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Quantitative evaluation of myocardium deformation in patients with
hypertrophic cardiomyopathy by cardiovascular

magnetic resonance feature tracking
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[Abstract] Objective To explore the value of cardiovascular magnetic resonance feature tracking (CMR-FT) in quantita-
tive evaluation of myocardium deformation in patients with hypertrophic cardiomyopathy (HCM). Methods Sixteen HCM
patients (HCM group) and 18 healthy volunteers (control group) were enrolled and measured with CMR-FT. The differ-
ences of left ventricular (LV) end diastolic volume (LVEDV), LV end systolic volume (LVESV)., LV ejection fraction
(LVEF), left ventricular mass (LVMASS) and LV global radial strain (RS)., LV global circumferential strain (CS) were
compared between the two groups. The correlations between segmental wall thickness and segmental RS and CS were stud-
ied. And the correlation among global RS, CS and LVEDV, LVESV, LVEF, LVMASS were analyzed. Results 1V-
MASS in HCM group was higher than that in control group ([133. 74479. 13]g vs [76. 87+14.15]g, P=0.01). No sig-
nificant differences of LVEDV, LVESV, LVEF were found between HCM group and control group (all P=>0. 05). Global
RS and CS were significantly lower in HCM group than those in control group (RS: [27.05=413.35]% wvs [40.62 =+
4.9271%, P<<0.01; CS: [—8.68+5.56]% vs [—20.73+1.56]%, P<C0.01). No significant correlations was observed
between segmental wall thickness and segmental RS (r=—0.41, P<C0.01), CS (r=0.28, P<C0.01), respectively. In
HCM group, no significant correlations was observed between global RS (r=—0.36, —0.41, 0.22, —0.36), CS (r=
0.34, 0.10, 0.22, 0.42) and LVEDV, LVESV, LVEF, LVMASS, respectively (all P>>0. 05). Conclusion CMR-FT is
conducive to quantitative evaluate myocardial deformation in HCM patients.
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79.13)g vs (76.87+14.15)g, P=0.01], W4l LVEDV,LVESV.LVEF % S ¥ T4 i3 L (P #>0.05), HCM 4
DL A RS, CS {2 B BAK T 1F % % IR ZH [ RS: (27. 05413. 35) % vs (40. 6244, 92) % , P<<0. 01;CS: (—8. 68=5.56) %
vs (—20.73%+1.56) %, P<{0.01], HCM & 251y Bt & BEJ& 2 5 Btk RS(r= —0.41, P<C0.01) ,CS(r=0. 28, P<<
0. 01) [a] e AR et 5 0 LI & RSC(r=—0. 36, —0.41,0.22,—0.36) ,CS(r=0.34,0.10,0.22,0.42) 5 LVEDV,LVESV,
LVEF.LVMASS [RI G & (P >>0.05), #&i& CMR-FT A B T & BiF HCM BE S NUEARR L .

(e8] REILIR G s HRAE S8 B 5O WU A JEE P 5 I 78
[(MESES] R541; R445.2 [Cik4RIRAE] A

AE )& A 0 fL Y% Chypertrophic cardiomyopathy,
HCM) Jy Ak s il 1 0> WU S o iy — Fib, 2 3 A 4R HE 58
M) FE LR Z — G R K320 1/500, (85 28 W i
B O RREAR T o o0 IURE P A A0 28 7 40 1 B 32 4
& 5K AR S BT UCAE DR S B AR I 2 Lk
Pt O R, A4 T RE 2 B AR
O U AR S8 BT B, 0 WUE 28 53 5 X2 7L T i R E
R R, 35 AR Sk X BILIE AE (9 00 I 3 bk S
FER, HATHESE O LIS Bh B G T B 2
LBl AR Sk T S AT A PR A S
HEAUGBEEHOR  REAE X0 WUB A HEAT E BEVPAL , AT LT
O T REIN i & B0 WU AR R R R 5 2 75
K ARAEE B 0E  ANRE 5E B ) 1 H O I R0 A i T
TRXE BT A B AR S AT AR T . 0 I R 3R R
(cardiovascular magnetic resonance, CMR) #§ I\ Jy 5&
5 00 JUE 45 44 ) B8 00 4 b o 00, T A A AR 0
HEIE A . MRI Tagging £ A B B %t 76 0 % 32 3
PR T 40 35 3% 3 A A7 Charmonic phase, HARP)
5] 355 384 3l 57 #% 4w 8% (displacement encoding with stim-
ulated echoes, DENSC) | i 4% 4% % (strain encoding,
SENC) &5, {H i 86 £ R Y75 45 7€ 1 AR T 91 #0524 1Y)
JERUBLISuN

O JIE R 3 PR 47 A B B (cardiovascular magnetic
resonance feature tracking, CMR-FT)&—#F MRI #r
FOAR BT AR e 52 TP B R TR 20 % 0 N A B s
AU I AT UG 43 30 X8 43 B0 R AE s &0 3l A
WA £ B BT IB BR ORI S A AR AR B R Rl
B SR ARAT O WU A BT i 2 A% 15 S, A 45
Bi REAE AR AR Gl i CMR-FT 43 #r i 255
XF L5 P 910 WL PN S8 4 3 9 A7 ) i, RIRT [ 3l 7
RN AR ZH D B B RV E S CMR-FT 5
Tagging $ AR BATHAF 1 — Btk H CMR-FT #E} 5
Ji . WA ORI (15T #103.0T) 31 CMR-FT
I AR SR T B B 25 0L AR EIFSE L H CMR-FT 4
AR XF AR JEE BULC L 8 1 0 WL 8 1 B0 2 A7 DA O

[(XEHS]

1003-3289(2017)05-0703-05

5 fedt i A5 PR AT X B

1 ABREFIE

L1 — %R B 2> #r 2012 4F 11 A 2015 4F
11 A RBEYGER 16 6l HCM 3% (HCM 40 1%k,
H 55 9 6. % 7 ), Ak 41 ~77 %, P 1 (58.8 &
1. D%, FifiiBH % CMR S0 .0 8 B B R A
O E FE BEJR AL =15 mm, H 3 HERR HAth o] ge 5| 2 ™ &
O URIE T R, o & IF w6 6] 0 R R
9 i WE BRI A4 ) A0 E S TEAERE 1] L0 T 3 5
B S0 3 . T 2014 4F 12 H-—2015 4F 2 AIE4E
18 44 {d Hfe 5 B8 A CIE % BRAD #2320 JIE MR 434,
T8 &L 10 ZL AW 24~70 %, K1 (39. 14
1. D%, A R B 8 5 O sl B K0 i B A R
DS h s HLAB A 4 00 8 A GBS . 8 HCM K i
$. RFRSKBEEFREZ RS, T Z2ilH
Fe 2 0 E MR 5198 iy 249 48 2 J01 W) 24

1.2 {88575 #MH GE Signa HDxt 1. 5T # GE
Signa HDxt 3. 0T MR F##i{%, 8 B A FBL R . K H
A FL TR I [T 458 AT P SOR Bl R R 2D &
KA AL 260 Z A AL 52 FIESTA JR 4 KR (B D),
HiEZ%. TR 3.6 ms; TE 1. 6 ms,/Z)J8& 10 mm; JZ[d]
# 0,FA 50°, 4 %& 125 kHz,FOV 350 mm X 350 mm,
BHF 192X 224,

1.3 I fEhs

L3.1 DI ReEE o A K 38 B0 TR & 2 (A-
merican Heart Association, AHA)16 15 B A, 5%
Report card 4. 0 B4, T 76 .0 % J il i 52 77 9 ) 4 &7
SRR B U BEJRE R . Tl i 2 Y L AT sk oR
S0 PUBRE L A I LSk L B AR A A8 7RO 2 JE D L Tl
i 70 B AT 5k K 1) 25 FH (left ventricular end diastolic
volume, LVEDV) | I 45 K ] %5 B (left ventricular
end systolic volume, LVESV) ,Z20> % 8t 1L 535X Cejec-
tion fraction, LVEF) | /£ > & Jii & (left ventricular
mass, LVMASS),

1.3.2 WAEGHT A0 A0 E BT



[ BE2F AR AR 2017 4E58 33 %5 5 ] Chin ] Med Imaging Technol,2017, Vol 33,No 5 « 705 -

FIE % S A CVI 42 #F, R
Tissue Tracking 2 ¥ ) 2D #%
IO NES RS 0 TN R E TR
A TS R0 A0 B CRL S L S R A A
FEFE L E N Gl ] E A st
BT BE(AHA 16 5 BURLAD
Y 4% 18] N AF 2 X (radial strain,
RS) & & ] W 2% (circumferential
strain, CS), B4 7 B B A8 19 °F
PIEE N £ 0 E O &
RS.CS.

L4 geit2zr 8 R SPSS
17.0 Geit 3 Bk 4 1 4 B2 kDA
T+ s Fon, PALE 2O F K
KA B AR A8 b L 220 B0 )
REFE bR LU BRI I ST AR A ¢ K
5. HCM M35 4 7 B % BEJE
55 Bk RS, CS Y AH 1 I #%
& RS.CS 5 LVEDV,LVESV,
LVEF.LVMASS [q] f) 4 5 ¥ %
FH Pearson #8330 #r. P<<0.05
hERA G R XL,

2 #R

2.1 PH4LIE] 0 D) REFE b HL AR
HCM 4 1) LVMASS[(133.74 +
79.13) g W TR W X M
[(76.87+14.15)g|. Z R A S
Pt X (P<<0.05), M4 A
LVEDV.LVESV,LVEF % # 1
TGt L (P #<<0.05),
#z1,

2.2 2 [A] N AE 48 AR LA
HCM 41 .0 L % f& RS, CS fA
[(27.054+13.35)%.(—8.68+
5.56) %, &l 2 ¥ W] AR T 0E R
F MR ZH [(40.62 £+ 4.92)%.
(—20.73+1.56) %, & 3], %%
I G E L (P ¥<<0.01),
2.3 MKHEST HCM BE 4%
B E B 5 B RS(r=
—0. 41, P<<0.01),CS(r=0. 28,
P<<0. 0D A TGAH G M. HCM &
FHRAR RS(r=—0.36,—0.41,

F1 HCM AR IEHMBAEOIRERF LB (L)

20 5 LVEDV (mD LVESV(ml) LVEF(%) LVMASS(g)

HCM 41 130.11+39. 32 47.05+22.16 63.75+11. 22 133.74+79.13

1E % B 4 133.594+17. 40 53.29410. 20 59.3945.53 76.87+14.15
t 18 —0.33 —1.03 1.41 2. 84
P14 0.747 0.291 0.173 0.012

B 1 HCM B35 5 B G A 6 sk R I Z2 0 = L 3 FIESTA AR A HCM & .5,

18 % ; B. R & ,28 %
20.00 H

20,00

20.00

20.00

B
B,
2 HBEP A8 % HCM A, & B R A8 RS & 84K RS H 16. 80 % 5 B. 4715 BE 3R [ Jo A8

CSH, A CSH—1.46% B3 fEEREHE. .28 A FIWEARmRBIAE RS B LA RS
h35.35%; B. & BEIR M AE CS &L, 84K CS h—19.50%



e 706 i E BE 2R R B R 2017 4E5S 33 #2555 8] Chin J Med Imaging Technol,2017, Vol 33,No 5

0.22,—0.36),CS(r=0.34,0.10,0.22.,0.42) 5 LV-
EDV.LVESV.LVEF,LVMASS [a] A XM (P ¥ >
0.05),
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