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HHE . BRY BA 4Bt EiE SRR (2D-STI) #-fE-FH & AL (SSc) & &4 T8 UK Y%
Bhwg TALHF S, JTiE IR 2014 10 A —2017 53 A TARAKF W B EREON L EFIRKE E RIS K
SIS E (PAH) SSc %4, JH R E Mk IR kib ) i AR, XA ZHBZRECHARS, B
2D-STI M & A & A B 45 B AR e 8 & (GLS ) B & % (GLSRs ), & R B P LB AR R % (LS)
B E A (LSRs), M&EB A R RATIE, SFo W Prat EREHNEN TR EF, R sscah
sFP84E GLS. GLSRs. ARELLS A LSRs. P LS & A £5+ (P <0.05), m< LB LS & LSRs, P R&
LSRs Fo#2 & £ F( P >0.05 ), dcSSc 285 1cSSc 2B 648 GLS R LS & LSRs, P A B LS Wik A £ 5+ P <0.05),
M GLSRs. &% B LS & LSRs. P LSRs Wi L £ F (P >0.05), £t K& PAH 49 SSc & # 4 5Kk
W RREAR, TR R B H R PR AR B B E, 2D-STI T F M A& & S WLER BB Rk 4a
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Evaluation of right ventricular systolic function in systemic
sclerosis patients with normal pulmonary arterial
pressure by speckle tracking imaging
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Abstract: Objective To evaluate the right ventricular systolic function by two-dimensional speckle tracking
imaging (2D-STI) in the patients with systemic sclerosis (SSc) without pulmonary hypertension (PAH). Methods A
total of 30 patients with SSc without PAH were enrolled, 16 had limited cutaneous SSc (IcSSc), 14 patients had
diffuse cutaneous SSc (dcSSc). For comparison, 22 matched healthy control subjects were included. All subjects
underwent transthoracic echocardiography. The right ventricular free wall global longitudinal peak systolic strain
(GLS) and strain rate (GLSRs), and longitudinal peak systolic strain (LS) and strain rate (LSRs) of basal segment,
middle segment and apical segment were measured by 2D-STI respectively. Every parameter was compared. The
main factors affecting the right ventricular LS and LSRs were analyzed. Results The strain and strain rate curves
of the segments of the right ventricular lateral wall were in regular distribution, and the basal segment was the
largest, and the apical segment was the smallest in every group. GLS and GLSRs of the right ventricular lateral

wall, basal segment LS and LSRs, and middle segment LS were significantly different between the SSc patients and
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the healthy controls (P < 0.05). The patients with dcSSc showed worse values in GLS, basal segment LS and LSRs

and middle segment LS as compared with the patients with 1cSSc (P < 0.05). Conclusions The right ventricular

systolic function is damaged in the patients with SSc without PAH. The patients with dcSSc show worse function as

compared to the patients with IcSSc. 2D-STI analysis can detect the subtle right ventricular global and part systolic

dysfunction.

Keywords: speckle tracking imaging; systemic sclerosis; ventricular function; right ventricule

A G AL (systemic sclerosis, SSc ) Jg&:— Ffi
PP PEBR , RPN R PR P sl vk 8 v B RS R, O
RIS il R A TE A N RS o O R R i
FEMIETRHEZ— ", SSe BE AT EAEL EINAET)
RERRDT, RWRBL, AR T HUS FIE NG Y. —4E
BE w38 R 5 3 AR (two—dimensional speckle tracking
imaging, 2D-STI ) JCAA EEMCHE , AT 2 PFEH O LD
fE. CAFE IR AR IAEPEI A 2 W D RE At I
2D-STE FI KB A L 3l B R B ARG o A SCRIFSE B
H 2D-STI P4 R G It sl ik & . ( pulmonary arterial
hypertension, PAH ) 1 SSe BE A EWAEIIRE, IR
SSe fEF A Z O NI RERAR A 2R A 2%

1 RS
1.1 —fEAR

PEHL 2014 4F 10 H 2017 4F 3 A T W #8 K24 )
s BE Bt K AL B2 27 B B Jas = B Wi ) SSe i 30 1]
YER SSe #H . 5 3 [ KB 7 2542 HE 1Y SSe 12 b
e, AR 1 DH ~ 844F, 1 BIBHBIFRGNELL
BORIE, 1 BIEREGIFESE, BRG I PAHY, SSc
2H B M JRIRR B Y (limited cutaneous SSe, 1¢SSe )
ZHFTRIE B2 R ( diffuse cutaneous SSe, deSSe ) #H, H.
T 1eSSe 41 16 0], deSSe 4L 14 61, HEBRARIE
S TR B IR AR RE AR o © ORI O LA |
SeRVEOMERS . ORI . EINE . PR &
RGBT AN . ) SRR R] IR B ARG P (g AR AR
22 BIVESR XS BRZH , 28 BB P O gl PRI ARG A oK DL 1 S
o ARG AC B B B = e MR 7 B =
BEfe e S 2x A A I
12 UFE5FE

K GE A 7] Vivid E9 AW, Bl
RN 17 ~ 33 MHz /Y MSS #53k . 32 K & R U
BN, G Ay I [m] 2010 skt L BT W FLRE S 0 3
P )z Jok wh 2 21 22358 (tissue doppler imaging, TDI) £

A, IR B AR AR A AR (left atrial end-
systolic diameter, LAESD ), /& % &F 7K K M N 12 (left
ventricular end—diastolic diameter, LVEDD ). 47 W45 AR
A 42 (right atrial end-systolic diameter, RAESD ), 47
EEPIKA IS (right ventricular end—diastolic diameter,
RVEDD ), A =i HiE N (right ventricle outflow tract,
RVOT ), ZEZ S M453%L (left ventricular ejection fraction,
LVEF ). f7 2 [ FLA8 £k 53 %4 (right ventricle fractional
area change, RV-FAC ), =R AR AN L ( tricuspid
annulus systolicdisplacement, TAPSE ) Az JJLU 4 3] 12
B3 & ( myocardial systolic velocity, Sm ). Jili 8l ik Wi i
JE ( pulmonary arterial systolic pressure, PASP ) =939
SR EZEETH, A2 RVOT FERHIEAL T, PASP=
A s+ OO 220 A s e AR T i DK 4
B 1 BORAN I, = 990 B2 U [ 22 4 17 1L Bernoulli
oA EA DU R R T PASP = 35 mmHg
(1 mmHg=0.133 kPa) #y PAH i2Wikrife.

KA F RV W 2L 3 A FIH DL E iy — 4k
FASEE, WIHIR 40 ~ 70 Wi /s, FEBIHUIRES T 6
EchoPac—120 ¥ PF#EAT 708, N /20 A 4 e A
OB, FEEY O N B 2k i 2 SO GHRIX TE T,
o B A7 B MBE &1 B A . s AR 4 (LRI ).
WA B MEELIRB . ) Be S BRI Bl 4 9 1)
WE(E NS (longitudinalpeak systolic strain, LS ) K i AR
K ( longitudinal peak systolic strain rate, LSRs ), B34~
T BN A SR P B0 A5 B A 2 0 B R AR ey i
4 W {E V. 4E (global longitudinal peak systolic strain,
GLS) S ( global longitudinal peak systolic strain
rate, GLSRs ).

SitFHE
B3 HTR FH SPSS 24.0 Geit2E sk, TR
DARSEC + hRifE2s (xxs) R, BT K0, 118
PR LR R, R xR, P <0.05 225
At rE L.

1.3
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A: WAEHNZR; B: BiARRHHER
M BEAIBERI AN E4G = M EE R T K 525 2 i 25 [F

2 #HR

2.1 SSc AMBABEERRZRRE MBS L
B S L&
SSe 4 FXF B2 BB AR WS . PRSI BMI, O %,

LAESD. LVEDD, LVEF, RAESD. RVEDD, RVOT,
RV-FAC J¢ Sm b3, 2R IGit%#E L (P >0.05)
SSe 2 AN HBA1 5 PASP, TASPE H#%, 225 A5 T
X (P <0.05), SSc i PASP i X HRZL, TASPE
RFXTHRA . W3R 1,

1 FMABREELREANMRENEFOIESHILE
415 W4 ) 1l Eﬁf/ (%, BMIi (kg/m’, LK/_ (W1 LAE%D/ (mm, LVE]ZD/ (mm, LV}EF/ (%,

X+ts) X+s) min, X+s) X+ts) X+s) X+ts)
SSe 4l (n=30) 4/26 50.9+9.5 21213 73.6 125 31.0+3.3 439+3.1 62.0£8.6
XA (n=22) 3/19 50.9+10.4 21.5+1.2 70.6 +9.1 30.1+2.6 428+33 63.1+5.7
o x 0.000 -0.015 -0.855 0.947 1.052 1.166 -0.528
PH 1.000 0.988 0.397 0.348 0.298 0.249 0.600
a5 RAE?D/ (mm, RVE]BD/ (mm, RVO_T/ (mm, RV—P:AC/ (%, Sm/_ (em/s, TAP?E/ (mm, PASPi ( mmHg,

X+s) X+s) X+s) X+s) X*s) X*s) X+s)

SSc 4 (n=30) 323+6.1 30.9 6.0 26.0+2.6 46.4+74 120£2.5 19.4£3.5 238 5.1
XIREAL (n=22) 323+35 31.1+3.1 263+2.3 47.8+5.6 133£22 21937 19.0 £4.9
t/x A 0.019 -0.192 -0.410 -0.739 1.868 -2.483 3.445
P 0.985 0.849 0.683 0.463 0.068 0.016 0.001

2.2 SSc AFXTRASZEOAINBEILE
Wil % GLS. GLSRs, FEJEE: LS Fil LSRs, H
B LS tie, ZRAGIT2HE L (P <0.05), SSc 4l
GLS. GLSRs. FEJEBL LS & LSRs, Hi[a]BE LS # %}
ZH 5 5 SSe 25X HRAH AR 00 R B LS B LSRs . Hfa] Bt
LSRs W, 2R gt X (P>0.05), W3 2,

2.3 dcSSc 425 IcSSc HEE O ALIhREEL
deSSc 25 16SSe 41 # GLS, LB LS & LSRs .,
HHBE LS g, 22750 (P <0.05), deSSe
2 GLS. FEFEBY LS I LSRs. HIAJB: 1S %5 1eSSe £ .
deSSc 2H 5 1eSSe 41 H 4 GLSRs. >4 Bt LS J LSRs,
] B LSRs i, 22 R TEt it (P >0.05 ), W3 3,
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R 2 SScAMMEBARECAIIEELLR (xxs)
215 GLS/% DARBELSI%  HRIB: 1S/%  FEREE 1S/% GLSRs/S™  >RE: LSRs/S™ Hi[H] B LSRs/S™ FLJFEEE LSRs/S™
(n230) 21.99+534 -20.86+525 -2244+596 -22.67+7.07 -146+036 -130+035 -153+040 -1.53+0.42
n =
popiiskiel
(ne22) 2541+4.87 -21.67+484 -2643+520 -28.12+5.60 -1.63+021 -134+032 -1.66+029  -1.89+0.29
n =
18 -2.368 -0.570 -2.520 -2.990 -2.059 -0.547 -1.301 —3.402
P 0.022 0.571 0.015 0.004 0.045 0.587 0.199 0.001
#& 3 dcSSc 4BFA IcSSc A EE L ALINEE LB
215 GLS/% DARBELSI% B LS/%  FEIRE: 1S/% GLSRs/S™"  RELISRSS'  HHBE ISReS™ LR ISRe/S™
deSSe 21
(n230) -19.88+691 -19.81+6.52 -19.99+7.54 -1984+746 -137+039  -1.28+040 -149+049  -1.34+0.39
n =3
1eSSe 2H
(2222 -23.83+225 -21.76+3.80 -2459+231 -25.14+325 -153+023 -1.32+025 -1.56+027 -1.71+0.43
n=
18 -2.160 -1.012 -2.322 -2.58 -1373 -0.278 —0.485 —2.483
P 0.039 0.320 0.028 0.015 0.181 0.783 0.631 0.019
3 itig REMBIFSE E T KA ) b BUE S

SSc JE—Fh Bk B B EPES . SSe E AT
FHMOAH PRI . —FEXhO IR B, H—
FROUE4k % T SSe 5 itk B k=2 J A O R A8 . Ay
FRERH, S5 4, W HIIREUEA TV AT — i R

RV-FAC. Sm K TAPSE % J& 3¢ [# # 7 .0 s [/l 2
SR A B TIRERE AR Y. RV-FAC il — 458
PO AT S B RV AE I PAL R et S I gE hae, (HA
WFFEAE SSe 15X A LW TE 2 5, $2/R SSe BBE AR
G IF PAH I, D& R R/INE IR A KA W] AR
1o TDI HE A Sm PN AT BRI DI RE , 5
L O Bl R AR A T e 0 R AR R
B, TDLA MBI, I EARMEERG S Bt Sm,
AWFFT IR, SSe 45X AL b o 2E 5, 5 SChkifst
53", TASPE J LR R & SSe B E A I
AIRERERT A M BHE bR 7 AW R, G
WL R S8 2E AR, {H SSe [ TAPSE
AR , 3278 R4 I PAH 1Y SSc J A IR 4i ThRE 240,
SRR A R —8

2D-STI 38 17 328 T3 B — 248 JK [ R v 38 50 A
TN B I BER, B F o O WUR A K
ARSRAE A, TR  ECSCH R L
BAIEN, R ONURTRFEEAREZE s, =R
MEZLHPITEF LR, PIE, 2D-STI X4 = Wi o)

FEARA I PAH 11 SSe & W5, DURMUSE % ™
W & B AT = M EE GLS B BEZH D8 AIX ; SCHATTKE
BRI SN, A R ) B SRR B LS K
1R DR "W s, SSe BE A EMEELREL, H
[ B2 A S JRG B LS YUl IG. A o2 45 SR IRl R 80,
KA IF PAH I, SSe [ B 75 .0 3 K 2 8 TC W
B, R ERSEOMN R S0 D RE A
%, H SSc 2H A5 Z= M BE GLS. GLSRs. H:JEBL LS &
LSRs. "] Bt LS ¥4 IEH X R4 5, #2/R SSe 8%
£ PAH JEBUZ A7 28 DA )28 B R R 3R 2 01
A AR BRI e T BE A2 . ARGULA 4§ " 3 2+
X 3F PAH (1) SSe i A & PAH BB & (X LA
FEM, BRWAGEE IS, (EHH 1
Ji ¥ %%, DURMUSE % " W58 &8, K& JF PAH (1)
SSc BHE A FUWAE DI RE HPIR LT R R AAHE, 5
PASP AAHIE, $7R 5 i Y A& 7L SSe g A
FONZBME— R, 55— EEA RO
BHERFE. EZEAREEALHE SSe B LT /N
FEARBIWK Y — RS AR, O LA SR il P 5
i, G4t s, AHEEM, KRG I PAH 1Y SSe
B PASP BARTEIE T MO EIN, (HJ25K LT B2l
B . CODULLO %5 " X SSe H & B Ui WL 2% R,
BB PASP = 48 mmHg 5% %12 B {5 1) PASP 22
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>18 mmHg MY, FLARMRRUS P75 5 . ASHF
TR I S R 2278 T SSe B8 i EURAS T il
ke e, A HERR 8 A s sl AT e A
PAH, PHtt, SSe BE 4 % DR S — S PTREAY A
SRR KA PAH S8 %5 frdgin

PE—EIE BN, deSSe 4 AT MIBE GLS . FEJE
Bt 1S S LSRs. "H[AIEL LS %% 1eSSc 4, #2278 DeSSe
BELEWAEDIREZ B HE, 5 ABDA S5 ss
Ffpl ™,

AT S BRPEAE THEAS /)y H 2D-STI H AR 2 55k
TS G T, ANEER LG IESER i —4Eiz 8, A
Tt —25 F =4k STI 5T .

ZE PR, ARSI R, KA PAH (1) SSe
B, AEONIRIGRDIREC 2241, b deSSe BHE
1eSSe FRF I F T @ H, 2D-TDI A] FLHTM A5 % Bk
FURFRISCARTIRE , A T R P T

2 % X #:
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