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[{B=] B89 - B 4 pr B A LI - AR (two-dimension speckle tracking image echocardiography, 2D-STI) /i )L 3 JIEJE
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Change of left ventricular torsion function and systolic synchronization in children with hypertrophic
cardiomyopathy

JIANG Xun-wei, SUN Xing-hua, ZHANG Han, XIAO Ting-ting, ZHANG Yong-wei, XIE Li-jian
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[Abstract] Objective - To assess left ventricular torsion function and systolic synchronization in children with hypertrophic cardiomyopathy (HCM) by
using two-dimensional speckle tracking echocardiography (2D-STI), so as to provide theoretical basis for early clinical evaluation of cardiac function in
children. Methods - Twenty-nine children with HCM in Shanghai Children’s Hospital, Shanghai Jiao Tong University from October 2018 to March 2019
were divided into two groups according to whether having clinical symptoms, i.e., asymptomatic HCM group (n=17) and symptomatic HCM group (n=12).
Thirty normal children were also enrolled in the normal control group. All subjects underwent echocardiography, and the torsion-and strain-related data of the
whole and different myocardial segments in the cardiac sections of left ventricle were obtained by 2D-STI. Results - Left ventricular strain analysis showed
that the left ventricular longitudinal strains of both HCM groups decreased significantly compared with the normal control group (P<0.05), while the radial and
circumferential strains increased significantly (P<0.05). The maximum difference of peak time in different segments on six cardiac sections in the symptomatic
HCM group was significantly higher than that in the normal control group (P=0.000), while the difference between the asymptomatic HCM group and the
normal control group was not significant. Left ventricular torsion function analysis showed that the global peak twists of left ventricle and positive peaks of
rotation velocity in both HCM groups were significantly higher compared with the normal control group (P<0.05), standardized times to peak were longer
(P<0.05), and negative peaks of rotation velocity and the untwisting rates were lower (P<0.05). Conclusion - In the children with HCM, the left ventricular
torsion function is enhanced and diastolic function is weakened. In the symptomatic children, the left ventricular systolic synchrony is poor.

[Key words] hypertrophic cardiomyopathy (HCM); children; two-dimensional speckle tracking echocardiography (2D-STI); systolic synchrony; torsional

function
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FI AT LEE HCM = Ak 7.0 20 B 2 S DRG0 3
fe, (HXFCmEREJLE HCM i 5, 558 /.0 8)
HEARMELL A T PEAG HCM D B RERY 52 SRR B SO fE & e
o fife /D 53 S e HCM U By 56 52 51 1) A 28088 75 2 s
T BE S8 B A O ) B B R (two-dimension speckle
tracking image echocardiography, 2D-STI) A& i 2 BI.0
JIL TR 75 e R B P A B B R O LA IE b, TR
R SURER T BOOD MR AR (strain) FOALFS, PROTOILAY
W AngFsk ThfE, BT L HCM Fik s REE 4y, AT
FESML 2D-STI, PR HCM L /0 %5 B (R i L
. fRiEsheE, BERIAFEGARZILN HCM B ILFIE
W IR AE 2D-STI $ahr ERIZE S, A% ARG R
TEHEES AR,

1 HBRNGE

11 fFgent 4

A Ll sl R ) LB B Be iz i HCM 8 L 29 fil
(2018 4% 10 H—2019 4£ 3 J), iLWiknifk A hAefe g2
O E S 28 ([ BN R E RO IR IZ W 5677 1)
Y YA R N ILO I 5 2R ORI BTY ), HERR S
R A ERSN . Zebrthdn, MENLPBN, BELE
AAE. R GUETE By HE A PR L RO M I 5798 55 e . MR Hh
HCM LA T RIER (PR R, Bk, O, Haj .
MalelZ B, LIREAL) ook 24, JToaERA (17 )
FRAREIREE (12 6il) 5 FEBEHOE X B4 L 30 4 (A%
TEARTCONESSR Y IE F L) . AWFIE Ll b 28l K
F R LB EE R, TAZRAEEAKEY
B G IR B

1.2 WF5Es ik

WCAERF R R — MG O, BLAE AR . PR, B,
R, AFEEBH (body surface area, BSA) FLirZE, H
TCRIE TE-33 38 FEpLx BT A BF SR G A T8 70 3 [ 4G
M, B B AFEETE QLAB 10.5 T/ESBHLALER, Ff
A AR R 3 RIFHCEE, @ik QLAB A6 MR 7% 42
B e B G . VAR A2 >60 Hz, RELDEK
o FA.O AR EY) i (apical four-chamber, AP4) . (xR
==Y (apical three-chamber, AP3) Fil.0r 22 4 i 4] Thi
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(apical two-chamber, AP2) Ay 17 45E, LAREOER
fh B T2 ER ) (mitral valve section) . FL%E LY
(papillary muscle section) F.Cr2R BV (apical section)
16 T BB s . {E ) 2D-STI il & o0 3 4 ] o7 A2
(longitudinal strain, LS), #£& [a] 7 2% (radial strain, RS)
I IR JE i 2s  (circumferential strain, CS),

a0 3O WILWS i 1 o7 A5 iR e B[] 5 S A0 H L Q )
R E AR - B i) ph LRI (B A TR] . A0 K 3 N0
F 17 5 B RO I bz 28 3K & B[] (time to peak longitudinal
strain, Tls) F/c.Co2 R 3 ASUIERY 16 17 B R AR
ikIE I [E] (time to peak circumferential strain, Tcs), LA
N ] AT SR I I () Fc R ZE{H (maximum difference of peak
time of longitudinal strain, TIs-dif) F1[5 J& 7 25 ik 14 5} 18] &
KZMEH (maximum difference of peak time of circumferential
strain, Tes-dif) &AL HshiH8, ARV A B A 405
Sy Tls-dif-4 (AP4). Tls-dif-3 (AP3). Tls-dif-2 (AP2)
1 Tes-dif-M ( —ZRMEIR L)L Tes-dif-P (FLZE ML)
Tos-dif-A (O RBEUITE ) " Arfb ey iml £ i 54 1 B
e 20 100 o A R Mg i ] o 0 ) JELR o bl s i T ILE AR
RIS SR, Arfads e I ) mT A b3 5 A D
LERIIRC

I AU B R A D TR B 0 3O B B O AR BT
BTG O, HLOARAOEM, R TS oA A, i
AIE, @ik QLAB 10.5 4y I & HY Oy ECHBHLEL 1 16 (A
(peak rotation on basal plane, BP-Prot) . .Cr2H0FH 5% f B
1414 (peak rotation on apical plane, AP-Prot) LXK .ChEEHE /
ORFPAIHLAL o E . (e, ARAERE =.0R% -
OJRHR, TR 22O S B A L% f RS (peak twist,
Ptw) . LG A BE ARk e It i) | L 8 B AE W (E . 4L
T S A R (. Mz SR fiE 28 (untwisting rate, Untw R), H;
H Untw R= (= gl hicHE 56 P 200 3 HLEG 1 B — —ZRIEJF
O Fe O S AL S )+ 2 AN G PRI 2O SE LS AR
X 100% =+ A EFSKIN IA] o

R AL B B — e i M, T RE S8
Rt B, APREE LB DAL B R AR
BN NHT R BRI, DAs b 2H N R T s 25

L3 Ziil2Enbr

A SPSS 20.0 Bk 4 WS ELHE HEA TSR T o0 M. R
TR x+5 For, 3 AR ELECR B R 325 25 0047
P B R T SNK 66, PR RS %o, R
B TR, P<0.05 hE R4,
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—RERE ISR EOR, 3HMEE (P=0.036)

A1 3 HVFFOR R BRI AT

Tab 1 Analysis of general information among the three groups
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1 BSA (P=0.042) [IZEFAELIEE L H—PITMmm
AR B, 1E 6 R Y & i fn BSA ¥ B 2w T A R
4. (35 P<0.05), HAFRFRAE 3 4LIA 2 LS 245 S
(%#1),

Index Normal control group (7=30) Asymptomatic HCM group (n=17) Symptomatic HCM group (n=12) Fly value P value
Agelyear 4.1+04 3.6+0.5 29+0.5 1.415 0.252
Gender (male/female) /n 19/11 7/5 0.572 0.568
Height/cm 100.1£3.5 99.4+43 84.5+3.77 3.536 0.036
Weight/kg 17.2+1.0 17.6 1.4 132+1.0 3.027 0.057
BSA/m’ 0.70+£0.03 0.68 £0.04 0.53+0.03° 3.369 0.042
Heart rate/bpm 93.1+£1.6 98.7+2.8 100.6 £3.9 2.712 0.075

Note: bpm—beat per minute. * P=0.012, * P=0.019, vs normal control group.

2.2 Jilvs g ST

WL 2 FNE 1 AR, 3 G AE AU 3 AN ] o A
Ji 1) bR AR 2R R 25 AR ARG T L () P=0.000), 2
N HCM 7R LS R 3RBLA AR R IGEE & 6 I B2 T

462 3 WM FEX G e B EREB ST

Tab 2 Analysis of left ventricular wall motions among the three groups

B (3 P<0.05), f£ RS FI'CS | 2 By f 25 2 1 2 ) 25
(49 P<0.05) s {HTCHi AR 4R A5 A REL 1A 25 539 TG -2
%Xo

Index Normal control group (n=30) Asymptomatic HCM group (n=17) Symptomatic HCM group (n=12) F value P value
LS/% 20.17+1.24 18.06+1.44" 16.83+1.86° 9.891 0.000
RS/% 21.62+1.67 23.48+1.55° 24.84+237° 7.642 0.000
CS/% 20.54+1.03 23.05+1.69° 23.52+2.06° 8.051 0.000

Note: * P=0.021, © P=0.020, “ P=0.012, © P=0.000, vs normal control group.

Note: A. Left ventricle CS of normal control group. B. Left ventricle CS of symptomatic HCM group. BAS—basal anteroseptal; BIS—basal inferoseptal; BI—basal inferior;

BIL—basal inferolateral; BAL—basal anterolateral; BA—basal anterior.

1 EEXBAMAERAZLCE CS i 2D-STI ERELE

Fig 1 Comparison of 2D-STI images of left ventricular CS between the normal control group and the symptomatic HCM group
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2R, F

2.3 Jeobs Wi A 2B kS By

HIZe 3 AT 0L, 3 AW GUAE 7e.0 % b B ki 6 4
DHL_E A A [R5 Bk A e K 22 (6 A 22 a9 AP (EGE U
B (35 P=0.000), it LR R BL, AERA
e TIEF IR (3 P<0.05), ifi CAEIRE 5 1E Xt e

23 3 gl 760 Wk a5 P 53 B

Tab 3 Analysis of left ventricular systolic synchronization among the three groups
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MR ZE RTS8 s TR S AR AERR kR
WAL AN A S AT 2SO RS AR (B
P<0.05), HE 2 KB, 24 HCM 4lprfbiklét il /5 5 h]
P M BT

Index Normal control group (7=30) Asymptomatic HCM group (n=17) Symptomatic HCM group (n=12) F value P value
Tls-dif-4/ms 73.34+33.24 97.72 +65.62" 237.91+132.53° 40.763 0.000
Tls-dif-3/ms 80.57+47.28 158.36+80.63 355.07+118.24% 66.332 0.000
Tls-dif-2/ms 64.71 £30.46 85.43+47.29° 194.69 +84.37° 24.584 0.000
Tes-dif-M/ms 178.62+97.17 225.73 +147.66 326.15+96.53° 46.325 0.000
Tes-dif-P/ms 101.43 £66.53 155.82+116.14" 355.24+137.68° 58.732 0.000
Tes-dif-A/ms 46.31+35.86 60.52+43.35° 208.58 + 116.44° 33.517 0.000

Note: ” P=0.000, * P=0.034, vs symptomatic HCM group; © P=0.000, vs normal control group.

51 - Mormal control group - & - - Mormal control group - & - Mormal control group
= Asymplomatic HOM group 5“ = Asymplomatic HUM growps 5“ = Asymplomatic HUM groups
= Symplomatic HCM group = = Symplomatic HCM group = = Symplomatic HCM group
- 2 — Y 2
sof 7 S sof Z 50
\ 2 — . 3
,f"f‘_‘_'m 5 = - E
4o0r = e T T v . N  — T
- S —,_|: - — ﬁ:
30k E 30} E 30
i i i i i i i E i i i i i i i E i i i i i i i
BIS MIS APS APEX APL MAL BAL BAS MAS APA APEX APL MIL BIL Bl Ml APl APEX APA MA  BA
Apical 4-chamber view Apical 3-chamber view Apical 2-chamber view
60 - = Wormal comtrol group o B - Moarmal comrol group o B0 - Mormal control group
= Asymplomatic HOM group 5“ = Asyvmplomante HOM group 5“ = Asymplomatic HUM groups
- x}-|.1||;q|_||||;|||'|_- HCM g;11|||r E_ —— = Symplomatic HCM group E_ = Symplomatic HCM group
S = S0F = 50 S
Km_——---ﬁ g \ g
\\A._:-_—:_:"' £ S . £ S
= . =
op e L. 3 WE - ——— R I
= - = T -
2 2
= =
7] § Mp 5 30
. . . . . “ X ¥ L 1 L 1 “ 1 1 L 5
BAS RIS Bl BIlL. BAL BA MAS, MIS MI  MIL MAL MA APS AP APL APA

Minral valve view

Papillary musele view

Apical short-axis view

Note: MAS—mid anteroseptal; MIS—mid inferoseptal; MI—mid inferior; MIL—mid inferolateral; MAL—mid anterolateral; MA—mid anterior; APS—apical septal;

API—apical inferior; APL—apical lateral; APA—apical anterior.

2 ELERARIRCAENEESEERN ST

Fig 2 Distribution of standardized systolic peak time of left ventricle in each wall

2.4 JevssHLEe s b
BP-Prot {&: 3 ARSI RIAIZERTEGE 4L (P=0.107),
ifii AP-Prot £ 3 #1| I {9 22 5 5 &t T 2 8 X (P=0.002), H

BI3ARI W, AEDEBAPWEIHANERARITEE
SC(P=0.000), TFoii RALFAA E IR 4L IR IE W % 2 . 2%
Tt (¥ P<005), ifi 2 /> HCM 4 i) 72 & T 4e 1% & 5
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RN R AL LA S 1T [ U (L Y A o o R A 28
e, PG fr i (E I B AR (38 P<0.05) (181 3C), &
ifii {E Untw R J5 17, 1F % 4f
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Note: A. Global Ptw. B. Global standardized time to peak. C. Peak of rotation velocity. D. Untw R. * P=0.000, ® P=0.006, “ P=0.042, © P=0.001, * P=0.011, © P=0.006.
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Fig 3 Analysis of left ventricular torsion among the three groups

AW KB, AERA B LI & = F BSA ¥ 8 1K
TR B, — 05 v Re S A R AELE LA N
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REESHE R NREERE, ORBEESHY, o BILERF
FEDIIREA LB R RS, BRETSZI
Wi, ASEFEH TCE R B ILI S, S fiebr 50t A
TR 2SS, mR Bt RBTCRER HCM BILER R &

B — Rt O b w], PRI o B LB R B T
LRE R, AWIEPES oA HCM L2 R AR /R &
BLOFEHIC . DR ZS 5 Bl O L B S T AT O A e AR 2
RBLAY, 55— 5 MR R A 5 1 B AT U 0 B o fth
R A T O N P AS A HEA 2 IS,

2D-STI AJ 5 i R 3 A [ W33 ][] — o7 B 1.0 ULz 3
Bk, R PR O NS Sl B R A FNEL L, DA AT
DL 4 i PR O R R R ZhBE ™, AR o 58 2 4
HCM # LI 2.0 % LS BRIE# * M4 B . NP, i RS
Je CS B 0 % % B 41 @ 3% 7t . 1B & Abozguia 25 " i
Shetty % " (HF 58 % DL A EAE LAY IEJE AL L - (non-

obstructive hypertrophic cardiomyopathy, HNCM) £ & /Y
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LS, RS J& CS ) T F%, Hiﬂ%ﬁ%T%E%i%g&
AW KB, HCM 825 .0 LR JE W (2 5 Be 7 A%
%,ﬁx%m%&%ﬂ&(wcsmﬂ&)ﬁﬁm%@
SR BN, IXLERFIEEE R 2 S T RE 5 B O
HILERAZAS [6] LA R B % Je B B Al A 5%, BEAh, HRTZY
60 % [ B 47 HCM 2838wl A6 0 54 B ff 70 B0 2 IR 28 25
Horr 40% ~ 60 % S 4w i L/ 11 S5 46 2 (o dE R 288
BRI N £k R 1 e PR 284w e BUILET W 4 D e
ZA, B O IR SR ET ok hRgRE g Y, ARHE
TR QI ARAERE ILEE, O AR EERE DR
5, IEH T B AL O LA A PR 4 i o T DAE— 2 R b
SRS R B S IhRE, N Z R EE R L EA.OIL
LRYEfE, O UBRPEZE, ATREDNI 1O LS 45 b & 5K Dh e
B ", BTLALE JUTE Ko 4O LN R4 8 T 1 Bl A 282
Hr, 2 BB ALY BEA.O LR A §E ) R b o
AW LB, A RERE A DI AR T BRI G ki
I i) e R ZE (B AR 5 x HRZH 39 B 5 R, Hadad Brftadki
Il oy AR I P AR 2], AEAESZ BT BRI Gk e v il a8 T
IEFOIT B s A RARIAYIE, 5 IE o R i)
XSGR, FIMF b TSR ", O
RHE R[] 25 P 4 1 5y L TG 2l S5 LB 2l ] 2B AL 2 B, 1T
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HCM 39 BEAFAE A IL/ AT AR 5 2R 19 728 S 5 DRSO ILER
AW G ThRE= 41, W RE T O ILEE & S AR 2,
SECONB AT S, 18 A E] AL O UK g s e e ]
A5 " el RE OIS 1 R RIE RN DL
Wkt 7y T PESFLE A R SR BUE B 5 SR I TR 2 . T
FEPRELIY 20 E WG R 2B A s, DRl 4 Dh RE I
REAEHFAERIE ¥ IR o

JE0 S IS D RE AL AE PP 720 S5 W 4 e T 5K Dh RERY
FAAEER, ABFIE T DA 2 LD 3 4HAL A
JETCWIE 225, ABAE.L Ak 2 41 HCM LAY 1 B
BOEF X AWK, dEififE s 2 4> HCM HAY 20 =
Befk Pw K, LA EEARIL kI A B2 1, 41
e 1 B IR T (ELSR K $7R HOM A1 Ze D GRS
JEREIEH 0 FREL I 0 (H AR L% L 171 ) e {EL AN Untw R
T, 24~ HCM I B ARME T IE & X AR, A e R4
f) Untw R EBRTCAERAFEARE A B2, B AR ZE O
ERPRINAEZIRE IR, E AN T R B A O
AL f LR TS WL # HOM A A E. 1E
220 5 T DL SMSEAR B ™ 7 A A s L
T E SR T O AN T O A RO ILET s
UL, HCM fB L 2O 5 HLEE 3 58 4 S th T30 0>
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