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Effect of two dimensional strain imaging on evaluation of
regional and global strain of right ventricle in patients
with hypertrophic cardiomyopathy

DING Liyuan, YANG Guoliang, XU Yang, QI Yanhua
( Beidaihe Hospital in Qinhuangdao City, Qinhuangdao, Hebei, 066100)

ABSTRACT : Objective To compare the effect of two-dimensional strain imaging on evalua-
tion of regional and global strain of right ventricle and hypertensive left ventricular hypertrophy in pa-
tients with hypertrophic cardiomyopathy. Methods A total of 100 cases were selected, in which 41
cases with hypertensive left ventricular hypertrophy were designed as observation group and 59 cases
of hypertrophic cardiomyopathy were designed as study group. The left ventricular end diastolic diam-
eter, left ventricular posterior wall thickness, right ventricular fractional area change, right ventricular
basal dimension tracing, wall thickness of inter-ventricular septum, tricuspid annular plane systolic
execution, right ventricular regional and global longitudinal strain by two-dimensional strain imaging
were compared between the two groups. Results The left ventricular end diastolic diameter in the
study group was significantly lower than the observation group (P <0.05), while the left ventricular
posterior wall thickness was significantly higher than the observation group (P <0.05). The right
ventricular fractional area change and tricuspid annular plane systolic excution showed no significant
difference between the two groups (P >0.05). The right ventricular basal dimension tracing and wall
thickness of inter-ventricular septum in the study group were significantly lower than the observation
group (P <0.05). The regional and global strain in the study group were significantly higher than the
observation group (P <0.05). Conclusion Compared with hypertensive left ventricular hypertro-
phy, the two-dimensional strain imaging is more helpful for indicating the presence of right ventricular
function reconstructing in patients with hypertrophic cardiomyopathy.

KEY WORDS: two-dimensional strain imaging; hypertrophic cardiomyopathy; hypertension;
left ventricular hypertrophy

s HHA: 2017 -01 -05
EE£WA: Wb ARFEIL 4T H (2014CBF12)



559 1]

THNREAT . TR A AR AR L A8 A 5 S A A AR TP TR RCR <13 -

HEJE AL L (HCM) A S — Fof 6 DL A 82 1%
Pt L8 52, A T 5T R A 2 e R 2 D
17500 21, DRl ity e SO MILMSL 4 26 14 1A e £ 1A
B R 8, B WU H B AL HES | 28
BEPEHIG IR A HEAL , TSR - B AL
JLEF K S5 I T Rt IR S L TR R
e IR AR R — ol DL B9 LA 5 , 7 s B 3
JE R 5 S FE D ESZ AR o 0 ) e JR
S L 23 RO RS LT, AR B W 4 3 7 7
(TAPSE) T F H AT 14 mm WA 4 % Dy fg
Y BLRRERT , RN 5500 M4 A8 T 2 A 3 DTG
BRAR . ABER T R Y, SR AR LR (2DST) AT
DL WL 3t F)  HOM 5 & 0 [k 4 22 = I8 T2
(H-LVH) 3% 72 =870 5 SR D RE A9 il . A
#7734 2DSI $R1E HCM 5 H-LVH & Ay
RIS BRI B, B AR o

1 ARSI

1.1 —f 4

VEEUA B 2013 4F 1 H—2015 4F 6 F 100 44
B, Horh 41 5] H-LVH (35 W84, 59 fi
HCM B WWFsRdl, Wggdlrh 5 29 ], 212 4l
AEIS R 31 ~65 %, F1(42.13 £5.79) &5 fF5E
M55 39 ], 4 20 i, 4R 28 ~ 68 X, 13
(43.63 £5.32) %, 2 AL G AR ATk e L
e A — R WL 1, AR AR B AR
BEBe 22 e e 0t 25, T AT 32 i3 3 1 B 48 28
THE A

Fz1 2HA—MEMTLE

&7k E/mmHg

40 n B/

WL 41 29/12 42,13 +£5.79 113.05 £14.79
WFoE4l 59 39/20 43.63 £5.32  76.93 £10.37 *

AR % 45 ./ mmHg

159.48 £13.47
127.39 £14.58 *

gL, + P <0.05,

1.2 FHiirk

e RESCHRA 5 HCM BB Widm ™ . 4875 .0
SIS 200 2 BUSE R R T 15 mm ZE0
X PRMENE IR, 2 1) B 5 7 2 s BEJRE LU AR T
L3, R i &5 7 DLHERR . i B SCmk A ¢
H-LVHIZ bR ™) o 7 0 s G ) 22 5 R Jo )
it 12 mm; 75K T 90 mmHg, Wi koK T
140 mmHg; 725 B f8 50 (LVMI) b 2ot 8 5 5
F95 g/m’, BT 115 g/m’; ZERERE 5t
15 mm %, 75 Zead O MEHARAG 2 5 4 A7 HCM %7
PAHERR

1.3 Herkirg

A Se R DN 5 PR S RO L
(2 BERR R & 5 A2 0 5 il 50 4% (LVEF) fIXF
50% 5 WAL G AR A | = AR P
DL bR s kY ik S8 orh R
1.4 Z#i%
1.4.1 XS . 364 GE Vivid E9 #F 0 &80+
R A0 2 38 8 R 12 WA, RS 2.0 ~
4.0 MHz, 2598 R 14 ~20 em, W% K 50 ~
110 i/s,
1.4.2 5k 2 4L Y HUE M EM, g
FFI AR O AR U s T o S R il T A
YT S Wil VI, e DI 4476k 4 AR, TR
O ST AR A i 0 R Jok v e £ 2 B A 5 SR
Aol % JE BEJE B (LVPWT) | % (] B &7 5K oK 1R
(IVST) Fnfe .0 &7 K R B N 42 (LVEDD) 5 15
LVEF F1 LVMI; 3t 55 47 .0 % W R 22 b R
(RVFAC) g 3% 47 0 B R B2 | =2k 4l
AN AR I B S TAPSE A5 02 3R 4> 5 %
RN o AR5 a3 EUG R AE 5 A A ad R34 H
ARl HL R e R I BRI R4 TR
1.5 it

K HH SPSS 19.0 Geit2# 44k 4 M AR 5 A ¢
Bt b ORI R = AR 2R 3R 4K
YERT X KT, L] HURSR A ¢ K5, A P <0.05
hZERAGIFRE

2 # R

W54l LVEDD B LT WEE4H (P <0.05) ,
IVST .LVPWT J5 i i 2% 25 T84 (P < 0.05) ,
1M 2 44 LVEF XfHIf o g & 25 (P >0.05), W
F2. 2 41 RVFAC . TAPSE ¥ LB %2 R (P >
0.05) ;W7 A7 0 & B R Be R 42 | =20 41 4
W 4 e (R ST UG Y I AR T OULER 4L (P <
0.05) s WF5T 4 A7 0 %8 43 5 H A i AE H (34 18
Fim TUEA (P <0.05), WLEk3,

3 i i

2DST HARTFF A 22 32 B 4B AT 75 B A i BR 1) 71
JRAG A JEE RSN, 6 B AN A S B A,
LR Z R, 2DSI £K %€ 9 W i
WU A FH S A, 2% e P A =2 ) O A 45
REEWN R B, ANHXRE B
0.96"" A7 3 e S Py 2100 L S ZRH T O



- 14 - 5 R B 2y 2R & %21 %
*2 2HELESHIILL
205 n LVEDD/mm IVST/mm LVPWT/mm LVEF/%
Mg 41 46.04 +4.27 13.95 £1.24 12.58 +2.84 61.69 +4.82
s 59 39.48 +4.16* 24.89 +3.58 " 17.94 +2.52* 62.58 +3.51
S5UEEA b, P <0.05,
x3 2HALESHILL
A n RVFAC/% RV #12/mm =23 S'/(em/s)  TAPSE/mm RV #43 R ASYE/ % RV FEAR N AR H4E/ %
WiEEH 41 43.58+5.15 33.94 +4.82 17.48 +1.37 21.69 +1.47 -22.52£4.73 -20.48 £5.25
WISl 59  42.89+4.62 28.47 +4.13" 13.48 £2.35° 20.93 +1.35 -10.48 £5.25° -9.14 £2.53"

SWELL bdE, = P <0.05,
WU Z AT L 3 J2 0 WL AR, A7 28 3 i JE AR
JEL N EIN L0 UL i 4 647, JIr LA 0
A YN AR AT DU E A S i g i et . A
IY4E B K P, WFSE 41 LVEDD & (K F W24,
IVST \LVPWT JEERE i 25 5 WL, 1M 2 2 LVEF
XFH I TC A B 25 55 RS AL A0 FL R B AR
ORI L SN S W (A ST AR TSR 4
EPING LB e R 2 U NIRRT = P VIE 37 Bl |
UL, >R 2DST B0 HCM 38 4 R 08 fz il HL A .0
FUREE A, WRPHA OEONIIREZ R, 5
FERFFERIE Y A, BT, R R
HCM Ze.00 % D RE B 5 10 5 | e A 0 % ™ 1 R
fof A0 F R SR Rk RS T A A —
SERBER , A 2 O HS HOM
Bk R A O I REA S A G . ASHF
g, HCM BB A0 AR R R AT Bl sl ik s
A D IREAN 23 T AHERR , AR Ho A 25 PH 2
XI5 A5 H 1 N —E T o

WFSEHRIE 15 1, 24 40% () HCM g 2 Hojg 25
CL U S R0 2 i A A E R R S, HCM B
A R T R A A B A TR A
a5 R RN E TIEW A 29 50% 1)
HCM B A = EISALIE, 4ifih HCM A4 20 5
DR, 7 BERPRR T 1] 8 2 A 0 28 32 IR 3 58 3 Al
S, HAN, ZE O B IR DI RE S 4 D SR RRS
BRI VBB Z N [FIEE, fEBE & 5%
oI BN, B s B SR O S IR YR,
TAPSE Zxiff— A AR 7~ A A< i 1] 855 100 4%
BUT, RAS RGEHLTE 98 2545 b A A0 By 305 5
AT AR —E R A A O B I RE G5 H R AL
WA G2 5 (A AR A () A st i) 5
I A A0 2 0 AR (B 2 B E H G, A0
TEREIN SN K, AMFRE R LN, 2 4

RVFAC, TAPSE ¥ G i & 2% . RVFAC H
TAPSE 70k .78 HCM 470 F DG H 3L 5+ 4,
UL G 75 0 3 12 Wi J7 7 KRR 6% ) It HCM
5 H-LVH & 3& Z 8 0 47 0 = Yy g 5 0 16 00
2DST £ AR X HCM J 35 470 D) RE 5 19 i 2 4
BT — S, HAH L H-LVH 3, HCM i
FHE G A D YRE S S5 B A

B2 M H-LVH 2%, 2DST 8 AR W H +
HCM B3 0 5 R H B = DI AE S5 4540 d it
] e

S 3k

(1] PRk A0 gl 114G 2 7 S R 2l Kk g s oh 9 BT (—)
[J]. PEC M2, 2015, 20(6) : 420 -423.

[2] Afonso L, Briasoulis A, Mahajan N, et al. Comparison of
right ventricular contractile abnormalities in hypertrophic car-
diomyopathy versus hypertensive heart disease using two di-
mensional strain imaging: a cross-sectional study[J]. Int J
Cardiovasc Imaging, 2015, 31(8) : 1503 - 1509.

(3]  JRABEY, b, IR, PEAGBEREORTENCIEEL.C WU 83
W20 O UL S S PP PRI D] . SE I R P2 24
Zeiki, 2013, 17(19) : 14 - 16.

[4] Jalanko M, Tarkiainen M, Sipola P, et al. Left ventricular
mechanical dispersion is associated with nonsustained ventric-
ular tachycardia in hypertrophic cardiomyopathy [ J]. Ann
Med, 2016, 48(6) : 417 —427.

[5] Ozawa K, Funabashi N, Takaoka H, et al. Consistencies of
3D TTE global longitudinal strain of both ventricles between
assessors were worse for 2D, but better for 3D ventricular EF
[J]. Int J Cardiol, 2015, 198 140 - 151.

(6] BUFF, Mffh, KT, 5. 105 LR WU B O
RAFMEDH[J]. LR REE 25 4%, 2014, 18(11):
155 - 156.

(7] 5%, XOOR, W, . ARG ERHORIEO AL
RO U B 2D 45 2 O R S RE [T ). haRiass
PR, 2015(4) ¢ 277 -281.

[8]  Prinz C, van Buuren F, Faber L, et al. Myocardial fibrosis is

associated with biventricular dysfunction in patients with hy-



559 1]

RICE S - )

AR IR AE AL EE R U S8 A 2 Jo) S R A A

AR AN IR - 15 -

pertrophic cardiomyopathy[ J]. Echocardiography, 2012, 29

(4) . 438 —444.

of a parametric display of two-dimensional speckle-tracking

longitudinal strain to improve the etiologic diagnosis of mild to

[9] Cincin A, Tigen K, Karaahmet T, et al. Right ventricular moderate left ventricular hypertrophy[ J]. J Am Soc Echocar-
function in hypertrophic cardiomyopathy: A speckle tracking diogr, 2014, 27(8) : 888 —895.
echocardiography study[ J]. Anatol J Cardiol, 2015, 15(7) : [14] #XFE, 2208, RAEL, 55 SCn =4E 5 0 AR E AL AL
536 -541. FAET IR ) 2 M S BT sk S RE (1], B Or EERL AR,
[10] Voilliot D, Huttin O, Hammache N, et al. Impact of Global 2013, 33(1): 8 -12.
and Segmental Hypertrophy on Two-Dimensional Strain De- [15] B, ¥, 1. BEAGE BRI JERLO WG B #
rived from Three-Dimensional Echocardiography in Hyper- WZE O DN EZ S P TEMERLT]. SCHIGIREZY
trophic Cardiomyopathy: Comparison with Healthy Subjects Zeids, 2013, 17(19) ; 14 - 16.
[J]. J Am Soc Echocardiogr, 2015, 28(9) : 1093 ~1102. [16] &K, skZEF, th/NE, & OHERELR 2 = PN LR A
(11] JvEn, SRR, Bk, SEmd =i .o s EIPM LR AL OURERF M2 EE R IIGE[T]. S = A BE R,
Ui 76 % [R) 2B PR O B 5E (D). rb A0 FiE SC A, 2014, 2015, 37(6) : 563 —567.
(12): 102 - 103. (171 BR¥S, &, 0. M Bk R FIERE M235T 2845
[12] Tio C, Inoue K, Nishimura K, et al. Characteristics of Left AEJE AL LG 5% 2170 Meta 23AF [ J]. TR F4R . B2
Atrial Deformation Parameters and Their Prognostic Impact in iR, 2014(1): 132 -136.
Patients with Pathological Left Ventricular Hypertrophy : Anal- [18] BEEEL, e, BRIAICAT. 4875 0 3h A2 X AR AL
ysis by Speckle Tracking Echocardiography[ J]. Echocardio- AURMIGIREZ (], pfeeRiE:, 2014, 12(5); 794
graphy, 2015, 32(12) . 1821 - 1830. -795.
[13] Phelan D, Thavendiranathan P, Popovic Z, et al. Application
(L% 5 @)
[4] Cai S, Han H J, Kohwi-Shigematsu T. Tissue-specific nucle- [10] Leblanc B, Comet I, Bantignies F, et al. Chromosome Con-
ar architecture and gene expression regulated by SATB1[J]. formation Capture on Chip (4C) : Data Processing[ J]. Meth-
Nat Genet, 2003, 34(1) . 42 -51. ods Mol Biol, 2016, 1480 243 -261.
[5] GongF, Sun L, Wang Z, et al. The BCL2 gene is regulated [11] Deng W, Blobel G A. Detecting Long-Range Enhancer-Pro-
by a special AT-rich sequence binding protein 1-mediated long moter Interactions by Quantitative Chromosome Conformation
range chromosomal interaction between the promoter and the Capture[ J]. Methods Mol Biol, 2017, 1468 51 - 62.
distal element located within the 3<UTR[ J]. Nucleic Acids [12] Sati S, Cavalli G. Chromosome conformation capture technol-
Res, 2011, 39(11); 4640 —4652. ogies and their impact in understanding genome function[ J].
[6] Yang Y, Wang Z, Sun L, et al. SATBI Mediates Long- Chromosoma, 2016 121 —127.
Range Chromatin Interactions: A Dual Regulator of Anti-Ap- [13] Consortium E P. An integrated encyclopedia of DNA elements
optotic BCI2 and Pro-Apoptotic NOXA Genes [ J]. PLoS in the human genome[ J]. Nature, 2012, 489(7414) . 57 -
One, 2015, 10(9) : €0139170. 74.
[7] Lee J, Klase Z, Gao X, et al. Cellular homeoproteins, [14] ShiJ, Zhang Y, Zheng W, et al. Fine-scale mapping of 824
SATBI1 and CDP, bind to the unique region between the hu- locus identifies multiple independent risk variants for breast
man cytomegalovirus UL127 and major immediate-early genes cancer[ J]. Int J Cancer, 2016, 139(6) : 1303 - 1317.
[J]. Virology, 2007, 366(1): 117 —125. [15] Misteli T. Higher-order genome organization in human disease
[8]  LiuJ, Barett A, Neufeld EJ, et al. Homeoproteins CDP and [J]. Cold Spring Harb Perspect Biol, 2010, 2 (8):
SATBI interact: potential for tissue-specific regulation[ ] ]. a000794.
Mol Cell Biol, 1999, 19(7) : 4918 —4926. [16] Purbey P K, Singh S, Notani D, et al. Acetylation-dependent
[9] Yao X, Nie H, Rojas I C, et al. The L2a element is a mouse interaction of SATB1 and CtBP1 mediates transcriptional re-

CD8 silencer that interacts with MAR-binding proteins SATBI
and CDP[ J]. Mol Immunol, 2010, 48(1/2/3) : 153 - 163.

pression by SATB1[J]. Mol Cell Biol, 2009, 29(5) . 1321
-1337.



	3

