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STI in evaluation on left ventricular systolic function in
children with reverse-remodeled
dilated cardiomyopathy
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[ Abstract] Objective To evaluate the changes of left ventricular systolic function before and after left ventricular reverse-
remodeled (LVRR) in children with dilated cardiomyopathy (DCM). Methods Totally 24 children with clinically
diagnosed DCM and achieved LVRR after treatment were collected, while 48 healthy children with matched age, sex and
body surface area pre- and post-1.LVRR were enrolled in control group 1 (n=24) and control group 2 (n=24), respectively.
Routine echocardiographic functional parameters, left ventricular longitudinal strain (LS) and circumferential strain (CS)
were evaluated with STI. The above parameters between DCM children pre- and post-LVRR, DCM children pre-LVRR and
control group 1. as well as DCM children post-LVRR and control group 2 were compared. Results LVEDD., LVEDV,
LVESV of DCM children post-LVRR were lower than those of DCM children pre-LVRR, while LVEF, LS and CS of left
ventricular were higher than those of DCM children pre-LVRR (all P<<0.05). Compared with control group 1, LS and CS
decreased in all segments of left ventricular of DCM children pre-LVRR (P<C0. 05). Compared with control group 2, there
were 13 segments of LS and 10 segments of CS decreased of DCM children post-LVRR ( P<C0.05). There was no
significant difference of LS nor CS for remaining segments between DCM children post-LVRR and control group 2.
Conclusion Left ventricular systolic function was improved in DCM children after LVRR, but myocardial function of many
segments could not return to normal.

[Key words | Cardiomyopathy, dilated; Child; Ventricular function, left; Ventricular remodeling; Speckle
tracking imaging

DOI:10. 13929/;. 1003-3289. 201712153

STLiF G E L EFHEMY KELOAmEIL
EiEWAETNRE

Hmw.lAL4E " BME. B W3R
Cl A 4 LT B B 7 B R K20 410007)

(# ZE] BM S RIS (DCM B ILA O E i HEME (LVRR G 2.0 F R0 0ae k., Hig g 24 4
IR Wi A DCM FF 4234 97 35 B LVRR A5 fE (9 880, I 38 BUdE: 50 fAR g iR R m Al 5 L& 4 LVRR a1 5 & 4
LVRR J5 #IC B 9 45 24 444 R L3 23 S AE g 0 R 1 e X B4 2, ff I STT a2 s il 32 K L LB 75 0 T RE S 4 22 O
FEAATTBY M N AS (LS) AR JE A (CS) . 43l k8% 24 1) DCM 8 JL LVRR /i 5 LVRR J5 .LVRR §i 5% R4 1 &
LVRRGEM B4 2 £S5 H 5. SR 24 #) DCM & JL LVRR J§ LVEDD.LVEDV.LVESV #{&F LVRR #f, i
LVEF. ZEOEAWEB LS & CS ¥ T LVRR R (P #4<C0.05), S5xFR4 1 M, DCM # )L LVRR R 460 % %4 1 B LS
K CS HIWAR (P 11<<0. 05) 3 5% 4L 2 AH L . DCM &)L LVRR J5 4 12 DM B LS J 10 4S5 Bt CS B (P 14<C0. 05) ,

[SE—1EE] B 1991—) . 2. i 25 FHA B BT, WF5 07 1) /N LY 3k B0 LS . E-mail: 358102044(@ qq. com
[EEESE] MR A JLEE G AR, 410007, E-mail: chenwjok@126. com
(K& BHI] 2017-12-28 [f&E HH#I] 2018-06-02



e 1352 - i E BE 2R R B R 2018 4E5S 34 #5255 9 8] Chin J Med Imaging Technol, 2018, Vol 34,No 9

HAWEB LS H CS 5% 4 2 W22 R 2EE L (P¥>0.05), &ig

DCM H L& 4 LVRR JG O ERIK LR

AU AE I RERE LVRR iAWY A 5% (9 22 5070 0 271 Bl 4 S RE S AR A 28 1E K P

B3 10
[(FES%ES] R541; R540.45 [X#KARIRE] A
Pk B ALK (dilated cardiomyopathy, DCM) 42
AN LS DU O LR 22—, g B 32 8t 15 R 2 R 38t
1% PR 2R 52 ) 1) 528 B0 L 2 AR AIE Ry 700 28 R
DEY KM D ge et . BEAEF 52 1A h DCM
R A Ze 0 28 M 700 B R S 16 A4 B g
b, BUR#2 . (HIEFERATFF5E S & B, 864> DCM &L
7e0 B YN RE R AT AT ARAS W] 1 MG L PR BN BE A2 O A
BH W 3t B A2 o0 25 3 B A4 (left ventricular reverse
remodeling, LVRR), H#j STIZPFA DCM L2 O
= Jr i DI RE Y W R A R Z — . 3D STT R i1
A T 4 7 RS A8 AR B A O 60° <607, 40 itk ] 1
KA DCM F8 LT BE A HS B 7025 R Gl 0 572 W) 465, A 45
R, ABIFER A 2D STI & #3744 LVRR #i 5 DCM
BLZE 02 AR L 4 D RE Y A2 4L
1 BEREFE
L1 —fgert eI 2015 45 8 H—2017 4F 11 A3k
B it PR 2 Wi 2 DCM I 283697 5 B U5 35 31 LVRR A5 ifE
Bl 24 1,55 10 B, 2 14 B AR 1D ~11 2 1
A PAAERY 16 A BEVIIEE Dy 7~18 A A L oz
BT 12 A A 18 K AR ¥E A — B L& LVRR
MRS .20 LVRR Fi4l &% LVRR J541, Z M 1995
A WHO/H Br ot E W 2% 25 X 8K & 25 (International
Society and Federation of Cardiology, ISFC) A 3¢ #5
HEZ I DCM™ . LVRR 2 Wiks i . 9112 i DCM &L
A 2 2 W s K RE A 78 Bl U5 O AR v 22 0 3 5 1L o)
¥ (left ventricular ejection fraction, LVEF)>50%
(LVEF 4 x5 g 54k 2= D 4w 10005 . HE B H Al
005 ] A0 JTL9 51 TR 0 T o o B 8 R L 45 B
AL, NRFYAITE O X 24 B8 LY 4R T 56
B /K (B H 0.5 mg/kg TR , Hum ¥ (5 pg/kg K
Jidd, & 12 h 10O BRAEE 7 MK ZEK 7 (32 1 mg/
kg KBiH B 12 h 1 0O RILEF A (FH 1 mg/kg
KR ED , B & DE AR (43 H 3~5 mg/kgi& i &), [FY
TR il A AR R MR R AR 3 i 5 DCM 4 kA
LVRR Hi J5 AH DG i 2 B L 2 A S XF R X R4 1
(n=204 R 1 H~11 % 1 DA P AAFER 16 4>
Hs XA 2(n=2D4F W8 8 A ~11 2 9 A~ H .
PLAEE 24 A H 20 RIPAR L 5245 B 52 30 = 40 4 HE

AU TSR 5 JLEE 5 B DR L 2 50 B E M 5 B UIE B R
[XEHS]

1003-3289(2018)09-1351-05

BRoCo LA B0 . AN 0 28 e B A8 B 22 D s L JFAIE
5 B A 52 R L WA N RN TR 3

L2 &S H% dZ R LA B R
24 5 AU R A P 0 W0 ol 2 R R i ik 4 BRI D
(NT-proBNP) & id stk B ROSS LI fig 53 9. R
Philips EPIQ7C # {4 # /512 Wi %, S5-1 Fl S8-3 MR
%, %N 1~5 MHz,3~8 MHz, LLU# A 4
QLab B A AT EHR AL B K 3 b, & 420 W &L, T
B o5 K Bl U)o AR IS O & AT K R BN AR Cledt
ventricular end diastolic diameter, LVEDD) , % i XX
ST Simpson 35 7T LVEF, Z20 F 47 56 R 1 245
(left ventricular end-diastolic volume, LVEDV) 1/
O W45 K 1 & B (left ventricular end-systolic
volume, LVESV) s SR J& T Mg 1 55 53 5l R 5 4 4~0 3
SRR 20 0 2 A il sl A AR R AR D AR L =G
DL R W O VDT 4 A0 3 J 39 23 25 R L 18 560 e
R i€ 140 Bl JR 0 3h 25 R SR AT R A7 20 B . R R BRI —
A B BB TA QLab BAF A aCMQUOL iz 3l 5E
O WA IAT 0BT RS AR B T B JF ) ) A0 = 4%
IO WL R A0 B, T 3 ) % 5 B fiff 50 LR B2
— B0, KA A Bl 38 RO LIRS BE AT 430 3R A A2 0
AW BN M A IR, AL E O mong AR
(longitudinal strain, LS)Z4HRKI /K 17 B, A0 F
[#] J& W/ 2% (circumference strain, CS)43~ 16 7 B, &
SR 3 W IOAAL

L3 St 50t R SPSS 20.0 et 4 4k 1F.
TR AR RATIESERLE R L 2 s R,
KX ¢ 4 % 4 LVRR #4155 LVRR J5 4142
B 22 5 IS AEAS ¢ K 5600 0 LL AT LVRR Fdl
XTIRAL 1. LVRR JF 4L 50 B4l 2 % 28225, I
Hrf NT-proBNP ¥ B2 I {80 5 f 25 23 A1, B I %
B a2 IES A R BN « K2 50 o2 LVRR
W4l LVRR J5 41 NT-proBNP X %0 fb )5 22 5. LU
P<<0. 05 Z R A G EE X

2 H#R

2.1 ImIRBERFIH AU A O3 S8 LVRR
B4 LVRR J5 4153050 5 % IR AL 1 % IR 2 32 46 L
SRS AR 2 R YRGB L (P #>0.05),



[ BE A AR AR 2018 4E58 34 %5 9] Chin ] Med Imaging Technol,2018, Vol 34,No 9 * 1353 «

LVRR Hj 4 IgNT-proBNP #1 LVRRAAHS LVRR JdH M LIRS HHER(c+
(4.1540.30) .2k B ROSS >3 21 5 LVEDD(mm) LVEF(%) LVEDV (ml) LVESV(mD
BEPEZr (10.33 £ 1.09) ¥ & T LVRR#I4l  40.79+8.01 32.63+2. 31 100. 62+46. 11 68.20+35. 11
LVRR J& 41 (2.09 + 0.49 LVRRJG4  36.7945.00 54,3343, 60 63.05425.19 3254411, 39
fi 2.643 —24. 664 3. 455 5.131

3.4241.41;¢t=16.180.19. 446,
P¥<0.001), LVRR J§F #H
LVEDD.LVEDV, LVESV # it T LVRR i 4, 1fi MATBECP #4<C0.001) 3 LVRR J5 4l 12 N3 B LS &
LVEF & F LVRR B4 (P #<C0. 05,% 1), 10 7B CS MR TR 2(P ¥7<C0.05), Hi 4y
2.2 FEUOEHZATEILS & CS HH  LVRR Aj4 Z& 0 BLLS J CS XM 2 2R hgit = m L (P ¥>
FEEAWEB LS K CSEET LVRR J5 4l KXt 41 1 0.05;% 2.3. &K 1.2),

P 0.015 <20. 001 0. 002 <20. 001

£2 EUOEETEBOI LSRRI (9

I B
21 51
I 17 P i RE A % ) B T EE T 1a] b
LVRR Hid —13.424+2.78*% —12.04+2.31*F —14.17+4.86"% —12.54+3.45*F —13.714+3.18"7 —15.25+4,74*7
LVRR J5 4 —18.38+2.63 —18.79414. 66 —18.3843.90 —21.46+3. 46 —18.58+4.76 —19.50+3.76
xR 1 —21.6342.24 —20.2142.23 —22.96+3.11 —25.1342. 44 —22.21£2.89 —21.54+3.75
X B 2 —21.4242, 34" —20.42+2.59 —21.4242.06" —24.754+3.07" —21.33+2.87" —20.88+3.57
v ] Bt
gﬂ%u PREVINES = Dl RN & 2 > - .
7 1] B i} BE GRS ) T RE 1]
LVRR Ai 4 —11.7943.65"% —11.13+3.17*% —12.7143.54"% —13.67+4.43"F —13.0843.03"% —11.75+3.38"7
LVRR J5 4 —20.8844.25 —19.75+5.19 —20.21+4.16 —21.13+4. 44 —19.50+4. 25 —22.25+4, 74
R 1 —22.8842.74 —23.17+2.82 —24.00+4. 74 —26.0443. 14 —22.46+3.16 —23.50+3.69
X JEA 2 —22.0843.43 —24.084+2.93" —24.0843.43" —24,0843.19" —23.08+3.13" —21.754+2.13"
DRE
205 — - LR E
Hij BE ] B T EE % ] P
LVRR HiH —14.5843.13** —12.33+3.13*7 —11.89+2.71*% —12.9644.52*% —16.0444.25*%
LVRR J5 4 —24,7144.43 —21.384+4.73 —20.71+3.61 —20.54+4. 84 —22.00+3.27
X 1 —26.13£3.62 —25. 0044, 40 —24.0842, 62 —25.33+3.67 —25.00%2, 87
xR 2 —27.67+5.71 —23.50+1.93 —24.08+1.69" —24.75+3.21" —25.08+1.74"

F. x5 LVRR G4 B, P<0.05; # . 5% R4 1 e, P<<0. 05

’..-4:5 L5

= _15)

15

—167 =13/

1C

1 ZAOESTE LSAME A @FEJLE, B ,4%; B.C.DCM B JL, B .4 %, LVRR Hi (B) 720 % 415 Br A 1) i A5 5 FE AL, LVRR J&
(O 220 3 2250V BEY 1) 0L A5 B 386 73, AFLRH 2049 B B B A F 1R



+ 1354 -

i E BE 2R R B R 2018 4E5S 34 #5255 9 8] Chin J Med Imaging Technol, 2018, Vol 34,No 9

R3 LEOBEHENEOLN CSERIEBE (L

B
21 5 - — —— —
il 1] B i BE GIRIUES i) B T EE 1] B

LVRR Ai 4 —11.5042.93*%  —9.08+7.53*% —14.2543.74*% —11.92+3.31*F —14.67+2.53*7 —12.08+3.37*7
LVRR 5 —20.0043. 99 —18.13+1.90 —17.54+3.09 —19.88+4.25 —17.83+3.33 —19.54+3.83
XA 1 —22.8843.23 —20.3342.35 —18.7141. 20 —21.5443.16 —18.9241.98 —21.7942.89

X RE A 2 —24.1742.93" —20.21+1.91" —18.67+1. 24 —21.0842.95 —19.96+1.68" —21.04+2.82

v ] Bt
21 51
I 5] R iR ) R ) T BE T 1]

LVRR Hi4H —13.4644.02"% —13.084+3.08"F —11.21+2.43"% —11.7943.41*% —11.88+2.15"% —12.38+4.14"7
LVRR J5 4 —20.04+3.71 —19.3341.86 —17.75+4.63 —19.2943.85 —17.38+2.73 —18.46+3.66
X A 1 —23.0843.76 —19.8842.03 —19.96-+3.58 —23.67+3.71 —18.13+1.87 —22.17+3.73
IR 2 —24,084+3.12" —19.79£2. 47 —18.46+1.74 —24.0443,37" —19.17+1.74" —23.0843.66"

21 51 — R

Hij BE iy B T BE 25 (1)

LVRR Ai 4 —12.67+2.32"7 —10.83+2.34" 7 —12.63+3.70" 7 —11.96+4.02" 7
LVRR J5 4 —20.63+3.32 —18.13+2.98 —21.00+4. 59 —20.33+3. 24
IR 1 —22.0042.25 —24.96+4.77 —23.7945.02 —24.50+4. 54

YRR 2 —21.8341.55 —27.7144.45" —25.1344.88" —26.9643.72"

W% .5 LVRR R4l HE, P<<0.05; # . 5XT M4 1t , P<<0.05

2A;

B2 ZLESNTBCSAERE A f@HEILE.FH.4%; B.C.DCM BJL. 5.4 2, LVRR § (B) &0 % 47 BL 5 A A8 ¥ P& K. LVRR J&

(O 260 28 20 01 BE I3 J) R 2 48 i LT 2 4 B o A Wi A T 1

3 itig

DCM 2 #% 7 % £ LVRR, & LVEF % & #) 1 B
BAFEETY ) EOEOIUEFTE 24 LVEF HAE R
O AR 1 Dy B8, ASRETE M LVRR BLZE L ZE R
L WLTIRE B AR Ak . STT RE AN 38 BR 0 WL b BE 55, (0] 7
(3 sl ™, s iR T A BE AR W, RS 2 7 R %= RE i B
e A B A L T 3E S g A0 WL AR SR R it WUTE
RGeS AN SR Ao LiE shaE . HEi X T &4
LVRR [ DCM L2 0 % Ja 3 U 45 T g 10 iiF 5% 5%
DI

AW 5 h, LVRR J§ 41 LVEDD, LVEDV,

LVESV ¥f{F LVRR #i4l, i LVEF & F LVRR §i
ZH (P #4<0.05) . # 78 & £ LVRR #if DCM & JLZE 0
FUIRHR, H LVEF Wk, £ ILA O 1 32 8 5 i IR
IR . I NT-proBNP A] jz i H L0 LU 45 71 F B
R DL 50 7 308 0 A 3 022 TE R OG5 20 38 45 o 0 fr 34
i, 0 g0 LA D N BNP 3 PR R B 3Gk (i i b
NT-proBNP ¥ i3 & , ) Z WIFEARY) . A#F58 LVRR
AUALIM S NT-proBNP K&k B ROSS (03 BE VT 43 1 5
F LVRR J5 4. 5 B A #F 5577 45 % — 5, 1k 4h,
LVRR Fi 4 42 0% 4B LS.CS ¥{&F LVRR )5,
R DCM HULIA YT B 22 0 % 45 25 BEO LIz 3) k18 1



[ BE A AR AR 2018 4E58 34 %5 9] Chin ] Med Imaging Technol,2018, Vol 34,No 9

» 1355 -

WA SRR & B DCM 4 28 BE O JLIE] )3z 4F
HeAY O WL M 7R T8 PR 40 A9 8 B AE AR 4T . LVRR
J& LI RAE IR W] S 47 e e iR O D REWT R &R .1
TR ZHAH L, BRI T B LS. CS 2 R LSt 8 X
A ZH BER) LS Al CS ¥ AI% (P ¥ <C0. 05) . 1] BE
JE B D 43 Hr DCM &8 LT 2545 80, Bt .0 J1 i 25 W)
CHbE7 ) A B 32 U BH i 51 (S& 46 3% 7k 29 7] 98 18 .0
SR B TN E gk 3 e R Sh ik 7S 2 s R], DATI 3 n el iR
By ik PR T T O UL L TR AR 2 L AT R T ek
20 UL AR 35 L 88 5 A0 R0 LT BER TR AR RE 1 O FF
SR B Z AR BH R AT DCM LD EE
) 0 0 T i, /0 LR Jf A 1 AE T I kb
TR A PR ST 0 AL A AR WS 4 A 1 AR S BE O L T
JoT 2T 4 3G A 9 e R S I L A8 A0 A BEL A A T Ak
A IV 20 0 0 7 o o0 UL A0 e o B 4055 s O 42
2 BEC LB S 368 L 0 B N R fe K L T B
R R () oL 37 3 B A 25 AR 7 380, 0 g R 0 L 0 JEE N
T3 UL K 105 i T Y AR T 4 o B I Ok 2, 3 R O WL 4 B
AE L THAE I R R A RO L se R .

AHI T SR B < AR AR A /0N L 45 2R AT BE A 7E
¥ ;2 W DCM & L LVRR AR E M AR5 — ; #4775 )
KA — 25 W5 H N SN H B LVRR 12 Wb o
AT ILE,

ZE BRI, & E LVRR (9 DCM gL ZE O % i 46
Yy REBEHT W] b U e, H 22 50 20 0 =9 Boll 4 U ag A5 ok
VNN G

[ 5% 30k ]

[1] Zipes DP, Camm AJ, Borggrefe M, et al. Guidelines for

management of patients with ventricular arrhythmias and the

(2]

(3]

(4]

(6]

7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

prevention of sudden cardiac death. Executive summary. Rev Esp
Cardiol, 2006,59(12):1328.

Jefferies JI., Towbin JA. Dilated cardiomyopathy. Lancet, 2010,
375(9716) :752-762.

AR AT . AR Bl D ok B0 LS B A 5 R B I R 5. L
a0 P E B RL B st B AIEE 2 BE, 2014:1-103.

SR, FELL, R, S5 S = 4 A0 Bl IR E BP0 & A
e Sy i 43 . v B A R 2R 2% 2006, 22(2) 1 102-104.
B B T AN LD IERE . 4 M. JE o AR TR A
2012:469-473.

SR A, AR T B K A0 L SR A0 BT L AL L T
5,2016,44(4):287-291.

AR E, PR, A, & O LA m 43 2 0 AE 2 80T et O 8
H 0 R B AR 4 DR AR R s AR 2k 2%k, 2016, 25
(1):1-6.

XUHEZF B LT, EALKE , 4F . 28 5 00 B R PP A O o AR
e ity LG R A% (T A 0 HIL G (0 BIF 5. b B P R AR 44K 2014,
30(7):609-613.

WP R W, Ak AL L B LR YT R R R i i
AN PRGBS P AR S ATL BRI R 2% 3, 2014, 29(13) :
1010-1013.

WY, £ PR B0 JLE 1912 W RNG 9T AT S kL AR
A5, 2003, 31(9) :7-11.

Barison A, Masci PG, Emdin M. Fibrosis and mortality in
patients with dilated cardiomyopathy. JAMA, 2013, 309
(24):2547.

FUNE B GOR R E R KT RIR YT YR LG
WU B8 % K 22 4 vk 23 A b AR S DL RR IR R 2% 35, 2013, 28
(13):1026-1029.

Metra M, Nodari S, Bordonali T, et al. Beta-blocker therapy of
heart failure: An update. Expert Opin Pharmacother, 2007, 8
(3):289-298.

R FEAE LI T AR AR AE TR K O L O BEE R 1A D)
KB IEE O LA B O I J) 458 2 68 o 8 2 1T a0 : AR R BB R
2,2012:37-51.

RETEREGERETERERETERERE R GLE LG GE LG Gl Rl Gl Gl Gl Gl Gl Gl Gl Gl Gl Pl Gl gl Pl ol Pl ol Gl ol Gl gl Gl gl gl ol gl gl gl gl Gl ol gl ol

AN RS

AT AR U0 )R] T B SC R v R o YRR A AT A RS VR T | AR R A ST L IR AT

Bh T 5 F2 A

AU — R 20 AL B AT A

I €S- EAVELIDC FAC e

Y NIRAIR 3N WA E IR/ AR LU E IR LTINS o N AV S O N V1K S /A= W A = W



