMC de 1,5 TeVOa dePRQVWURX VeQVLbLOLdade e eVSecLfLcLdade de 94% e 97%, 

UeVSecWLYaPeQWe, SaUa LdeQWLfLcaU eVVaV iUeaV.13 UWLOL]aQdR R OLPLaU de 49 PV, R QRVVR 

eVWXdR cRQfLUPRX a dLfeUeQoa eQWUe caVRV cRP SaUedeV afeWadaV cRP RT+ e cRQWUROeV, 

PaV QmR cRQVegXLX dLfeUeQcLaU LQdLYLdXaOPeQWe SaUede RT+ e RT- eQWUe RV caVRV 

(TabeOa 3). 

A PpdLa da UeOaomR T2/ME QaV SaUedeV cRP RT+ fRL de 2,75 � 1, YaORU 

cRQVLdeUadR aOWeUadR, e aSUeVeQWRX YaORUeV QRUPaLV QaV SaUedeV VeP UeaOce WaUdLR (RT-). 

EQTXaQWR R MaSa T1 fRL caSa] de dePRQVWUaU TXe, aOpP dR SURceVVR UegLRQaO, Ki XP 
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SURceVVR de acRPeWLPeQWR dLfXVR dR PLRciUdLR eP SacLeQWeV cRP PLRcaUdLWe, a ReOaomR 

T2/ME, aSUeVeQWRX aOWeUao}eV cRQgUXeQWeV cRP aV UegL}eV afeWadaV RX QmR afeWadaV SeOR 

ReaOce TaUdLR. PRUWaQWR, a ReOaomR T2/ME faOKRX eP eQcRQWUaU aV aOWeUao}eV VXgeVWLYaV 

de acRPeWLPeQWR dLfXVR deWecWadaV SeOR MaSa T1.  

AVVLP, R MaSa T1 fRL a ~QLca WpcQLca caSa] de LdeQWLfLcaU aOWeUao}eV dLfXVaV QaV 

caUacWeUtVWLcaV WecLdXaLV dR PLRciUdLR, PRVWUaQdR-Ve aOWeUadR QaV SaUedeV YeQWULcXOaUeV 

VXSRVWaPeQWe QRUPaLV, VeP acRPeWLPeQWR SeOR UeaOce WaUdLR.  

 

LIMITAd®ES DO ESTUDO 

EP QRVVR eVWXdR, RV SacLeQWeV fRUaP VeOecLRQadRV QR PRPeQWR da UeaOL]aomR da 

RMC e QmR QeceVVaULaPeQWe QR PRPeQWR dR dLagQyVWLcR de PLRcaUdLWe. IVVR SRde WeU 

UedX]LdR de ceUWa fRUPa a acXUicLa dLagQyVWLca da RMC. NR eQWaQWR, cRPR QRVVR 

SULQcLSaO RbMeWLYR fRL a cRPSaUaomR eQWUe aV SaUedeV PLRciUdLcaV dRV PeVPRV SacLeQWeV, 

eVWa OLPLWaomR SRVVLYeOPeQWe SURWeMa, aR LQYpV de cRPSURPeWeU a aQiOLVe. 

TRdRV RV cRQWUROeV aSUeVeQWaYaP RT -, cRP YaORUeV de PaSa T1 PaLV aOWRV eP 

cRPSaUaomR cRP eVWXdRV aQWeULRUeV14. EVWe acKadR SRde WeU dLPLQXtdR aV cKaQceV de 

eQcRQWUaU dLfeUeQoaV eQWUe caVRV e cRQWUROeV. NR eQWaQWR, PeVPR cRP eVWe acKadR 

LPSUeYLVWR, fRL SRVVtYeO eQcRQWUaU XPa dLfeUeQoa VLgQLfLcaWLYa eQWUe R MaSa T1 dRV 

cRQWUROeV e daV SaUedeV RT- dRV caVRV, acUedLWa-Ve TXe eVWe fRL XP YLpV cRQVeUYadRU. 

EVVa OLPLWaomR WaPbpP SRde WeU dLPLQXtdR a VLgQLfLckQcLa eVWaWtVWLca da aQiOLVe dR MaSa 

T2 eQWUe RV gUXSRV.  
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CONCLUSO 

EVWe eVWXdR VXgeUe TXe aV SaUedeV dR PLRciUdLR RT- eP SacLeQWeV cRP 

PLRcaUdLWe, SRVVXeP MaSa T1 aOWeUadR. OV YaORUeV aOWeUadRV de MaSa T1 eQcRQWUadR 

QaV SaUedeV RT- VmR LQWeUPedLiULRV eQWUe RV YaORUeV de MaSa T1 eQcRQWUadRV QaV 

SaUedeV RT+ dRV caVRV e RV YaORUeV dRV cRQWUROeV. A aQiOLVe dR MaSa T1 UeYeORX 

eQYROYLPeQWR dLfXVR dR PLRciUdLR QmR eYLdeQcLadR SeOR RT. EVVe PpWRdR de LPageP 

SRdeULa VeU XVadR SaUa PeOKRUaU a acXUicLa da RMC QR dLagQyVWLcR de PLRcaUdLWe.   
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LEGENDAS DAS TABELAS E DAS FIGURAS 

 

TABELA 1: CaUacWeUtVWLcaV cOtQLcaV e aQaW{PLcaV dRV caVRV e cRQWUROeV de PLRcaUdLWe.  

 

TABELA 2: CRPSaUaomR eQWUe RV gUXSRV SeOR MaSa T1 QaV SaUedeV afeWadaV (RT+) dRV caVRV e dR 

MaSa T1 eP WRdaV aV RXWUaV SaUedeV QmR afeWadaV dRV PeVPRV caVRV (RT-) e daV UeVSecWLYaV 

SaUedeV QmR afeWadaV dRV cRQWUROeV (RT-).  

 

TABELA 3: CRPSaUaomR eQWUe RV gUXSRV SeOR MaSa T2 QaV SaUedeV afeWadaV (RT+) dRV caVRV e dR 

MaSa T2 eP WRdaV aV RXWUaV SaUedeV QmR afeWadaV dRV PeVPRV caVRV (RT-) e daV UeVSecWLYaV 

SaUedeV QmR afeWadaV dRV cRQWUROeV (RT-).  

 

FIGURA 1: AQiOLVe daV LPageQV eQWUe SaUedeV de caVRV e de cRQWUROeV. 

 

FIGURA 2: PaUede SRVWeULRU e R YaORU LQWeUPedLiULR dR MaSa T1 eP WRdaV aV SaUedeV QmR afeWadaV  

RT- dRV caVRV (cROXQa a]XO). A VXSRVWa SaUede QRUPaO dR PLRcaUdLR p dLfeUeQWe dRV cRQWUROeV e daV 

SaUedeV afeWadaV dRV caVRV. *WRdRV S < 0,05. OV YaORUeV fRUaP e[SUeVVRV SRU PpdLaV. 

 

FIGURA 3: A aQiOLVe da SaUede SRVWeULRU dR MaSa T2 PRVWURX dLfeUeQoa VLgQLfLcaWLYa eQWUe aV 

SaUedeV RT+ dRV caVRV (cROXQa a]XO) e aV SaUedeV RT- dRV PeVPRV caVRV (cROXQa YeUde). NeQKXPa 

dLfeUeQoa eVWaWtVWLca fRL eQcRQWUada Qa cRPSaUaomR cRP RV cRQWUROeV RT- (cROXQa aPaUeOa). OV 

YaORUeV fRUaP e[SUeVVRV SRU PpdLaV. 

 

FIGURA 4: ReOaomR eQWUe dLfeUeQWeV PpWRdRV de LPageP. a) RT + Qa SaUede aQWeUROaWeUaO e RT- QR 

VeSWR; b) UeOaomR T2/ME (3,38) dePRQVWUa edePa Qa SaUede aQWeUROaWeUaO e YaORU QRUPaO (1,82) QR 

VeSWR; c) MaSa T1 aOWeUadR Qa SaUede aQWeUROaWeUaO (1121 PV) e QR VeSWR (1041 PV); d) MaSa T2 

aOWeUadR Qa SaUede aQWeUROaWeUaO (57 PV) e QRUPaO QR VeSWR (42 PV); 
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8. CONCLUS®ES E CONSIDERAd®ES FINAIS 

 

EVWe eVWXdR VXgeUe TXe aV SaUedeV de PLRciUdLR RT- eP SacLeQWeV cRP PLRcaUdLWe, SRVVXeP 

MaSa T1 aOWeUadR. OV YaORUeV aOWeUadRV de MaSa T1 eQcRQWUadR QaV SaUedeV RT-, VmR LQWeUPedLiULRV 

eQWUe RV YaORUeV de MaSa T1 eQcRQWUadRV QaV SaUedeV RT+ dRV caVRV e RV YaORUeV dRV cRQWUROeV. A 

aQiOLVe dR MaSa T1 UeYeORX eQYROYLPeQWR dLfXVR dR PLRciUdLR QmR eYLdeQcLadR SeOR RT. EVVe 

PpWRdR de LPageP SRdeULa VeU XVadR SaUa PeOKRUaU a acXUicLa da RMC QR dLagQyVWLcR de 

PLRcaUdLWe.   
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9. ANEXOS 
ANEXO A 

AGENTES INFECCIOSOS 
x BacWeULaQR: HaePRSKLOXV LQfOXeQ]ae, PLcRbacWpULa (WXbeUcXORVe), P\cRSOaVPa SQeXPRQLae, RXWURV (UaUR)  

x EVSLURTXeWa: BRUUeOLa (dReQoa de L\Pe), OeSWRVSLUa (dReQoa de WeLO)  

x F~QgLcR: LQcRPXP, SULQcLSaOPeQWe SacLeQWeV LPXQRcRPSURPeWLdRV 

x PURWR]RiULR: WU\SaQRVRPa cUX]L (cRPXP Qa APpULca dR SXO), RXWURV (UaUR) 

x PaUaVLWiULa: UaUa 

x RLcNeWWVLaO: UaUa 

x VLUaO (cRPXP): YtUXV de RNA: YtUXV cR[VacNLeY A e B, ecKRYtUXV, YtUXV LQfOXeQ]a A e B, YtUXV VLQcLcLaO 
UeVSLUaWyULR,YtUXV da LPXQRdefLcLrQcLa KXPaQa-1. VtUXV de DNA: SaUYRYtUXV B19 (PaLV cRPXP QaV 
UeceQWeV VpULeV aOePmV), adeQRYtUXV (SULQcLSaOPeQWe caVRV SedLiWULcRV), cLWRPegaORYtUXV (SacLeQWeV 
LPXQRcRPSURPeWLdRV), YtUXV dR KeUSeV VLPSOe[, YtUXV dR KeUSeV KXPaQR-6 (cRPXP eP SacLeQWeV 
aOePmeV, fUeTXeQWePeQWe aVVRcLadR aR SaUYRYtUXV B19), YtUXV de ESVWeLQ-BaUU, RXWURV (UaURV) 

MEDICAMENTOS E INTOXICAd®ES 
x MedLcaPeQWRV: aQfeWaPLQaV, aQWUacLcOLQaV, cRcatQa, cLcORfRVfaPLda, eWaQRO, fOXRURXUacLO, OtWLR, 

caWecROaPLQaV, KePeWLQa, LQWeUOeXcLQa-2, WUaVWX]XPabe, cOR]aSLQa 

x MeWaLV SeVadRV: cRbUe, feUUR, cKXPbR,  

x DLYeUVRV: SLcada de eVcRUSLmR, SLcada de cRbUa e aUaQKa, SLcada de abeOKa e YeVSa, PRQy[LdR de caUbRQR, 
LQaOaQWeV, fyVfRUR, aUVrQLcR, a]Lda de VydLR 

x HRUP{QLRV: feRcURPRcLWRPa 

x VLWaPLQaV: beUL-beUL 

x AgeQWeV ftVLcRV: UadLaomR, cKRTXe eOpWULcR 

IMUNO-MEDIADO 
x AXWRLPXQeV yUgmR-eVSectfLcR (SULPiULRV RX SyV-LQfeccLRVRV) 

x LLQfRcLWiULRV (cRPXQV), cpOXOaV gLgaQWeV (UaURV)  

x AXWR-LPXQeV aVVRcLadRV a dLVW~UbLRV aXWR-LPXQeV RX LPXQeV e[WUa-caUdtacRV: O~SXV eULWePaWRVR VLVWrPLcR, 
aUWULWe UeXPaWyLde, VtQdURPe de CKXUg-SWUaXVV, VtQdURPe de KaZaVaNL, LQfOaPaWyULR dReQoa LQWeVWLQaO, 
eVcOeURdeUPLa, SROLPLRVLWe, PLaVWeQLa gUaYe, dLabeWeV PeOOLWXV LQVXOLQR-deSeQdeQWe, 
WLUeRWR[LcRVe,VaUcRLdRVe, gUaQXORPaWRVe de WegeQeU: 

x AOpUgLca 

x DLYeUVRV: WR[yLde WeWkQLcR, YacLQaV, dReQoa VpULca 

x MedLcaPeQWRV: SeQLcLOLQa, cefacORU, cROcKLcLQa, fXURVePLda, LVRQLa]Lda, OLdRcatQa, WeWUacLcOLQa, 
VXOfRQaPLdaV, feQLWRtQa, feQLObXWa]RQa, PeWLOdRSa, dLXUpWLcRV WLa]tdLcRV, aPLWULSWLOLQa  

x AORaQWLgrQLca: UeMeLomR aR WUaQVSOaQWe caUdtacR 
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ANEXO B 
 
 
 

APRESENTAd®ES CLËNICAS 

1. DRU WRUicLca agXda, SeULcaUdtWLca RX SVeXdR LVTXrPLca; 
2. IQtcLR UeceQWe (dLaV aWp 3 PeVeV) RX agUaYaPeQWR de: dLVSQpLa eP UeSRXVR RX e[eUctcLR e / RX 

fadLga, cRP RX VeP VLQaLV de LQVXfLcLrQcLa caUdtaca eVTXeUda e / RX dLUeLWa; 
3. SXbagXda / cU{QLca (3 PeVeV) RX agUaYaPeQWR de: dLVSQpLa eP UeSRXVR RX e[eUctcLR e / RX 

fadLga, cRP RX VeP VLQaLV de LQVXfLcLrQcLa caUdtaca eVTXeUda e / RX dLUeLWa; 
4. PaOSLWao}eV e / RX VLQWRPaV de aUULWPLa LQe[SOLciYeLV e / RX VtQcRSe e / RX PRUWe caUdtaca V~bLWa 

abRUWada; 
5. CKRTXe caUdLRgrQLcR LQe[SOLciYeO. 

CRITeRIOS DIAGNÏSTICOS 

I. Recursos de ECG / Holter / teste de estresse 
    NRYa aOWeUaomR aR ECG de 12 deULYao}eV e / RX HROWeU e / RX WeVWe de eVWUeVVe cRP TXaOTXeU XPa 
daV VegXLQWeV aOWeUao}eV: bORTXeLR aWULRYeQWULcXOaU dR 1� aR 3� gUaX, bORTXeLR de UaPR, aOWeUaomR da 
RQda T RX dR VegPeQWR ST (eOeYaomR RX deSUeVVmR dR ST, LQYeUVmR da RQda T), SaUada VLQXVaO, 
WaTXLcaUdLa RX fLbULOaomR YeQWULcXOaU, aVVLVWROLa, fLbULOaomR aWULaO, aOWXUa da RQda R UedX]Lda, aWUaVR 
Qa cRQdXomR LQWUaYeQWULcXOaU (cRPSOe[R QRS aOaUgadR), RQdaV Q aQRUPaLV, baL[a YROWageP, 
baWLPeQWRV SUePaWXURV fUeTXeQWeV, WaTXLcaUdLa VXSUaYeQWULcXOaU. 
 
II. Marcadores de miocardiocitylise  
       TURSRQLQa T RX TURSRQLQa I eOeYadaV 
 
III. Anormalidades funcionais e estruturais na imagem cardtaca (Ecocardiograma / 
Angiografia / Ressonkncia Magnptica Cardtaca) 
    NRYa RX LQe[SOLcada aQRUPaOLdade fXQcLRQaO RX eVWUXWXUaO dR VE e/RX VD (LQcOXLQdR acKadR 
LQcLdeQWaO eP LQdLYtdXRV aSaUeQWePeQWe aVVLQWRPiWLcRV): PRYLPeQWR UegLRQaO da SaUede RX 
aQRUPaOLdade gORbaO da fXQomR VLVWyOLca RX dLaVWyOLca, cRP RX VeP dLOaWaomR YeQWULcXOaU, cRP RX 
VeP aXPeQWR da eVSeVVXUa da SaUede, cRP RX VeP deUUaPe SeULciUdLcR, cRP RX VeP WURPbRV 
eQdRcaYLWiULRV. 
 
IV Caracteri]aomo tecidual por RMC  
    EdePa e / RX UeaOce WaUdLR cRP SadUmR cOiVVLcR de PLRcaUdLWe. 
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ANEXO C 
 
 

IMAGENS BASEADAS EM T2 

IQWeQVLdade de SLQaO UegLRQaO aOWR de T2 

ou 

Ra]mR GORbaO de IQWeQVLdade de SLQaO de T2 � 2,0 eP LPageQV de T2 SRQdeUadR de RMC 

ou 

AXPeQWR UegLRQaO RX gORbaO dR WePSR de UeOa[aPeQWR dR PLRciUdLR eP T2. 

IMAGENS BASEADAS EM T1 

AXPeQWR UegLRQaO RX gORbaO dR WePSR de UeOa[aPeQWR T1 QaWLYR dR PLRciUdLR RX VEC 

ou 

ÈUeaV cRP aOWR IQWeQVLdade de SLQaO eP XP SadUmR de dLVWULbXLomR QmR LVTXrPLcR eP LPageQV 
ReaOce TaUdLR 
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ANEXO D 
 
 
 

  
 



TabOe 1 

ChaUacWeULVWLc 

M\RcaUdLWLV  

(Q=22) 

CRQWUROV  

(Q=18) 

Mean age - \r (SD) 34 (16) 42 (12) 

Female sex - n (%) 3 (13) 3 (16) 

Race - White - n (%) 22 (100) 18 (100) 

Reason to perform CMR - n (%)   

Suspected m\ocarditis 13 (59) 4 (22) 

Normal catheteri]ation 6 (27) 3 (17) 

Chest pain 1 (5) 11 (61) 

Abnormal troponin 2 (9) 0 (0) 

Status at the time of CMR - n (%)   

Inpatient 15 (68) 1 (5) 

Outpatient 7 (32) 17 (95) 

Comorbidities - n (%)   

H\pertension 4 (18) 2 (11) 

Diabetes mellitus 0 (0) 0 (0) 

Coronar\ arter\ disease 0 (0) 0 (0) 

Stroke 0 (0) 0 (0) 

Heart failure 0 (0) 0 (0) 

Smoker 1 (5) 0 (0) 

Other medical histor\ - n (%)   

Arrh\thmia 0 (0) 0 (0) 

Chronic renal disease 0 (0) 0 (0) 



Malignanc\ 0 (0) 1 (5) 

S\mptoms - n (%)   

Chest pain 20 (91) 15 (83) 

D\spnea 1 (5) 1 (5) 

Palpitation 1 (5) 3 (17) 

Abdominal pain 3 (14) 0 (0) 

Biops\ - n (%) 1 (5) NA 

Troponin T (𝜇g/L) - mean (SD)   

First 6 (16) NA 

Second  4 (5) NA 

Third 4 (8) NA 

Fourth 3 (3) NA 

LGE topograph\ - n (%)   

Subepicardium 17 (77) NA 

Mesocardium 19 (86) NA 

Anterior 7 (32) NA 

Posterior 21 (95) NA 

Lateral 15 (68) NA 

Inferior 7 (32) NA 

Posterior septum  4 (18) NA 

Anterior septum 4 (18) NA 

Heart dimensions - mean (SD)   

LVEF  51 (6) 65 (6) 

Left atrium 31 (8) 34 (10) 



LVDD 51 (6) 51 (3) 

LVSD 37 (6) 32 (4) 

Septum 6 (1) 6 (1) 

Posterior wall 6 (1) 6 (1) 

End-diastolic volume 165 (50) 154 (26) 

End-s\stolic volume 82 (32) 52 (14) 

Stroke volume 84 (21) 101 (19) 

LVEF b\ group - n (%) 51 (6) 65 (6) 

<40%  1 (5) 0 (0) 

40-50% 5 (22) 0 (0) 

>50%  16 (73) 18 (100) 

LGE, late gadolinium enhancement; LVDD, left ventricular diastolic diameter;  

LVEF = left ventricular ejection fraction; LVSD, left ventricular s\stolic diameter. 

 



 

 

 
Table 2 

 

AffecWed Wall  
(LGE +) 

T1 mapping in caVe¶V 
affecWed 

Zall 
(mean � SD) 

p (a) 

T1 mapping in all caVe¶V 
XnaffecWed 

ZallV (LGE-) 
(mean � SD) 

p (b) 

T1 mapping of 
reVpecWiYe Zall in 

conWrolV 
(mean � SD) 

p (c) 

AnWerior  
(n) 

1017 � 41 
(7)* 

0,3201 1037 � 44 
(15)** 0,0013 981 � 47 

(18)* 0,0859 

PoVWerior  
(n) 

1068 � 47 
(21)* 0,0011 1027 � 49 

(71)** 0,0084 994 � 38 
(18)* <0,0001 

LaWeral  
(n) 

1075 � 61 
(15)* 0,0168 1032 � 56  

(43)** 0,0284 999 � 40  
(18)* 0,0002 

Inferior  
(n) 

1079 � 31 
(7)* 0,0037 1018 � 45 

(15)** 0,5783 1010 � 36 
(18)* 0,0002 

PoVWerior SepWXm  
(n) 

1059 � 17 
(4)* 0,6912 1074 � 71 

(8)** 0,0038 1001 � 44  
(18)* 0,0191 

AnWerior SepWXm  
(n) 

1005 � 69 
(4)* 0,1450 1074 � 71 

(8)** 0,0023 993 � 48  
(18)* 0,6776 

General Mean 
(n) 

1057 � 30 
(58)** 

0,0001 1028 � 48 
(74)** <0,0001 996 � 10 

(108)** <0,0001 

a: aQaO\VLV beWZeeQ T1 PaSSLQJ LQ caVeV b\ aIIecWed ZaOO aQd T1 PaSSLQJ LQ aOO XQaIIecWed ZaOOV RI WKe VaPe SaWLeQWV; b: aQaO\VLV beWZeeQ T1 PaSSLQJ LQ aOO caVe¶V 
XQaIIecWed ZaOOV aQd T1 PaSSLQJ RI UeVSecWLYe ZaOO LQ cRQWUROV; c: aQaO\VLV beWZeeQ T1 PaSSLQJ LQ caVeV b\ aIIecWed ZaOO aQd aQd T1 PaSSLQJ RI UeVSecWLYe ZaOO LQ 
cRQWUROV. LGE +: SUeVeQce RI OaWe JadROLQLXP eQKaQcePeQW; LGE -: abVeQce RI OaWe JadROLQLXP eQKaQcePeQW; SD: VWaQdaUd deYLaWLRQ; Q*: QXPbeU RI SaWLeQWV; Q** 
QXPbeU RI ZaOOV aVVeVVed. 

 
 
         



 

 

 
Table 3 

 

Wall  
T2 mapping in caVe¶V 

affecWed 
Zall (LGE+) 

(mean � SD) 

p (a) 

T2 mapping in all caVe¶V 
XnaffecWed 

ZallV (LGE-) 
(mean � SD) 

p (b) 

T2 mapping of 
reVpecWiYe Zall in 

conWrolV 
(mean � SD) 

p (c) 

AnWerior  
(n) 

53 � 5 
(7)* 

0,2955 50 � 5 
(15)** 

0,7851 49� 3 
(18)* 

0,0803 

PoVWerior  
(n) 

52� 5 
(21)* 

0,0062 49 � 4 
(71)** 

0,6339 49 � 4 
(18)* 

0,0760 

LaWeral  
(n) 

51� 5 
(15)* 

0,2190 49 � 5 
(43)** 

0,2245 48 � 3 
(18)* 

0,0235 

Inferior  
(n) 

49 � 5 
(7)* 

0,8068 48 � 4 
(15)** 

0,8121 48 � 4 
(18)* 

0,6734 

PoVWerior SepWXm  
(n) 

51� 5 
(3�)* 

0,3317 48 � 3 
(8)** 

0,6868 48� 3 
(18)* 

0,1092 

AnWerior SepWXm  
(n) 

49� 1 
(3�)* 

0,7519 48� 3 
(8)** 

0,6105 49 � 3 
(18)* 

0,9868 

General Mean 
(n) 

51 � 2 
(56)** 

0,0008 49 � 4 
(74)** 

0,9229 49 � 1 
(108)** 

<0,0001 

a: aQaO\VLV beWZeeQ T2 PaSSLQJ LQ caVeV b\ aIIecWed ZaOO aQd T2 PaSSLQJ LQ aOO XQaIIecWed ZaOOV RI WKe VaPe SaWLeQWV; b: aQaO\VLV beWZeeQ T2 PaSSLQJ LQ aOO caVe¶V 
XQaIIecWed ZaOOV aQd T2 PaSSLQJ RI UeVSecWLYe ZaOO LQ cRQWUROV; c: aQaO\VLV beWZeeQ T2 PaSSLQJ LQ caVeV b\ aIIecWed ZaOO aQd aQd T2 PaSSLQJ RI UeVSecWLYe ZaOO 
LQ cRQWUROV. LGE +: SUeVeQce RI OaWe JadROLQLXP eQKaQcePeQW; LGE -: abVeQce RI OaWe JadROLQLXP eQKaQcePeQW; SD: VWaQdaUd deYLaWLRQ; Q*: QXPbeU RI SaWLeQWV; Q** 
QXPbeU RI ZaOOV aVVeVVed; �: RQe ZaOO ORVW dXe WR LPaJe aUWLIacW. 
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