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Prognostic value of CMR feature tracking for predicting future cardiac outcome
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The aim of this study was to investigate the prognostic value of feature
tracking (FT)-derived both LV and right ventricular (RV) strain for predicting cardiac outcome.
We performed both LV and RV strain analysis in 364 patients who had clinically indicated CMR
examination. We measured both LV and RV strain by FT analysis. During a median follow up of 15
months, 36 patients developed major cardiovascular events (MACEs). All FT-derived strain parameters
except for RV-global longitudinal strain were significantly associated with future MACEs in
univariate analysis. In stepwise Cox proportional hazard models, RV-global radial strain provided
incremental prognostic value in models adjusted for age, gender, conventional LVEF or RVEF.
LV-global transverse strain also offered additional value over age, gender, conventional LVEF, or
RVEF. Our results suggest that CMR-FT is a reliable modality for measuring global strain, and these
values are closely associated with future outcome.

MRI



(CMR)

CMR SN
cine

tagging

tagging

Feature
tracking (FT) 2
speckle tracking (ST) cine MRI
FT ).
2.
(D). FT
2 ST
(2). cine CMR FT
(3). cine CMR 2
CMR
(D). CMR 2
FT ST
(GLS, global

circumferential strain: GCS, global radial strain:
GRS)

). 25 26
CMR FT GLS, GCS,
GRS ROC

3. 27~28 CMR
|__r
)
CMRFT
GLS, GCS,GRS 2
(2DE) (3DE) speckle
tracking GLS, GCS,
GRS
CMR
2DE, 3DE 106
( 64 63
38 16 14 )
2DE
2D 3DE
3DE full volume dataset
CMR 3T SSFPimage
GLS,
GCS, GRS

FT

2D/3D speckle tracking

GCS(r=0.90, 0.88)
2) GRS

(12.0) 2DE
(10.5)
GCS (15.4)
3DE (19.3)
CMR GRS
(25.4) 3DE
( 4
CMR FT
ST

GLS(r=0.83, 0.87),

( 1
(r=0.69, 0.82)

( 3) CMR GLS

GLS
3DE

(12.5)
GLS
CMR

2DE (17.1)

(20.5)  2DE
(25.8)



CMRFT vs 30STE

T % W
(208TE + cuRFTY2

IR
cuRFT

L

T w o w m
(2087 + 208782

1. CMR FT 2DE/3DE speckle tracking
GLS
, Bland-Altman ,
CMR  3DE, CMR  2DE, 3DE 2DE
GLS CMR 2DE, 3DE
GCs
P T o I LTS
T, S, B
fﬂm*“_m& _,:,.:2 SRR | i
2. CMR FT 2DE/3DE speckle tracking
GCS
, Bland-Altman ,
CMR  3DE, CMR  2DE, 3DE 2DE
GCS CMR 2DE, 3DE
GLS
GRS

(20STE - cumrm)

W ® » e % e
(30STE + CuRFT2

3. CMR FT
GRS

CMR
GRS

3DE,

LN
(208TE + CMRFTY2

2DE/3DE speckle tracking

, Bland-Altman ,
CMR  2DE, 3DE 2DE
CMR  2DE, 3DE

GLS, GCS

Overall P < 0.001

309 12.0(8.3-15.9)t 12.5(8.7-15.5)1  10.5(7.6-14.9)

Ll

CMRFT 2DEST 3DEST
%
8 (% Overall P < 0.001
50+
15.4(10.0-22.0)* t 17.1(12.0-22.2)1 19.3(10.5-27.0)
40 .
.
30 - ...
204 é %
104
. ... L
CMRFT 2DEST 3DEST
C (%) Overall P < 0.001

20.5(13.8-29.4)* 1 25.4(16.8-34.0) 25.8(14.9-32.7)
.

b o

2DEST

CMRFT 3DEST

4. CMR FT 2DE/3DE speckle tracking
AGLS, B: GCS, C: GRS
, 25 percentile,

75 percentile . 5 percentile, 95 percentile

CMR GLS , 2DE , 3DE
GLS CMR GCS |, 2DE,
3DE CMR GRS , 2DE, 3DE

()
CMRFT

CMR
237
102 30 31

) (

)
15T 3T

SSFPimage

364

CMR
SSFP
(Disk summation )
(LVV) (LVEF)
(RVEF) FT
GLS, GCS, GRS, global transverse

strain (GTS) ( 5 LvVV

LVV LVEF
(r=0.87-0.98)
RVEF
(r=0.44-0.63)
15 36
( 6 4

20 )

Cox GLS

Cox GRS

LVEF (RVEF)



GTS

6)

LVEF (RVEF)

LVEF RVEF

Longitudinal Strain (%)

dboe 0858

Circumferential Strain (%)  Radial Strain (%)

5. CMR FT

GLS, GRS,

8
2
3

GCS

Model

Model1 | Model2 Mosel 3 . Model § Model7 | Models
Ages Sex MIALVEF,. M2+LVGTS MIWRVGRS MIRVEF,. MIsRVEF,. MEsLVGTS MEsRVGRS

6. Cox
(MACEs)
Model 3 , GTS
GTS , , RVEF

GRS
Model 4, Model 8

, LVEF
Model 7

GTS

20%| LogRank: 17.48
P <0,0001

...........

© 6 12 18 24 2 % 42 0 6 12 18 24 % % 4
Follow-up Duration (Months) Follow-up Duration (Months)

7. Kaplan-Meier

FT a: LVEF, b: GTS, c: GRS, Disk
summation d: LVEF, e: RVEF
©)
2
1 Yang L-T, Yamashita E, NagataY, Kado

Y, Oshima S, Otsuji Y, Takeuchi M.:
Prognostic value of biventricular
mechanical parameters assessed using
cardiac magnetic resonance
feature-tracking analysis to predict future
cardiac events. JMagn Reson Imaging
2017;45:1034-1045

2. Obokata M, Nagata Y, Wu VC-C, Kado

Y, Kurabayashi M, Otsuji Y, Takeuchi
M.: Direct comparison of cardiac
magnetic resonance feature tracking and
2D/3D echocardiography speckle
tracking for evaluation of global left
ventricular strain. Eur Heart J
Cardiovasc Img 2016;17:525-532

3

1 Li-Tan Yang et al. Comparison between

3D transthoracic echocardiography and

cardiac magnetic resonance for right

ventricular quantification. 80
2016 3 20

2. Li-Tan Yang et al. Comparison between

cardiac magnetic resonance feature
tracking and standard method for left
ventricular volumes and gjection
fraction. 80

2016 3 20

3. Mizukoshi K. et al. Direct comparison

between cardiovascular magnetic
resonance feature tracking and



1)

)

®)

(4)

tow-dimensional speckle tracking
echocardiography for quantifying left
ventricular strain. 79

2015 4 25

0

TAKEUCHI, Masaaki

30236434

OTSUJI, Yutaka

30264427

SEOQO, Yoshihiro

40375499

YAMASHITA, Eiji




